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BOOK  OF  THE  FARM 


1.  OF  THE  DIFFICULTIES  WHICH  THE  YOUNG  FARMER  HAS  TO 
ENCOUNTER  AT  THE  OUTSET  OF  LEARNING  PRACTICAL  HUS- 
BANDRY. 

**  One,  Imt  pdnted  drat. 
Woold  ba  Imeipreied  a  thing  peipl«c*d 
Beyond  •elf^ezplication.'*  CnajBLma. 

The  young  fanner,  left  to  his  own  guidance,  when  beginning  to  leani 
bis  profession,  encounters  many  perplexing  difficulties.  The  difficulty 
whicb  at  first  most  prominently  obtruaes  itself  on  his  notice  consists  in  the 
dutribution  of  the  labor  of  the  farm ;  and  it  presents  itself  in  this  way  :— 
He  observes  the'  teams  employed  one  day  in  one  field,  at  one  kind  of  work, 
and  perhaps  the  next  day  in  another  field,  at  a  different  soit  of  work.  He 
observes  the  persons  employed  as  field-workers  assisting  the  teams  one 
day,  and  in  the  next,  perbaps,  working  by  themselves  in  another  field  or 
elsewhere.  He  observes  those  changes  with  attention,  considers  of  their 
utility,  but  cannot  discover  the  reasons  for  making  so  very  varied  arrange- 
ments ;  not  because  he  entertains  the  least  doubt  of  their  propriety,  but, 
being  as  yet  uninitiated  in  the  art  of  farming,  he  cannot  foresee  the  pur- 
pose for  which  those  labors  are  performed.  The  reason  why  he  cannot  at 
once  foresee  this  is,  that  in  all  cases,  excepting  at  the  finishing  operations, 
the  end  is  unattained  at  the  time  of  his  observation. 

The  next  difficulty  the  young  farmer  encounters  is  in  the  variety  of  the 
labors  performed.  He  not  only  sees  various  arrangements  made  to  do  the 
same  sort  of  work,  but  various  kinds  of  work.  He  discovers  this  differ- 
ence  on  examining  more  closely  into  the  natui*e  of  the  work  he  sees  per- 
forming. He  observes  one  day  the  horses  at  work  in  the  plow  in  one 
field,  moving  in  a  direction  quite  opposite,  in  regard  to  the  ridges,  to 
what  they  were  in  the  plow  in  another  field.  On  another  day  he  observes 
the  horses  at  work  with  quite  a  different  implement  from  the  plow.  The 
field-workers,  he  perceives,  have  laid  aside  the  implement  with  which  they 
were  working,  and  are  performing  the  labor  engaged  in  with  the  hand. 
He  cannot  comprehend  why  one  sort  of  work  should  be  prosecuted  one 
day,  and  quite  a  different  sort  of  work  the  next  This  difficulty  is  inex- 
plicable for  the  same  reason  why  he  could  not  overcome  the  former  one : 
oecause  he  cannot  foresee  the  end  for  which  those  varieties  of  work  are 
performed.  No  doubt  he  is  aware  that  every  kind  and  variety  of  woric 
which  are  performed  on  a  fhrm,  are  preparatives  to  the  attainment  of  cer- 
tain crops ;  but  what  portion  of  any  work  is  intended  as  a  certainr  part  of 
the  preparation  for  a  particular  crop,  is  a  knowledge  which  he  cannot  ac- 
quire by  intuition.  Every  preparatory  work  is  £ub  perplexiag  to  the 
jovBg  farmer. 
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Field  work  being  thus  chiefly  anticipatory,  is  the  circumstance  which 
renders  its  object  so  perplexing  to  the  learner.  He  cannot  possibly  per- 
ceive the  connection  between  preparatory  labors  and  their  ultimate  ends  ; 
and  yet,  until  he  learn  to  appreciate  their  necessary  connection,  he  will 
remain  incapable  of  managing  a  farm.  It  is  in  the  exercise  of  this  faculty 
of  anticipation  or  foresight  that  the  experienced  and  careful  farmer  is  coii 
tradistinguished  from  the  ignorant  and  careless.  Indeed,  let  the  experi 
ence  of  farming  be  ever  so  extensive,  or,  in  other  words,  let  the  know- 
ledge of  minutife  be  ever  so  intimate,  unless  the  fanner  use  his  experience 
by  foresight,  he  will  never  be  enabled  to  conduct  a  farm  aiight.  Both 
foresight  and  experience  are  acquired  by  observation,  though  the  former 
is  matured  by  reflection.  Observation  is  open  to  all  farmers,  but  all  do 
not  profit  by  it.  Every  farmer  may  acquire,  in  time,  sufficient  experience 
to  conduct  a  farm  in  a  passable  manner ;  but  maay  farmen  never  acqjuire 
JbresigJu,  becauae  they  never  reflect,  and  therefore  cannot  make  their  ex- 
perience tell  to  the  most  advantage.  Conducting  a  farm  by  foresight  is 
thus  a  higher  acquirement  than  the  most  intimate  knowledge  of  the  mi- 
nutiae of  labor.  Foresight  cannot  be  exercised  without  the  assistance  of 
experience ;  though  the  latter  may  exist  independently  of  the  former.  As 
the  elements  of  every  art  must  first  be  acquired  by  observation,  a  know- 
ledge of  the  minutiae  of  labor  should  be  the  first  subject  for  acquirement 
by  the  young  farmer.  By  carefully  tracing  the  connection  betwixt  com- 
bined operations  and  their  ultimate  ends,  he  vrill  acquire  foresight. 

The  necessity  of  possessing  foresight  in  arranging  the  minutiae  of  labor, 
before  the  young  farmer  can  with  confidence  undertake  the  direction  of  a 
farm,  renden  JarmiTig  more  difficult  of  acquirement,  and  a  longer  time  of 
being  acquired,  than  most  other  arts.  This  statement  may  appear  inci*edi- 
ble  to  those  who  have  been  accustomed  to  hear  of  farming  being  easily 
and  soon  learned  by  the  meanest  capacity.  No  doubt  it  may  be  acquired 
in  time,  to  a  certain  degree,  by  all  who  are  capable  of  improvement  by 
observation  and  experience ;  but,  nevertheless,  the  ultimate  ends  for  which 
the  various  kinds  of  field-work  are  prosecuted,  are  involved  in  obscurity  to 
every  learner.  In  most  other  arts  no  great  space  usually  elapses  between 
the  commencement  and  completion  of  the  piece  of  w^ork,  and  the  piece  is 
worked  at  until  finished.  The  beginner  can  thus  soon  perceive  the  connec- 
tion between  the  minutest  portion  of  the  work  in  which  he  is  engaged,  and 
the  object  for  which  it  is  intended.  There  is  in  this  no  obscurity  to  per- 
plex his  mind.  He  is  purposely  led,  by  degrees,  from  the  simplest  to  the 
most  complicated  parts  of  his  art,  so  that  his  mind  is  not  bewildered  at  the 
outset  by  participating  in  a  multiplicity  of  works  at  one  time.  He  thus 
begins  to  acquire  true  experience  from  the  outset. 

The  young  farmer  has  no  such  advantages  in  his  apprenticeship.  There 
is  no  simple,  easy  work,  or  one  object  only  to  engage  his  attention  at  first. 
On  the  contrary,  many  minutiae  connected  with  the  various  works  in  pro- 
gress, claim  his  attention  at  one  and  the  same  time,  and  if  the  requisite  at- 
tention to  any  one  of  them  be  neglected  for  the  time,  no  other  opportunity 
for  observing  it  can  occur  for  a  twelvemonth.  It  is  a  misfortune  to  the 
young  farmer,  in  such  circumstances,  to  be  thrown  back  in  his  progress  by 
a  trifling  neglect.  He  cannot  make  up  his  lee-way  until  after  the  revolu- 
tion of  a  year.  And  though  ever  so  attentive,  he  cannot  possibly  learn  to 
anticipate  operations  in  a  shorter  time,  and  therefore  cannot  possibly  un- 
derstand the  drifl;  of  a  single  operation  in  the  firptt  year  of  his  apprentice- 
skip.  The  first  year  is  generally  spent  almost  unprofitably,  and  certainly 
unsatisfactorily  to  an  inquisitive  mind.  But  attentive  observation  during 
the  first  year  will  enable  him,  in  the  second,  to  anticipate  the  successive 
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operations  ere  they  arrive,  and  arrange  every  minutia  of  labor  as  it  is  ro* 
quired.  Many  of  the  events  of  the  fint  year,  which  had  lefl  no  adequate 
impression  of  their  importance  on  his  memory,  crowd  upon  his  observa- 
tion  in  the  second,  as  essential  components  of  recoenized  operations.  A 
familiar  recognition  of  events  tends,  in  a  rapid  degree,  to  enlarge  the 
sphere  of  experience  and  to  inspire  confidence  in  one's  own  judgment ; 
and  this  quahty  greatly  facilitates  the  acquisition  of  foresight. 

Let  it  not  be  imagined  by  tliose  who  have  never  passed  through  the 
perplexing  ordeals  incident  to  the  first  year  of  farming,  that  I  have  de- 
scrioed  them  in  strong  colors,  in  order  to  induce  to  the  belief  that  farming 
is  an  art  more  difficult  of  attainment  than  it  really  is.  So  far  is  this  from 
being  the  case,  I  may  safely  appeal  to  the  exporieuce  of  every  person  who 
had  attained  manhood  before  beginning  to  learn  fanning,  whether  I  have 
not  truly  depicted  his  o%vn  condition  at  the  outset  of  his  professional  ca- 
reer. So  that  every  young  man  learning  fainning  must  expect  to  meet 
v/ith  those  difficulties. 


2.    OP  THE  MEANS  OF  OTtiRCOMINO  THOSE  DIFFICULTIES. 

**  Wa  MB  ami  tlMM  •inUgnldML'' 

AOXSO  AMD  JULXST. 

Eyperiencs  undoubtedly  dissipates  doubt  and  removes  perplexity ;  but 
experience,  though  a  sure  and  a  safe,  is  a  slow  teacher.  A  whole  year 
must  revolve  ere  the  entire  labors  of  a  fai-m  can  be  exhibited  in  the  neld» 
and  the  young  farmer  satisfactorily  underatand  what  he  is  about ;  and  a 
whole  year  is  too  much  time  for  most  young  men  to  sacrifice.  Could  the 
young  farmer  find  a  monitor  to  explain  to  him,  during  the  first  year  of  his 
apprenticeship,  the  purpose  for  which  every  operation  on  a  faim  is  per- 
formed,— foretell  to  him  the  results  which  every  operation  is  intendea  to 
effect, — and  indicate  to  him  the  relative  progress  which  all  the  operations 
should  make,  from  time  to  time,  toward  the  attainment  of  their  various 
ends,  he  would  thereby  acquire  a  far  greater  quantity  of  professional  in- 
formation, and  have  greater  confidence  in  its  accuracy,  than  he  could  pos- 
sibly obtain  for  himself  in  that  anxious  period  of  his  novitiate.  Such  a 
monitor  would  best  be  an  experienced  and  intelligent  fanner,  were  he  duly 
attentive  to  his  pupil.  Farmers,  however,  can  scarcely  bestow  so  mucn 
attention  as  would  be  desired  by  pupils  at  all  times ;  because  the  lapses  of 
time  occasioned  by  necessary  engagements,  in  the  fulfilment  of  which 
farmers  are  sometimes  obliged  to  leave  home,  produce  inattention  on  the 
part  of  the  farmer ;  and  inattention  and  absence  combined  constitute  sad 
interruptions  to  tuition,  and  cannot  always  be  avoided  by  the  most  pains- 
taking farmer.  But  a  book  might  be  made  an  efficient  assistant-monitor. 
If  expressly  ^vritten  for  the  purpose,  it  might  not  only  corroborate  what 
the  farmer  inculcated,  but  serve  as  a  substitute  in  his  temporary  absence. 
In  this  way  tuition  might  proceed  uninterruptedly,  and  uie  pupil  never 
want  a  monitor  upon  whom  he  could  confidently  rely.  Were  a  book,  pur- 
posely so  arranged,  put  into  the  hands  of  younff  farmers  so  circumstanced, 
die  usual  deprecations  against  recommending  Uie  acquirement  of  practical 
fanning  from  books  alone  would  not  here  apply.  I  would  give  no  such 
counsel  to  any  young  farmer ;  because  books  on  farming,  to  be  really  ser- 
viceable to  the  learner,  ought  not  to  constitute  the  arena  on  which  to  study 
fanmng>-^the  field  being  the  best  place  for  perceiving  the  fitness  of  laboi' 
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to  the  purposes  it  is  designed  to  attain — ^but  as  monitors  for  indicating  the 
best  modes  of  management,  and  showing  the  way  of  learning  those  mod^ft 
most  easily.  By  these,  the  practice  of  experienced  farmers  might  he  commu- 
nicated and  recommended  to  beginners.  By  consulting  those  which  had  been 
purposely  written  Jbr  their  guidance,  while  they  themselves  were  carefully  ob- 
serving the  daily  opera tians  of  the  Jarm,  the  import  of  labors — which  are 
often  intricate,  always  protracted  over  considerable  portions  of  time,  and 
necessarily  separated  from  each  other — would  be  acquired  in  a  much  shorter 
time  than  if  left  to  be  discovered  by  the  sagacity  of  beginners. 

It  is  requisite  to  explain  that,  by  the  phi^ase  "  young  farmer,**  I  mean 
the  young  man  who,  having  finished  his  scholastic  and  academical  educa- 
tion, directs  his  attention,  for  the  first  time,  to  the  acquirement  of  pi-actical 
farming ;  or  who,  though  bom  on  a  farm,  having  spent  the  greater  pait  of 
his  life  at  school,  determines,  at  length,  on  following  his  father's  profession. 
For  the  latter  class  of  young  men,  tuition  in  farming,  and  information  from 
books,  are  as  requisite  as  for  the  former.  Those  who  have  constantly  seen 
farming  from  infancy  can  never  be  said  to  have  been  young  farmers  ;  for, 
by  the  time  they  are  fit  to  act  for  themselves,  they  are  proficients  in  farm- 
ing. Having  myself,  for  a  time,  been  placed  precisely  in  the  position  of 
the  first  description  of  young  men,  I  can  bear  sincere  testimony  to  the 
truth  of  the  dimculties  I  have  described  as  having  to  be  encountered  in 
the  first  year  of  apprenticeship.  I  felt  that  a  gtiide-book  would  have  been 
an  invaluable  monitor  to. me,  but  none  such  existed  at  the  time.  No  doubt 
it  is  quite  reasonable  to  expect  of  the  farmer  ability  to  instruct  the  pupils 
committed  to  his  charge  in  a  competent  manner.  This  is  certainly  his 
duty ;  which,  if  rightly  performed,  no  guide-book  would  be  required  by 
pupils ;  but  very  few  farmers  who  receive  pupils  undertake  the  onerous 
task  of  instruction.  Practical  fanning  they  leave  the  pupils  to  acquire  for 
themselves  in  the  fields,  by  impei*fect  observation  and  slow  experience,  as 
they  themselves  had  previously  done  ;  theoretical  knowledge,  very  few,  if 
any,  are  competent  to  impart.  The  pupils,  being  thus  very  much  left  to 
their  own  application,  can  scarcely  avoid  being  beset  veith  difficulties,  and 
losine  much  time.  At  the  same  time  it  must  be  acknowledged  that  the 
practice  gained  by  slow  experience  is,  in  the  end,  the  most  valuable  and 
enduring.  Still,  a  book  on  farming,  expressly  written  to  suit  his  circum- 
stances, might  be  a  valuable  instructor  to  die  young  farmer;  it  might 
guard  him  against  the  difficulties  which  learners  are  apt  to  encounter;  and 
it  would  recompense  him  for  loss  of  time,  by  imparting  sound  professional 
information. 

Such  a  book,  to  be  really  a  useful  instructor  and  correct  guide,  should, 
in  my  estimation,  possess  these  necessary  qualifications.  Its  principal 
matter  should  consist  of  a  clear  narrative  of  all  the  labors  of  the  farm,  as 
they  occur  in  succession ;  and  it  should  five  the  reasons  fully  for  which 
each  piece  of  work  is  undertaken.  While  the  principal  operations  are 
narrated  in  this  way,  the  precise  method  of  executing  every  species  of 
work,  whether  manual  or  implemental,  should  be  minutely  detailed.  The 
consti-uction  of  the  various  implements  by  which  work  is  performed — the 
mode  of  using  them— the  accidents  to  which  each  is  liable-~should  be  cir- 
cumstantially described.  A  seasonable  narrative  of  the  principal  opera- 
tions will  show  the  young  farmer  that  farming  is  really  a  systematic  ousi- 
ness,  having  a  definite  obiect  in  view,  and  possessing  die  means  of  attain- 
ing It.  The  reasons  for  doing  every  piece  of  work  in  one  way,  rather  than 
another,  will  convince  him  that  farming  is  an  art  founded  on  rational  and 
known  principles.  A  description  of  the  implements,  and  of  the  method  of 
using  them,  will  give  him  a  closer  insight  into  the  nature  and  fitness  of 
(8) 
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Md-work  for  attaining  its  end^  than  by  any  other  means.  A  perusal  of 
these  narratiyesy  all  having  a  common  object,  will  impart  a  more  compre* 
hensiye  and  clearer  yiew  of  the  management  of  a  farm  in  a  given  time, 
than  he  could  acquire  by  himself  from  witnessing  ever  so  many  isolated 
operations.  The  mfluence  of  the  seasons  on  all  the  labors  of  the  field  is 
another  consideration  which  should  be  attended  to  in  such  a  book.  In 
4>reparing  the  ground,  and  during  the  growth  of  the  crops,  the  labor  ap- 
propriated to  each  kind  of  crop  terminates  for  a  time,  and  is  not  resumed 
untd  a  fit  season  arrive.  These  periodical  cessations  from  labor  form  nat- 
ural epochs  in  the  progress  of  the  crops  toward  maturity,  and  afford  con- 
venient opportunities  for  performing  the  work  peculiarly  appropriate  to 
each  epoch ;  and,  since  every  operation  of  the  farm  is  made  to  conform 
with  its  season,  these  epochs  correspond  exactiv  with  the  natural  seasons 
of  the  year.  I  say  with  the  natural  seasons,  m  contradistinction  to  the 
common  yearly  seasons,  which  are  entirely  conventional.  This  necessary 
and  opportune  agreement  between  labor  and  the  natural  seasons  induces 
a  corresponding  division  of  the  labors  of  the  farm  into  four  great  portions, 
or  seasons^  as  mey  are  usually  termed.  Labor  should,  therefore,  be  de* 
scribed  with  particular  reference  to  its  appropriate  season. 

[Reflecting  on  the  preceding  obaptere  with  a  yiew  Co  give  them  practicel  bearing  on  oar  own 
oonntzy,  one  ie  led  to  remark  that  the  straggles  which  enaaed  immediately  aAer  the  establishment 
of  oar  National  Independence,  and  which  had  for  their  object  the  settlement  of  the  great  working 
prmciples  of  the  Constitation,  produced  intense  political  excitement  thronghont  the  coontry.  tJn- 
fortunately,  this  rage  for  politics,  dignified  in  ita  commencement  by  great  national  aims,  settled 
down  into  a  sort  of  political  monomania ;  and  hence  these  straggles  have  become  perennial,  but 
with  sad  degeneracy  as  to  motive.  Anxie^  abont  the  great  administratiTO  principles  of  the  Gor- 
emment  has  been  saperseded  by  an  abiding  and  nnqnenchable  thirst  for  office,  for  the  sake  of  offi- 
eial  emoloment  and  power.  $25,000,000  constitate  the  annaal  preminms  to  be  contended  for  and 
discribnted  among  party  competitor^  snf&ciently  niuneroas  and  active,  and  so  widely  dispersed 
among  the  people  as  to  draw  off  their  minds  from  the  practical  bearing  of  public  legislation  and  ita 
indissoluble  connection  with  the  landed  mterest  of  the  eountiy.  Thus  has  it  bappened  that,  whtto 
die  People  of  the  United  States— landholders  in  very  large  proportion — ^pay  annually,  and,  as  it 
would  seem,  willingly,  so  many  millions  to  provide  for  militaiy  instruction  and  to  msintain  mili- 
tary institutions,  little  or  nothing  is  done  by  their  Representatives  for  the  diffusion  of  agricultural 
knowledge,  or  for  the  construction  of  highways  or  conveniences  to  develop  and  improve  the  in- 
dattrial  mourees  of  the  country  / 

If  the  people — the  cultivators  of  the  soil — ^would  force  their  legislators  to  appropriate,  for  the 
dissemination  of  agricultural  knowledge  through  all  the  common  schools  of  the  country,  one-tenth 
of  that  which  the  landholders  now  pay  for  prolonged  debates  and  useless  legislation,  and  for  the 
pay  and  maintenance  of  the  military  machinery  of  the  €k>vemment,  our  young  men  destined  for 
forming  might  enter  on  their  career  in  foil  possession  of  the  knowledge  recommended  in  the  pre- 
ceding chapters;  and  such  knowledge  could  not  fail  to  be  followed  by  an  immense  increase  in  all 
the  fruits  of  productive  industry,  as  well  as  in  that  additional  security  for  the  public  peace  snd 
prosperity  which  is  the  natural  fruit  of  superior  intelligence.  The  young  men  of  the  ootmtry  would 
then  enter  upon  life  with  a  well-founded  conviction  that  farming,  truly,  **  m  an  art,  founded  on  ra- 
tional and  known  principles." 

With  these  views  it  was  that  Wadswortfa  and  Van  Hensselaer,  of  New-Tork,  exerted  their  in- 
fluence for  the  establishment  of  Common  Schools,  in  sll  of  which  the  Sciences  connected  with  Ag- 
rieuUure  ought  now  to  have  preference  and  prominence  over  all  others.  The  spontaneous  and 
onassisted  growth  of  agricultural  schools,  which  may  now  be  seen  ^>ringing  up  in  various  sections 
of  the  country,  clearly  indicates  tiiat  public  sentiment  is,  fonunately,  beginnbg  to  gather  force  and 
to  take  a  right  direction  on  this  great  subject  of  popular  agricultural  education — giving  reason  to 
hope  that,  eventoalfy,  even  those  who  deny  that  the  Government  possesses  any  constitutional  con- 
trol over  it,  will  at  least  agree  that  if  publio  treasure  is  to  be  coDeeted  and  appropriated  to  the  dtf^ 
fosion  of  any  sort  of  knowledge,  or  the  construction  of  any  sort  of  road,  or  sarvey  or  map,  or  the 
publication  of  any  aortof  book,  it  were  far  better  for  the  intsresti  of  the  people  of  the  United  States^ 
md  of  hnmanky,  that  soch  expenditoiea  should  be  applied  to  tiie  dissemfaiatkm  of  that  aoct  of 
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kbowledge,  and  to  the  coiifltntction  of  that  aort  of  road,  or  map*  or  boo^  which  ahall  haen  ■  ttei' 
eaoy  to  Increase  the  "  stafF  of  life" — to  make  bread  abuidaiit — and  proride,  m  a  word,  the  maMt^ 
als  of  maxmfactarea — the  elementa  of  commerce — and  the  baala,  not  ao  mach  of  mflitaiy  gibry,  aa 
of  naiiontd  protperity. 

There  aeema,  in  troth — and  every  Christian  will  bail  all  sach  omens  with  delight — to  be  a' grow- 
ing oonviction  that,  as  the  field  of  Science  enlarges,  the  practical  man  cannot  fulfil  his  caUing, 
whatever  that  calling  may  be,  without  some  acquaintance  with  tkose  branches  of  Science  which 
bear  upon  it.  The  Divine,  the  Lawyer,  the  Physician,  the  Merchant— and  he,  still  honored  and 
rewarded  above  the  best,  whose  art  it  is  to  destroy  his  fellow-man — are  all  of  them  acting  upon 
this  principle.  The  advance  of  Science  in  all  other  pnrsaits,  except  farming,  is  making  empiri> 
cism  in  them  degrading  and  unprofitable.  Yet  the  follower  of  each  of  them  was  once  an  empiric. 
The  Farmer  alone  is  so  still.  Does  not,  then,  the  advance  of  Science — may  we  not  say,  his  own 
character  and  self-respect— reqahre  him,  too,  to  be  a  man  of  certainty— independem  on.  or  rather 
a  oontzoUer  oC  circomstances  ?  Ed,  Farm,  Lib,] 


i.    OF  THS  KIND  OF   INFORMATION   TO    BE   FOUND    IN   EXISTENT 

WORKS  ON  AGRICULTURE. 

*' The  the  heaier  with  a  book  of  words." 

Much  Ado  about  NorBzuo. 

Unless  the  business  of  a  farm  be  treated  in  books  somewhat  in  the 
itianner  thus  described,  I  consider  it  impossible  for  a  young  farmer  to  de- 
riye  from  them  the  requisite  information  for  conducting  a  farm,  even 
though  he  should  be  constantly  resident  upon  it.  By  eyen  the  most  care- 
ful perusal  of  books,  which  relate  methods  of  cultivating  crops  and  treat- 
ing live  stock  in  the  most  general  terms  and  in  detached  sections  having 
no  relative  connection  with  each  other,  the  young  farmer  will  never,  in 
my  opinion,  understand  how  to  apportion  labor  and  modify  its  application 
to  the  raising  of  crops  and  rearing  of  live-stock,  in  accordance  with  the 
nature  of  the  season.  He  will  never  learn  to  know  by  perusing  a  narra- 
tive couched  in  the  most  general  terms,  when  an  operation  is  really  well 
pei^ormed ;  because,  to  be  able  to  judge  of  the  quality  of  work,  all  its 
minutias  ought  previously  to  have  been  fully  and  carefully  detailed  to  him. 
Narratives  couched  in  general  terms,  to  the  exclusion  of  essential  minutiae, 
will  never  impart  that  precision  of  ideas  which  the  mind  should  possess 
in  conducting  any  piece  of  field  work ;  and  without  precision  of  ideas  in 
regard  to  labor,  no  man  will  ever  be  able  to  conduct  a  farm  aright.  But 
to  be  told  how  to  conduct  a  farm  aright,  is  the  chief  motive  of  the  young 
fbrmer  for  consulting  a  book  at  all. 

Now,  on  examining  works  of  any  pretensions  which  have,  for  years 
past,  been  written  on  practical  Agriculture,  none  will  be  found  to  have 
oeen  written  and  arranged  on  the  principles  I  have  recommended,  and 
much  less  for  the  special  benefit  of  beginners  in  farming.  All  are  so  ar- 
ranged as  to  constitute  books  of  reference  for  experienced,  rather  than  as 
glides  for  young  farmers.  Yet,  how  few  of  the  former  will  condescend 
to  consult  agricultural  works !  The  aversion  of  experienced  farmers  to 
to  consult  books  on  Agiiculture  has  long  been  proverbial.*    No  doubt  this 

[*This  aTenion  doobtlesB  arises  In  a  great  ibetkan  from  die  neglect  of  parenli  to  have  Agtioal* 
tdto  and  stndies  neariy  akhi  to  it  ittade  a  pari  9j  lAe  ddaeo^ton  of  their  aona.  Asrasementa  fil- 
b#^d,  coarses  of  reading  indulged  in,  an^  habits  oonmoted  Mrlieii  we  are  yonng,  oonthrae  to 
hare  their  tnfloenee  over  as  in  after  liih,  and  to  possess  aniastlon,  if  only  bjr  ftmw  of  eaify  aastji^ 
cMbn;  while  ha  who  grows  to  nuln's  estate  in  ignonaoe  of  that  gx«at  pemteiil  m^Mtdttt^pf^ 
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sf^fsion  may  be  explained ;  but  whether  the  explanation  is  to  be  found 
in  a  general  indifference  to  book-farming,  or  in  the  quality  of  the  books 
themselyes,  or  in  both  circumstances  combined,  it  is  not  easy  to  deter- 
mine. The  aversion,  however,  appears  to  be  felt  more  toward  systematic 
than  periodical  works  on  Agriculture.  The  latter  class  receives  favor 
because,  possibly,  they  may  contain  something  that  is  not  generally  known, 
and  their  infonnation  bears  the  character  of  freshness.  As  to  young 
farmers,  if  they  cannot  find  books  suited  to  their  particular  state  of  know- 
ledge, they  have  no  alternative  but  to  penise  those  that  are  extant. 

For  the  sake  of  the  young  farmer,  the  usual  contents  of  agricultural 
books  require  farther  consideration.  Let  any  systematic  work  on  prac- 
tical Agriculture  be  examined,  and  it  will  be  found  to  contain  an  arrange- 
ment of  the  various  particulars  of  famiing,  somewhat  in  this  order.  The 
soil  and  the  various  methods  of  working  it  are  first  described.  The  im- 
plements are  then  most  probably  particularized,  or  their  description  de- 
ferred to  a  later  portion  of  the  work.  The  methods  of  raising  and  secur- 
ing the  different  Icinds  of  crops  are  then  detailed ;  and  the  treatment  of 
live-stock  is  delayed  to  the  last.  We  suppose  that  no  satisfactory  reasons 
can  be  given  for  adopting  this  particular  arrangement  of  subjects.  It  is, 
perhaps,  considered  a  fimple  arrangement,  because  it  proceeds  from  what 
18  considered  the  elementary  process  of  preparing  the  soil,  to  the  more 
complicated  process  of  cultivating  the  plants  for  which  the  soil  has  been 
prepared.  But  the  simplicity  of  the  arrangement,  I  apprehend,  is  to  bo 
found  rather  in  what  is  assumed  than  what  is  apparent ;  for  plowing  land 
•  is  not  a  more  simple  process,  or  more  elementary  than  sowing  seed.  In- 
deed, some  sorts  of  plowing  require  far  greater  dexterity  and  ingenuity  in 
the  performance  than  any  process  connected  with  the  production  of  crops. 
Perhaps  it  is  considered  a  natural  arrangement,  because  the  ground  is 
first  prepared,  and  the  crop  is  then  sown.  The  ground,  it  is  true,  must 
be  partially,  if  not  wholly,  prepared  before  the  crop  be  put  into  it ;  but, 
in  the  cultivation  of  the  summer  crops,  much  of  the  labor  bestowed  on 
the  land  is  performed  while  the  crops  are  in  a  rapid  progress  toward  ma- 
turity. 

Although  the  seasons  visibly  influence  the  operations  and  products  of 
the  farm,  systematic  works  on  Agriculture  scarcely  disclose  the  subdivi- 
sion of  the  year  into  seasons,  much  less  the  very  different  operations  per- 
formed in  different  seasons,  and  still  less  the  difference  of  character  of  the 
same  season  in  different  years.  For  all  that  is  giver  in  them  by  way  of 
advice,  every  operation  may  as  well  be  performed  in  one  season  as  in  an- 
other. No  doubt,  reference  is  made,  and  cannot  altogether  be  avoided 
being  made,  to  the  season  in  which  the  piece  of  work  described  should  be 
performed ;  but  the  reference  seems  to  allude  to  the  season  more  as  an 
accidental  concomitant,  than  as  constituting  the  sole  influential  powei*  that 


meat  the  love  of  bookt,  very  rarely  oontracta  a  fondneaa  for  them  in  after  life.  To  pat  them  in  his 
way.  when  his  habits  are  already  fixed,  and  expect  to  force  them  on  his  attention,  is  like  attempt- 
Sng  to  espalienae  trees  already  half  g^wn:  hence  the  force  of  the  maxim  that  you  should  "  bring 
up  the  child  in  the  way  he  should  go.'*  The  boy  should  be  led,  while  yet  a  boy,  to  take  plea- 
sure  in  books,  and  especially  in  such  books  as  are  best  calculated  to  store  his  mind  with  the 
{Practice,  and  to  embellish  it  with  the  literature  othis  particular  eedling.  All  that  can  enlighten 
Agriculture  and  instruct  in  the  natural  history  and  properties  of  whatever  belongs  to  the  oDuntry; 
■hould,  at  country  schools,  take  the  place  of  the  andqtiated  trash  whicb  continues  to  form  the 
Bulk  of  Common  School  education,  with  the  exception,  in  a  great  and  honorable  measore,  of  thef 
dbbOob  in  New- York,  Massachusetts;  and  some  other  Northern  States,  where  the  subject  has  a^' 
tkwted  the  earnest  regards  of  able,  benevolent  and  conscientious  men,  whb  so  well  deserve  ancf 
m  ittrely  receive  ttte  tribute  doe  to  the  real  benefactors  of  mankhid.  £d.  Farm,  lAhi^ 
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regulates  the  order  of  time  in  which  the  work  should  be  performed.  The 
allusion  to  the  season,  in  short,  only  forms  an  isolated  hint,  which,  being 
singly  repeated  in  a  number  of  places,  it  is  impossible  for  the  reader  to 
keep  in  mind  the  particular  operation  that  should  be  performed  in  its  own 
season.  This  apparent  neglect  of  the  great  influential  power  which  regu- 
lates all  farm  business,  constitutes  an  insuperable  objection  to  describing, 
in  an  uninterrupted  narrative,  a  piece  of  work  which  is  performed  at  in- 
tervals. Such  a  disseitation  might  bewilder  the  reader  on  its  peiiisal,  but 
could  not  satisfy  the  mind  of  the  young  inquiring  farmer. 

But  the  minuter  arrangements  in  the  books  I  am  remarking  on,  are  fully 
more  objectionable  than  the  general.  The  entire  i)rocess  usually  adopted 
for  working  the  land  for  a  paiticular  crop,  is  described  in  an  uninterrupted 
narrative,  before  a  description  of  the  nature  of  the  crop  is  given  for  which 
the  soil  is  preparing ;  and,  in  consequence,  before  the  connection  between 
the  preparation  and  the  crop  can  be  understood  by  the  young  farmer. 
This  is  not  the  usual  procedure  on  farms,  and  cannot  therefore  be  account- 
ed natural ;  and  it  certainly  tends  to  mislead  the  beginner.  The  usual 
practice  is,  that  the  land  destined  for  any  particular  crop  is  prepared  to  a 
certain  degree,  at  stated  times,  in  accordance  with  the  natural  seasons,  and 
between  those  times  many  operations  intervene  which  bear  no  relation  to 
that  particular  crop.  Every  operation  thus  occupies  a  portion  of  time,  in- 
termittent in  its  season,  and  cannot  ti*uly  be  described  m  a  continued  dis- 
sertation. The  finishing  operation  of  every  crop  is  always  deferred  until 
the  appropriate  season. 

The  descriptions  of  implements  are  very  unsatisfactory,  and  their  con- 
struction, for  the  most  part,  is  very  imperfectly  represented.  None  trace 
their  action  from  the  first  start  to  the  entire  completion  of  the  work.  Im- 
plements of  husbandry  having,  only  a  few  years  ago,  been  made  in  the 
rudest  manner,  their  actions  were  necessarily  imperfect,  and  their  abso- 
lute weight  a  serious  drag  on  the  draught.  They  are  now  constructed  on 
true  principles  of  mechanical  science— are  light  in  motion,  perfect  in  ac- 
tion, and  elegant  in  form.  It  is  remarkable  that  a  correct  description  of 
improved  implements  has  not  ere  this  been  undertaken  by  some  skillful 
machinist.* 

Some  works  treat  first  of  the  science  of  Agriculture,  and  then  of  the 
practice,  as  if  the  science  of  the  art  had  been  ascertained  by  studying 
abundance  of  facts  derived  from  practice ;  or,  as  if  its  science  already  pos- 
sesses such  a  superiority  as  to  be  allowed  the  precedence  of  practice.  Oth- 
.  era  make  science  follow  practice,  as  if  the  science  had  been  derived  from 
the  practice  described ;  whereas  what  is  offered  as  science  is  generally  pre- 
sented in  isolated  speculations,  volunteered  chiefly  by  theorists  unacquaint- 
ed with  the  practice  of  Agriculture.  Some  authors  theorize  on  agricul- 
tural subjects  from  as  slight  a  foundation  of  facts  as  in  the  experimental 
sciences,  although  they  profess  to  give  no  preference  to  science  over  prac- 
tice. Theorizing  vmters,  however,  sometimes  throw  out  hints  which, 
when  improved  by  more  practical  experimenters,  really  lead  to  useful 
results ;  but  whatever  may  be  the  origin  of  the  hints  of  theorists,  the 
ability  to  give  a  convincing  and  philosophical  reason  for  every  operation 
in  husbandry,  is  an  accomplishment  which  every  young  farmer  should  en- 
deavor to  attain.      Efforts  to  discover  reasons  for  practice  derived  from 

[*  It  is  to  bo  prenuned  that  wben  thiswu  writteivtfaoaaihor  bad  not  aeen  "  Eansomk'b  Book  of 
TBS  Implxmxhts  or  Aoriculturk."  It  oontains  drawioge  and  detcriptiona  of  all  the  imple- 
ments of  Agricnltore  employed  in  Enffland.  Bach  of  them  as  are  adapted  to  our  ooontiy  wHl 
be  given  in  the  Farkzrs'  Library  akd  Mortblt  Journal  or  Aoricvlturx,  as  two  of  the 

banowa  were  in  VoL  L  pp.  591-8.  Ed.  Farm^LibA 
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principlefl  applicable  alike  to  iscience  and  good  husbandry,  is  a  healthful 
exercise  of  the  mind,  and  tend  to  render  it  capable  of  accommodating 
practice  to  existing  circumstances.  Conformity  of  practice  with  the  sea- 
son exhibits  in  the  farmer  superior  ability  for  conducting  farming  t)pera- 
txons  :  like  the  experienced  maiiner,  who  renders  every  change  in  the  gale 
subservient  to  the  safety  of  his  ship,  navigation  itself  not  being  more  de- 
pendent on  weather  than  is  fanning.  By  pursuing  a  course  of  observa^ 
tion  and  investigation  such  as  this,  the  mind  of  the  young  farmer  will  soon 
become  scientifically  enlightened  ;  but  books  on  farming  usually  afford  no 
assistance  in  pursuing  such  a  course  of  study. 

The  treatment  of  live-stock  is  usually  deferred  to  the  conclusion  in 
works  on  Agriculture,  as  if  it  were  either  the  most  impoitant,  or  the  most 
complicated,  occupation  of  the  farm.  Breeding  for  the  improvement  of  a 
paiticular  race  of  animals,  and  judicious  crossing  betwixt  two  fixed  races, 
are  indeed  occupations  which  tax  the  judgment  severely ;  but  the  ordinary 
treatment  of  live-stock  is  as  easily  managed  as  most  of  the  operations  of 
the  field.  The  complete  separation,  moreover,  made  in  books  betwixt 
live-stock  and  field-operations,  is  apt  to  impress  the  mind  of  the  inexpe- 
rienced reader  that  no  necessary  connection  subsists  betwixt  stock  and 
crop,  whereas  neither  can  be  treated  with  advantage  either  to  the  farm- 
er or  themselves,  unless  both  are  attended  to  simultaneously. 

From  what  I  have  stated  regarding  the  arrangement  of  the  subjects  in 
systematic  works  on  Agriculture,  it  will  be  obseiTod  that  they  are  better 
adapted  for  reference  than  tuition.  They  form  a  sort  of  dictionary  or 
cyclopedia,  in  which  the  different  subjects  are  treated  independently  of 
each  other,  under  different  heads,  though  they  may  not  be  placed  in  al- 
phabetical order.  Being  strictly  works  of  reference,  they  may  be  con- 
sulted at  any  time ;  and  are  only  valuable  as  such,  in  proportion  to  the 
accuracy  of  the  information  they  contain ;  and  being  such,  they  are  unfit- 
ted to  impart  agricultural  knowledge  suited  to  heginners ;  because,  Ist, 
operations  are  not  described  in  the  order  in  which  they  occur  on  the  farm ; 
2a,  the  descriptions  omit  many  of  the  minutiae  of  management,  and  yet 
constant  attention  to  these  constitutes  an  essential  characteristic  of  a  good 
farmer ;  3d,  they  contain  no  precautionary  warnings  against  the  proba- 
bility of  failure  in  operations  from  various  incidental  causes,  which  ought 
to  be  anticipated,  and  attempted  to  be  shunned ;  and,  4th,  they  afford  no 
idea  of  the  mode  of  carrying  on  various  operations  simultaneously  in  the 
different  departments  of  management.  Such  works,  thei*efore,  impart  no 
notion  of  /loio  to  set  about  to  conduct  a  farm ;  and  yet,  vrithout  this  essen- 
tial information,  to  obtain  which  the  earnest  young  farmer  toils  inces- 
santly, they  can  render  him  no  assistance  as  guides.  Indeed,  the  authors 
of  such  works  do  not  profess  to  be  teachers  of  young  farmers. 

Experience  has  made  me  well  acquainted  with  the  nature  of  the  diffi- 
culties tyros  in  Agriculture  have  to  contend  with ;  and  I  clearly  see  that 
the  books  on  farming  extant  are  incompetent  to  assist  them  in  overcom- 
ing those  difficulties.  I  consider  it,  therefore,  very  desirable  that  a  work 
should  be  written  for  the  express  purpose  of  presenting  facilities  to  young 
farmers  in  the  acquirement  of  their  profession.  This  opinion  I  have  en- 
tertained for  many  years,  and  see  no  cause  to  change  it  for  all  the  works 
on  Agriculture  that  have  been  published  of  late  years.  To  me  it  is  mat- 
tor  of  surprise  that  such  a  work  has  never  been  written  by  any  of  the 
prominent  writers  on  Agiiculture  in  this  prolific  ase  of  books,  when  as- 
sistance in  the  acquirement  of  learning  is  proffered  in  so  many  shapes  to 
the  youths  of  all  classes.  In  most  other  branches  of  art,  there  is  no  want 
of  facilities  in  books  for  acquiring  their  elementary  principles  and  practice, 

(13) 
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On  the  kindred  art  of  gardening,  in  particular,  every  possible  variety  of 
publication  exists,  from  the  ponderous  folio  to  the  tiny  duodecimo,  con- 
taining all  the  minutiae  of  practice  and  the  elucidation  of  principles.  It  is 
difficult  to  account  for  the  want  of  solicitude  shown  by  agncultural  writers, 
for  the  early  advancement  of  the  young  farmer.  Perhaps  many  of  them 
have  never  experienced  the  irksome  difficulties  of  acquiring  a  practical 
knowledge  of  Agriculture,  and  therefore  cannot  extend  their  sympathies 
to  those  who  have ;  perhaps  the  exhibition  of  an  intimate  acquaintance 
with  the  minutiae  of  farming  appears  too  trivial  an  accomplishment  to  ar- 
rest the  attention  of  general  writers ;  perhaps  they  think  when  a  young 
man  begins  to  farm,  it  is  sufficient  for  him  to  \iiiYe  a  steward  in  whose 
skill  he  can  confide  ;  perhaps  the  tuition  of  young  farmers  is  beneath  their 
dignity,  and  they  would  rather  aspire  to  the  higher  object  of  instructing 
experienced  men ;  or  perhaps  they  have  never  condescended  to  trouble 
themselves  with  practical  fanning,  which,  to  judge  of  their  lucubrations 
by  the  sterlingness  of  their  practical  worth,  many  of  them,  I  dare  say, 
never  have. 


4,  OF  THE  CONSTRUCTION  OF  "  THE  BOOK  OF  THE  FARM." 

"A  book  t    OTBrsone! 
Be  not  as  ia  our  fiingled  world,  a  gaiuent 
Nobler  than  that  it  covers :  let  thy  effects 
80  follow,  to  be  most  unlike  our  courtiera. 
As  good  as  promise." 

CYlSBEI.IIinB. 

A  BOOK  for  the  special  purpose  of  instructing  young  farmers,  such  as  it 
should  be,  and  sucn  as  they  are  entitled  to  expect  from  the  hands  of  ex- 
perienced agriculturists,  is  yet  a  desideratum  in  the  agricultural  literature 
of  this  country.  I  am  disponed  to  question  the  ability  of  any  one  man  to 
write  such  a  work,  as  its  accomplishment  would  reauire  a  rare  combina- 
tion of  qualities.  The  writer  would  require,  as  a  pnmai-y  qualification,  to 
be  a  highly  experienced  agriculturist,  able  to  indite  lucid  instructions  for 
conducting  a  fann.  He  shcjuld  also  be  a  clear-headed  mechanician,  to  de- 
scribe with  minute  distinctness  the  principles  and  constiiiction  of  agiicul- 
tural  implements.  He  should,  moreover,  be  an  accomplished  man  of  sci- 
ence, to  explain  to  conviction  the  rationale  o.f  every  operation.  Onerous 
as  the  task  thus  appears,  I  shall,  nevertheless,  attempt  to  write  such  a 
book.  With  adequate  assistance,  I  trust  I  shall  he  able  to  overcome,  at 
least,  the  practical  difficulties  of  the  undertaking;  and,  as  to  the  scientific 
part,  men  of  science  have  not  yet  brought  Science  to  bear  upon  Agricul- 
ture in  so  satisfactory  a  manner  as  to  justify  them  in  contemning  the  ra- 
tional explanations  given  of  the  various  operations  by  practical  men.— 
Could  I  but  succeed  in  arranging  the  various  operations  as  they  success- 
ively and  actually  occur  on  a  farm,  in  so  lucid  a  manner  as  that  any  young 
farmer  might  comprehend  the  exact  purport  of  each  piece  of  work,  as  it 
developed  itself  in  the  field,  I  should  certainly  do  him  essential  service. — 
In  accomplishing  this,  it  is  scarcely  possible  to  invest  with  sufficiently  at- 
tractive interest  the  descriptions  of  the  minute  details  of  the  various  oper- 
ations, so  that  their  aptitude  to  the  purpose  intended  may  be  appreciated* 
Careful  attention  to  these  details — ^in  themselves,  I  own,  irksome — will 
the  sooner  enable  the  young  farmer  to  understand  thoroughly  the  connec- 
tion of  successive  operations  ;  and  by  the  understanding  of  which  he  wift 
be  forewarned  of  the  approach,  and  be  able  to  ascertain  the  import,  of  th« 
(1*) 
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particular  end  for  which  they  are  preparatory.  Besides  showing  by  anti 
apation  the  successive  operations  as  they  arrive,  could  I  also  give  clear 
descriptions  of  the  labor  performed  for  each  crop,  as  it  is  carried  on  simul- 
t(kneoudy  on  a  farm,  I  should  achieve  a  still  greater  service  for  the  young 
farmer.  He  would  then  clearly  comprehend  a  difficult  department  of  his 
art. 

To  accomplish  these  ends,  I  purpose  to  arrange  the  matter  in  the  fol  • 
lowing  manner,  and  for  the  following  reasons.  The  entire  business  of  a 
farm  necessarily  occupies  a  year ;  but  that  year  embraces  in  some  years 
more,  and  in  othei-s  less,  than  twelve  months.  The  agricultural  year, 
moreover,  both  in  its  commencement  and  termination,  does  not  coiTespond 
with  that  of  the  calendar ;  and  those  periods  are  determined  in  this  way. 
The  beginning  and  ending  of  every  agricultural  year  are  entirely  depend- 
ent on  the  duration  of  the  Ufe  of  cultivated  vegetables,  which  constitute 
the  chief  product  of  the  farm.  In  the  temperate  regions  of  the  globe, 
vegetable  life  becomes  dormant,  or  extinct,  according  as  tha  vegetable  is 
perennial  or  annual,  at  the  beginning  of  winter.  The  beginning  of  winter 
16  therefore  chosen,  in  the  temperate  zones,  to  commence  the  agricultural 
year,  and,  of  course,  the  labors  of  the  farm ;  and,  when  winter  again  ap- 
proaches, the  labors  of  the  field  have  performed  their  annual  revolution. 
The  same  sort  of  work  is  performed  year  after  year.  To  understand 
tliose  labora  throughout  the  year  is  the  chief  aim  of  the  young  farmer ; 
and  to  describe  them  to  him  satisfactorily  is  the  principal  object  of  this 
book. 

Two  modes  of  describing  farm-business  may  be  adopted.  One  is  to  ar- 
range it  under  different  heads,  and  describe  all  similar  operations  under 
the  same  head,  as  has  hitheito  been  done  in  systematic  works  on  Agricul 
ture.  The  other  mode  is  to  describe  the  operations  as  they  actuaUy  occur ^ 
singly,  in  succession,  as  is  to  be  done  in  this  work.  Both  methods  describe 
the  general  farm  business,  and  both  may  be  consulted  for  any  particulai 
part  of  the  business.  But  how  the  relative  position  of  any  particular  part 
of  the  business  stands  in  regard  to,  and  innuences  any  other,  can  only  be 
shown  by  the  latter  method,  and  it  does  so  at  a  glance  of  the  eye.  More- 
over, as  some  paits  of  farm  business  commence,  and  others  terminate,  at 
one  or  other  period  of  the  year,  the  latter  method  can  clearly  indicate, 
what  the  other  cannot  so  well  do,  in  which  period  any  paiticular  operation 
is  commenced,  continued,  or  terminated;  and  it  gives  the  details  of  each 
operation  much  moi*e  minutely  than  the  other  method. 

The  agricultural  year,  like  the  common  year,  is  distinctly  and  conveni- 
ently dirided  into  seasons,  which  regulate  all  fai*m  work.  I  have  given 
the  seasons  as  full  an  influence  over  the  arrangements  of  the  matter  in  this 
Look  as  they  really  possess  over  the  business-matter  of  the  farm.  The 
whole  business-matter  is  divided  into  four  parts,  each  bearing  the  name 
of  the  season  that  influences  the  operations  that  are  performed  in  it.  By 
this  an-angement  every  operation,  whether  requiring  longer  or  shorter 
time  for  completion,  is  described  ais  it  takes  its  turn  in  the  fields.  The 
work  that  occupies  only  a  short  time  to  begin  and  complete,  in  any  one 
season,  is  described  in  a  single  naiTative.  Very  few  of  the  operations  of  a 
farm,  however,  are  begun  and  completed  in  one  of  the  seasons ;  some  ex- 
tending over  the  whole  four,  and  most  into  two  or  three.  Any  piece  of 
work  diat  extends  over  almost  all  the  seasons  can,  nevertheless,  be  de- 
Maribed  with  great  accuracy ;  for  although,  in  its  progress  toward  comple- 
tion, it  may  altogether  occupy  an  extended  range  of  time,  each  season  im- 
poses a  peculiar  kind  of  operation  toward  the  advancement  of  the  work ; 
which  peculiar  operation  ceases,  and  a  different  kind  is  entered  upon,  at 
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the  season  which  concludes  the  work.  These  cessations  of  labor,  connect' 
ed  with  the  same  work  which  extends  over  several  seasons,  are  thus  ni4 
mere  conveniences,  but  necessary  and  temporary  finishings  of  work,  whici! 
it  would  be  improper  to  resume  but  at  a  subsequent  and  appropriate  sea- 
son. In  this  way  all  the  more  extensive  pieces  of  work  are  gradually  ad- 
vanced, in  progressive  steps,  season  after  season,  until  their  completion : 
while  the  smaller  ai*e  concurrently  brought  onward  and  completed,  each 
in  its  proper  season. 

Before  proceeding  farther,  let  me  guard  the  young  farmer  against  im- 
bibing a  misconception  regarding  the  length  of  the  seasons.  In  the  year 
of  the  calendar,  each  season  extends  over  a  period  of  three  calendar 
months ;  and  the  same  three  months  ever)'  year  compose  the  same  season, 
whatsoever  may  be  the  nature  of  the  weather.  Eveiy  season  of  the  calen- 
dar is  thus  of  the  same  length.  The  seasons  of  the  agi-i cultural  year, 
though  bearing  the  same  names  as  those  of  the  calendar,  are,  on  the  other 
hand,  not  of  the  same  length  every  year,  but  their  duration  is  regulated  by 
the  state  of  the  weather.  The  agiicultural  sea  softs  have  characteristic 
signs  to  distinguish  them.  The  spring  revives  the  dormant  powers  of  veg- 
etables ;  the  summer  enlarges  their  growth ;  the  autumn  develops  the 
means  of  reproduction ;  and  the  winter  puts  a  stop  to  vegetable  energy. 
In  the  year  of  the  calendar  these  characteristics  ai-e  assumed  to  last  just 
three  months  in  each  season ;  but  in  the  agricultural  year,  notwithstand- 
ing: that  the  characteristics  of  one  season  extend  over  or  are  contracted 
within  three  months,  still  that  season  bears  its  proper  name,  whether  it 
encroaches  on  or  is  encroached  upon  by  another  season.  The  spring,  for 
example,  may  be  encroached  on  by  the  protraction  of  winter  on  the  one 
hand,  amd  the  earliness  of  summer  on  the  other ;  a  case  in  which  results 
both  a  late  and  short  spring — a  state  of  spring  which  creates  very  bustling 
work  to  the  farmer.  So  with  the  rest  of  the  seasons.  This  elastic  prop- 
erty in  the  agricultural  seasons  contradistinguishes  them  from  the  seasons 
of  the  calendar  which  possess  no  elasticity.  The  commencement,  contin- 
uance, and  termination  of  field  work  being,  therefore,  entirely  dependent 
on  the  seasons  of  the  agricultural  year — and  those  seasons,  in  their  turn, 
being  as  dependent  on  the  weather — ^it  follows  that  field  operations  are 
entirely  dependent  on  the  state  of  the  weather,  and  not  on  the  conven- 
tional seasons  of  the  calendar.  Whether  an  agricultural  season  be  long  or 
short,  the  work  that  properly  belongs  to  it  must  be  finished  in  it  while  it 
lasts.  If  it  be  of  sufficient  length,  the  work  to  be  perfonned,  admitting 
of  a  considerable  latitude  of  time,  maybe  well  finished;  and,  if  not  so  fin- 
ished, the  crop  runs  the  risk  of  failure.  Should  any  season  happen  to  be 
shortened  by  the  weather,  by  the  preceding  season  encroaching  upon  it, 
the  work  should  be  so  far  advanced  during  the  preceding  prolonged  sea- 
son that,  when  the  proper  season  for  its  completion  arrives — as  arrive  it 
will — the  finishing  may  be  accomplished  before  its  expii*ing.  Should  any 
season  be  curtailed  by  the  earliness  of  the  succeeding  one,  and  the  weather 
improve,  as  in  the  case  of  summer  appearing  before  its  time,  no  apprehen- 
sion need  be  entertained  of  accomplishing  the  finishing  work  in  a  satisfac- 
tory manner;  but  should  the  weather  prove  worse,  as  in  the  premature 
approach  of  winter  upon  autumn,  then  extraordinary  exertions  are  re- 
qmred  to  avert  the  disastrous  consequences  of  winter  weather  upon  the 
crops.  The  unusual  protraction  of  any  of  the  seasons  in  which  a  work 
should  be  completed  is  attended  with  no  risk,  except  that  too  firequently, 
from  the  consciousness  of  having  plenty  of  time  to  complete  the  work,  un- 
necessary delay  is  permitted,  until  the  succeeding  season  unexpectedly 
makes  its  appearance.    In  such  cases,  procrastination  is  truly  the  thief  of 
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tfane.  During  the  protraction  of  a  season,  much  time  is  often  wasted  ill 
waiting  for  tne  arrival  of  the  succeeding  one,  in  which  a  particular  work 
is  most  properly  finished ;  hut,  in  a  contracted  season,  a  great  part  of  the 
work  is  nurriedly  gone  through,  and  of  course  sWenly  performed.  The 
most  perfect  field-work  is  performed  when  the  agricultural  and  conven- 
tional seasons  happen  to  coincide  in  duration.* 

The  greatest  diniculty  which  the  farmer  experiences,  when  first  assum- 
ing the  management  of  a  farm,  is  in  distributing  and  adjusting  labor.  To 
accomplish  this  distribution  and  adjustment  correctly,  m  reference  to  the 
work,  and  with  ease  as  regards  the  laborer,  a  thorough  knowledge  is  re- 
quisite of  the  quantity  of  work  that  can  be  performed  in  a  given  time  by 
ail  the  instruments  of  labor,  animal  and  mechanical,  usually  employed.  It 
is  the  duty  of  the  young  farmer  to  acquire  this  knowledge  with  all  dili- 
gence and  dispatch ;  for  a  correct  distribution  of  the  instruments  of  labor 
enables  the  work  to  be  performed  in  the  most  perfect  manner  in  regard 
to  the  soil — with  the  smallest  exertion  as  regards  physical  force — and 
with  the  greatest  celerity  in  regard  to  time ;  and,  in  the  adjustment  of 
those  instruments,  every  one  should  just  perform  its  own  share  of  work. 
These  essential  particulars  I  shall  point  out,  in  their  connection  with  tho 
work  in  hand.  In  descanting  on  the  distribution  of  labor,  I  shall  incur 
the  hazard  of  being  prolix  rather  than  superficial.  The  general  reader 
may  dislike  the  perusal  of  minute  details ;  but  the  ardent  student  vriW  re- 
cieve  vvith  thanknilness  the  minutest  portion  of  instruction,  especially  as 
he  can  only  otherwise  acquire  this  kind  of  instruction  by  long  experience. 
The  distribution  and  adjustment  of  labor  is  a  branch  of  farm  management 
that  has  been  entirely  overlooked  by  every  writer  on  systematic  Agricul- 
ture. 

Constant  attention  on  the  part  of  the  young  farmer  to  the  minutise  of 
labor  evinces  in  him  that  sort  of  acuteness  which  perceives  the  quickest 
mode  of  acquiring  his  profession.  The  distribution  of  the  larger  pieces 
of  work  may  proceed  satisfactorily  enough  under  the  skill  of  ordinary 
work-people ;  out  the  minuter  can  best  be  adjusted  by  the  master  or  stew- 
ard, xhe  larger  operations  would  always  be  lefl  in  a  coarse  state,  were 
the  smaller  not  to  follow,  and  finish  them  off  neatly.  There  are  many  mi- 
nor operations,  unconnected  with  greater,  which  should  be  skillfully  per- 
formed for  the  sake  of  their  own  results ;  and  they  should  be  so  arranged 
as  to  be  performed  with  neatness  and  dispatch.  Many  of  them  are  fre- 
quently performed  conciurently  with  the  larger  operations ;  and,  to  avoid 
confusion,  both  their  concurrent  labors  should  harmonize.  Many  of  the 
minuter  operations  are  confined  to  the  tending  of  live-stock,  and  the  vari- 
ous works  performed  about  the  farmstead.  Attention  to  minutipe  consti' 
tuting  the  chief  difference  betwixt  the  neat  and  careless  farmer,  I  have  be- 


[*  Erery  yoang  fiurmer  may  lay  It  down  as  a  good  rale  to  endeaTor  in  all  his  work  to  be  a  lit- 
tle before  the  beat  manager  in  his  neighborhood,  "Drive  your  work  or  your  work  will  drive 
you,"  says  Dr.  Franklin,  and  "  Time  enongb  always  proves  little  enongh."  The  best  way,  as  a 
general  rale,  and  which  is  a  cardinal  one  with  all  snccessfiil  farmers,  is  to  hegfin  early — ^get  yonr 
land  in  the  most  perfect  tilth — ^plant  and  sow  as  early  as  the  season  will  admit,  bat  let  nothing 
tempt  yon  to  plow  stiff  or  clay  land  when  wet  enoagh  to  bake  into  clods— endeavor  to  be  tlie  first 
to  harvest  and  house  year  crops,  and  then  prepare  and  send  them  at  once  to  market,  aod  sell  them 
for  the  best  price  yon  can  get  By  that  means  yon  keep  your  work  before  yon,  avoid  much  mor- 
tification, azMl  save  yoor  crop  from  waste  and  depredation  by  rats  that  gnaw,  and  thieves  that 
"break  in  and  steal." 

N.  Ss — ^It  is  doabtfol  if  any  farmer  ever  yet  lost  anything  by  cnttmg  his  wheert  too  early  and  too 
gieeD— not  that  it  eonld  not  be  done,  bnt  probably  never  is  done— while  millions  have  been  loil 
%j  leaving  it  too  long  in  the  field  Edi  Farm.  IM,] 
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Stowed  due  consideration  on  them.    They  fonn  another  partioular  whicji 
ban  been  too  much  overlooked  by  systematic  writers  on  Apiculture. 

Implements  of  husbandry  may  be  considered  the  right  hand  of  the 
farmer ;  because,  without  their  aid,  he  could  not  display  the  skill  of  his 
art  Modem  mechanical  skill  has  effected  much  by  the  improvement  of 
old,  and  the  invention  of  new  implements.  Modifications  ot  construction 
and  unusual  combinations  of  parts  are  frequently  attempted  by  mechanics ; 
and,  though  many  such  attempts  issue  in  failure,  they  neveitheless  tend  to 
divulge  new  combinations  of  mechanical  action.  It  is  desirable  that  all 
mechanists  of  implements  should  understand  practical  Agriculture,  and  all 
farmers  study  the  principles  of  mechanics  and  the  consti-uction  of  machines, 
80  that  their  conjomed  judgment  and  skill  might  be  exercised  in  testing 
the  practical  utility  of  implements.  When  unacquainted  with  farming, 
mechanists  aie  apt  to  construct  implements  that  are  obviously  unsuited  to 
the  work  they  are  intended  to  execute  ;  but  having  been  put  together  after 
repeated  alterations,  and,  probably,  at  considerable  expense,  the  makers 
endeavor  to  induce  those  farmers  who  are  no  adepts  at  mechanics  to  give 
them  a  trial.  After  some  unsatisfactory  trials  they  are  thrown  aside. — 
Were  farmei-s  acquainted  with  the  principles  of  mechanics,  the  discrimi- 
nation which  such  knowledge  would  impait  would,  through  them,  form  a 
barrier  against  the  spread  of  implements  of  questionable  utility,  and  only 
those  find  circulation  which  had  been  proved  to  be  simple,  strong,  and  ef- 
ficient.* It  may  be  no  easy  matter  to  contrive  implements  possessing  all 
those  desirable  qualities ;  but,  as  they  are  much  exposed  to  the  weather, 
and  the  gi-ound  upon  which  they  have  to  act  being  ponderous  and  uncouth, 
it  is  necessary  they  should  be  of  simple  construction.  Simplicity  of  con 
struction,  however,  has  its  useful  limits.  Most  farm  operations  being  of 
diemselves  simple,  should  be  performed  with  simple  implements ;  and  all 
the  primary  operations,  which  are  simple,  requiring  considerable  power, 
the  implements  executing  them  should  also  be  strong  ;  but  operations  that 
are  complicated,  though  stationary,  require  to  be  performed  with  compar- 
atively complicated  machinery,  which,  being  stationai*y,  may  be  used  with- 
out derangement.  Operations  that  are  both  complicated  and  locomotive 
should  be  performed  with  implements  producing  complicated  action  by 
simple  means,  in  order  to  avoid  derangement  of  their  constituent  parts.-^ 
This  last  is  a  difficult,  if  not  impossible  problem,  to  solve  in  practical  me- 
chanics. The  common  plow  approaches  more  nearly  to  its  practical  so- 
lution than  any  other  implement ;  yet  that  truly  wonderful  implement,  ex- 
ecuting difficult  work  by  simple  means,  should  yet  be  so  modified  in  con- 
struction as  to  permit  the  plowman  to  wield  it  with  greater  ease.  These 
considerations  tend  to  show  that  the  foi*m  and  construction  of  implements 
of  husbandry,  and  the  circumstances  in  which  they  may  be  used,  are  still 
subjects  affording  ample  scope  upon  which  mechanical  skill  can  exercise 
itself. 

Implements  have  not  received  in  works  on  Agriculture  that  considera- 
tion which  their  importance  demands.  The  figures  of  them  have  beer 
made  by  draftsmen  who  have  evidently  had  no  accurate  conception  of  the 

[*  Who  can  deny  that  the  principlea  of  Hechanica,  aa  far  aa  all  agricultural  machinery  ia  cod- 

cemed,  onght  to  take  the  place  of  aome  other  things  on  which  ao  much  time  is  bestowed  in  all  onr 

conntry  schools  T    Should  any  hoy,  who  is  to  be  a  farmer,  come  to  the  possession  of  his  estate 

without  having  been  made  to  imderstand  the  principles  of  action — for  example,  of  the  vedge^  tl«a 

scmp,  die  inclined  planer  and  the  lever  f    How  plainly  such  principles  are  illustrated  by  men  of 

■cieiice,  and  bow  easily  they  may  be  comprehended  by  the  commonest  capacity,  may  be  seen  is 
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fimctioiis  of  their  constitaent  parts.  The  descriptions  g^ven  of  those  con* 
stituent  parts  are  generally  meager,  and  not  unfrequently  erroneous ;  and 
as  to  the  hest  mode  of  using  implements,  and  the  accidents  to  which  they 
are  liahle,  one  would  never  discover  that  there  was  any  peculiarity  in  the 
one,  or  liahiiity  to  the  other.  In  order  to  avoid  hoth  these  classes  of 
errors,  much  care  has  heen  hestowed  in  this  work  in  delineating  the  fig- 
ures, and  giving  descriptions  of  all  the  implements  requisite  for  conduct- 
ing a  farm. 

To  ensure  accuracy  in  these  respects,  I  consider  myself  fortunate  in 
having  acquired  the  assistance  of  Mr.  James  Slight,  Curator  of  the  Ma- 
chines and  Models  in  the  Museum  of  the  Highland  and  Agricultural  Soci- 
ety of  Scotland,  whose  high  quaUfications  as  a  describer  and  maker  of 
machines  are  duly  appreciated  in  Scotland*  His  son  George,  yet  a  very 
young  man,  is  a  beautiful  delineator  of  them,  as  the  di*awings  of  the  cuts 
and  engravings  in  the  work  amply  testify.  And  having  myself  paid  close 
attention  to  tne  appUcability  of  most  of  the  implements  used  in  farm  oper- 
ations, I  have  undertaken  to  describe  the  mode  of  using  them — ^to  state 
the  quantity  of  work  which  each  should  perform,  the  accidents  to  which 
each  is  liable,  and  the  precautions  which  should  be  used  to  avoid  accidents. 
With  our  united  efforts,  I  have  confidence  of  giving  such  an  expoti  of  farm 
implements  as  will  surpass  every  other  Vvork  of  the  kind.  We  have  the 
advantage  of  having  the  field  to  ourselves.  To  assist  the  right  understand- 
ing of  the  implements,  they  are  represented  by  figures. 

So  much  for  the  practical,  and  now  for  the  scientific  portion  of  the  work. 
Agriculture  may,  perhaps,  truly  be  considered  one  of  the  experimental 
sciences,  as  its  principles  are,  no  doubt,  demonstrable  by  the  test  of  ex- 
periinent,  although  farmers  have  not  yet  been  able  to  deduce  principles 
nrom  practice.  It  is  remarkable  that  very  few  scientific  men  have,  as  yet, 
been  induced  to  subject  agricultural  practice  to  scientific  research ;  and 
those  of  them  who  have  devoted  a  portion  of  their  time  to  the  investiga- 
tion of  its  principles  have  imparted  little  or  no  satisfactory  information  on 
the  subject.  This  unfortunate  result  may  probably  have  arisen  from  the 
circumstance  that  Agriculture  has  so  intimate  a  relation  to  every  physical 
science  that,  until  all  those  relations  are  first  investigated,  no  sufficient 
data  can  be  offered  for  a  satisfactory  scientific  explanation  of  its  practice. 
The  difficulty  of  the  investigation  is,  no  doubt,  much  enhanced  by  hus- 
bandry being  usually  pursued  as  a  purely  practical  art,  because  the  facil- 
ity of  thus  pursuing  it  successfully  renders  practical  men  iudiffisront  to  Sci- 
ence. They  consider  it  unnecessary  to  burden  their  minds  with  scientific 
research,  while  practice  is  sufficient  for  their  purpose.  Could  the  man  of 
practice,  however,  supply  the  man  of  science  with  a  series  of  accurate  ob- 
servations on  the  leadmg  operations  of  the  farm,  the  principles  of  those 
operations  might  be  much  elucidated ;  but  I  conceive  the  greatest  obstar 
cle  to  the  advancement  of  scientific  Agriculture  is  to  be  sought  for  in  the 
anacquaintance  of  men  of  science  with  practical  Agriculture.  Would  the 
man  of  science  become  acquainted  with  pittctice,  much  greater  advance- 
ment in  scientific  Agriculture  might  be  expected  than  if  the  practical  man 
were  to  become  a  man  of  science,  because  men  of  science  are  best  capa- 
ble of  conducting  scientific  research,  and,  being  so  qualified,  could  best 
nnderstand  the  relation  which  their  investigations  bore  to  practice ;  and« 
mitil  the  relation  betwixt  principles  and  practice  is  well  understood^  sci- 
entific researches,  though  perhaps  important  in  themselves,  and  interest- 
ing in  their  results,  tend  to  no  practical  utility  in  Agriculture.  In  shorty 
until  the  facts  of  husbandry  be  acquired  by  practice,  men  of  science  will 
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in  vain  en4ea'^or  to  conatruct  a  satisfactory  theory  of  Agriculture  on  tbtt. 
piinciples  of  the  inductive  philosophy. 

If  this  yiew  of  the  present  position  of  the  science  of  Agriculture  be 
correct,  it  may  be  expected  to  remain  in  a  state  of  quiescence  until  men 
of  science  become  practical  agriculturistSj  or,  what  would  still  prolong  its 
state  of  dormancy,  until  farmers  acquire  scientific  knowledge.  It  is  a 
pity  to  danip  the  ardor  of  scientific  pursuit  where  it  is  found  to  exist ;  but, 
from  what  1  have  observed  of  the  scanty  services  science  has  hitherto  con- 
ferred on  Agriculture,  and  knowing  the  almost  helpless  dependency  of 
farming  on  the  seasons,  I  am  reluctantly  impelled  to  the  belief  that  it  is 
less  in  the  power  of  science  to  benefit  Agriculture,  than  the  sanguine  ex- 
pectations of  many  of  its  true  friends  would  lead  farmers  to  believe.  It 
is  wrong  to  doubt  the  power  of  science  to  assist  Agriculture  materially ; 
and  it  is  possible,  in  this  age  of  successful  art,  that  an  unexpected  dis- 
covery in  science  may  yet  throw  a  flood  of  light  on  the  path  of  the  hus- 
bandman ;  but  I  am  pretty  sure,  unless  the  man  of  science  become  also 
the  practical  husbandman,  it  will  be  difficult,  if  not  impossible,  for  him  to 
discover  which  department  of  the  complicated  art  of  husbandry  is  most 
accessible  to  the  research  of  science. 

Hitherto,  as  it  appears  to  me,  Agriculture  has  derived  little  benefit  from 
the  sciences,  notwithstanding  its  obvious  connection  with  many  of  them. 
A  short  review  of  the  i-elation  which  the  physical  sciences  bear  to  Agri- 
culture will  render  this  opinion  more  reasonable.  In  the  first  place,  the 
action  of  the  electric  agency  in  the  atmosphere  and  on  vegetation  is  yet 
as  little  understood  in  a  practical  sense  as  in  the  days  of  Franklin  and  of 
Ellis.  No  doubt,  the  magnetic  and  electric  influences  are  now  nearly 
identified ;  but  the  mode  of  action  of  either,  or  of  both,  in  producing  and 
regulating  atmospherical  phenomena,  is  still  ill  understood ;  and,  so  long 
as  obscurity  exists  in  regard  to  the  influence  of  their  elementary  princi- 
ples, the  history  of  atmospherical  phenomena  cannot  advance,  and  the  an- 
ticipations of  atmospherical  changes  cannot  be  trusted. 

Ueologists,  at  firet  engaged  in  ascertaining  the  relative  positions  of  the 
harder  rocks  composing  the  crust  of  the  earth,  have  only  of  late  years  di- 
rected their  attention  to  the  investigation  of  the  more  recent  deposits  ;  but, 
even  with  these,  they  have  afforded  no  assistance  in  the  classification  of 
natural  soils  and  subsoils.  They  have  never  yet  explained  the  origin  of  a 
surface-soil,  almost  always  thin,  though  differing  in  thickness,  over  sub- 
soils composed  of  diflerent  kinds  of  deposits.  They  have  never  yet  ascer- 
tained the  position  and  structure  of  subsoil  deposits,  so  as  to  inform  the 
farmer  whether  land  would  be  most  effectually  di-ained  with  drains  run- 
ning parallel  witli,  or  at  right  angles  to,  the  courses  of  valleys  and  rivers. 

Systematic  botany  can  only  be  useful  to  Agriculture  in  describing  the 
natural  plants  which  are  indigenous  to  different  soils.  Botanists  have  suc- 
cessfully shown  the  intimate  relation  subsisting  betwixt  plants  and  the 
soils  on  which  they  grow ;  but  much  yet  remains  to  be  ascertained  of  the 
relation  betwixt  different  soils  and  trees,  and  the  effects  of  different  sub- 
soils on  the  same  kind  of  tree.  Planting  cannot  be  puraued  on  fixed  prin- 
ciples, if  planters  are  unacquainted  with  this  knowledge ;  and,  until  a 
fixed  and  generally  received  classification  of  soils  and  subsoils  is  deter* 
mined  on,  it  is  impossible  to  comprehend,  by  description,  what  particular 
soil  or  soils  the  plants  referred  to  aflect 

Botanical  physiology  has  developed  many  remarkable  phenomena,  and 
expUuned  most  of  the  important  functions  of  plants — ^investigations  which 
tend  to  give  a  clearer  insight  into  the  growth  of  crops.  In  this  depart- 
ment of  science,  too  much  discussion  to  be  of  benefit  to  Agriculture  has. 

•       (») 
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as  I  conceive,  been  expended  on  what  really  conBtitutes  the  food  of  plants. 
Whether  the  food  is  taken  up  by  the  plant  in  a  ffaseons,  a  soUa,  or  » 
lianid  state,  may  in  itself  be  a  very  interesting  inquiry,  but  it  tends  to  no 
utility  in  Agriculture  so  long  as  no  manures  are  supplied^  to  crops  in  a 
gaseous  or  Hquid  state.  All  that  can  practically  be  done  in  supplying 
food  to  plants,  is  to  observe  the  increased  quantity  of  their  secretions  in  a 
given  condition  from  an  increased  given  ouantity  of  manure.  Thus  may 
the  increased  quantities  of  mucilage,  fanna,  gluten,  in  the  various  culti- 
vated  plants,  be  observed.  It  is  of  little  moment  to  the  farmer  whether 
the  manure  administered  is  taken  up  by  the  crops  in  a  gaseous,  liquid,  or 
sohd  state,  since  all  these  secretions  are  elaborated  from  the  same  ma- 
nure. The  anatomical  structure  of  plants,  the  situations,  soils,  and  ma- 
nures which  crops  affect,  the  secretions  which  they  elaborate,  and  the 
prolificacy  and  value  of  their  products,  are  the  results  that  most  interest 
the  farmer ;  and,  if  botanical  physiologists  desire  to  benefit  Agriculture 
they  must  direct  their  attention  to  the  emendation  and  increase  of  products. 
Again,  the  results  from  the  cross  impregnation  of  plants  of  the  same  kind, 
so  as  to  produce  valuable  permanent  varieties,  may  confer  as  valuable  a 
hoon  on  Agriculture  as  the  successful  crossings  of  difierent  breeds  of  live- 
stock have  already  conferred  by  increasing  their  value.  Many  varieties 
of  plants  having  their  origin  in  this  way  have  been  brought  into  notice, 
and  some  are  now  established  and  extensively  cultivated ;  but  most  of  the 
varieties  in  use  have  been  obtained  from  casual  impregnations  effected  by 
Nature  herself,  and  not  by  the  efforts  of  man  to  obtain  varieties  possess- 
ing superior  properties,  as  in  the  case  of  the  domesticated  animals.  Thus 
botanical  physiology  might  confer  great  benefit  on  Agriculture,  if  its 
views  were  directed  to  increasing  the  prolificacy  of  valuable  plants  al- 
ready in  cultivation,  and  introducing  others  that  would  withstand  the 
modes  of  culture  and  changes  of  climate  incidental  to  this  country. 

But  there  is  one  view  in  which  botanical  physiology  may  be  of  use  to 
Agriculture,  and  that  is,  in  ascertaining  coirectly  the  nature,  properties, 
and  relative  values  of  plants.  To  show  the  importance  of  such  an  inves- 
tigation, a  case  may  here  be  specified.  A  variety  of  rye-grass,  called 
Italian,  has  been  lately  introduced  into  this  country.  It  is  found  to  be  a 
very  firee  grower  in  this  clim?Ae ;  and  it  is  highly  acceptable  to  all  kinds 
*of  live-stock,  whether  in  a  g^reen  or  dried  state.  Could  this  grass  be  ren- 
dered certainly  perennial,  it  would  be  an  invaluable  acquisition  to  the  pas- 
tures of  this  country.  Its  character,  however,  is  rather  capricious,  for  in 
some  places  it  disappears  after  two  years'  cultivation,  while  in  others  it 
displays  undiminished  vigor  of  growth  for  four  or  five  years,  and  may  per- 
haps continue  so  to  do  for  an  indefinite  period  of  time.  Judging  by  these 
various  results,  it  is  probable  that  there  is  more  than  one  variety  of  the 
plant,  and  distinguishing  varieties  seem  to  be  known  to  foreigners.  Keep- 
ing in  view  the  existence  of  varieties,  if  different  varieties  were  affected 
differently  by  the  same  locality,  there  would  be  nothing  in  the  phenome- 
non to  excite  surprise ;  but  when  the  same  variety,  derived  from  the  same 
stock,  and  placed  in  similar  circumstances,  exhibits  different  instances  of 
longevity,  there  must  be  characteristics  of  the  plant  still  unknown  to  culti- 
vators. In  this  dilemma,  the  assistance  of  the  botanical  physiologist 
would  be  desirable  to  discover  those  latent  characteristica.  It  would 
he .  desirable  to  know  the  conditions  that  regulate  the  existence  of 
plants  into  pennanent  and  temporary  varieties— a  property  of  plants 
at  present  involved  in  ittysikery.  Hitherto,  no  practioal  explanation 
of  the  subject  has  been  "proSerei  to  the  farmer;  and  so  long  as  he 
shall  be  permitted  to  discover  the  tme  properties  of  plants  for  hiinse^' 

(SI) 
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botanical  physiology  cannot  be  regarded  by  faim  aB  of  macb  lue  to 

Agriculture. 

The  Italian  rye-grass  exhibits  in  its  nature  an  anomaly  that  no  other 
variety  of  rye-grass  does.  The  annual  rye-grass,  as  it  is  commonly  called, 
is  seldom  seen  in  the  groond,  even  to  the  extent  of  a  few  plants,  in  any 
kind  of  soil,  and  under  any  treatment,  after  the  second  year ;  and  the 
perennial  is  as  seldom  observed  to  fail  in  any  circumstances,  except  when 
it  may  have  been  too  closely  cropped  by  sheep  to  the  ground  too  late  in 
autumn,  when  it  generally  dies  on*  in  the  following  spring.  But  the  Ital- 
ian may  be  annual  or  perennial  in  the  same  circumstances.  Farmers  can- 
not account  for  such  an  anomaly.  High  condition  of  good  soil  may  tend 
to  prolong,  while  the  opposite  state  of  poor  soil  may  tend  to  shorten,  its 
existence.  But  why  those  circumstances  should  not  produce  the  same 
effects  on  all  varieties  of  rye-grass,  it  is  for  science  to  explain. 

•Entomology  might  be  made  to  serve  Agriculture  more  than  it  has  yet 
done.  In  this  department  of  science  farmers  might  greatly  assist  the  en- 
tomologist, by  observing  the  minute,  but  varied  and  interesting,  habits  of 
insects.  The  difficulty  of  comprehending  the  true  impulses  of  insects,  as 
well  as  of  identifying  species  in  the  different  states  of  transformation, 
render  the  observations  of  farmers  less  exact  than  those  of  entomologists 
who  have  successfully  studied  the  technicalities  of  the  science.  The  field 
of  observation  in  the  insect  creation  being  very  wide,  and  there  beins^ 
comparatively  but  few  explorers  in  it,  a  large  portion  of  a  man's  life  would 
be  occupied  in  merely  observing  species  and  their  habits,  and  a  much 
larger  in  forming  general  deductions  from  repeated  observation.  The  re- 
sult would  be,  were  &rmers  to  study  entomology,  that  a  long  period  must 
elapse  ere  the  habits  of  even  the  most  common  destructive  insects,  and  the 
marks  of  their  identity,  would  become  familiarized  to  them.  In  conse- 
quence of  this  obstacle  to  the  study  of  the  farmer,  the  obligation  ought  to 
be  the  greater  to  those  entomologists  who  daily  observe  the  habits  of  in- 
sects in  the  fields  and  woods,  and  simplify  their  individual  characteristics ; 
and  at  the  same  time  devise  plans  to  evade  their  extensive  ravages,  and 
recommend  simple  and  effective  means  for  their  destruction.  The  Eng- 
lish farmer,  living  in  a  climate  congenial  to  the  development  of  insect  life, 
painfully  experiences  their  destnictive  powers  on  crops  and  woods ;  and, 
although  in  England  entomologists  are  ever  vigilant  and  active,  yet  their 
efforts  easily  to  overcome  the  tenacity  of  insect  life,  with  a  regard  to  the 
safety  of  the  plant,  have  hitherto  proved  unavailing.* 

Chemistry  is  somehow  imagined  to  be  the  science  that  can  confer  the 

[*Writeri  on  Entomology,  tboagh  they  have  described  the  stracture  and  habits  of  ic^ects.  have 

probably  done  little  to  prevent  their  ravages.    The  mischief  done  by  the  Hessian  Fly  has  been 

mitigmted  by  the  labors  of  those  whose  stadies  have  enabled  them  to  indicate  the  period  of  their 

nidtfication,  or  egg4aying ;   and  thos  teaching  the  fanner  to  delay  his  time  of  sowing — wherebyp 

however,  bis  crop  is  neoessarily  diminished,     ^'nt  it  does  not  follow  that  because  a  knowledge 

of  the  physiology  and  habits  of  insects  may  lead  lo  no  practical  remedy  against  their  ravages,  that 

their  nataral  history  sboald  not  be  studied.    All  sach  studies  form  a  part,  and  an  elegant  part  too» 

ofagricnltara!  literature,  and  deserve,  therefore  to  be  cnltivated  by  every  coantry  gentleman. 

KoLLAR  on  the  Insects  ii^arioas  to  Farmers  and  Gardeners,  and  Harris  on  the  Insects  ii^nri- 

oas  to  Vegetation  in  Maasachasetts.  onght  assuredly  to  form  a  part  of  every  farmer's  library. 

There  are  books  enough  of  the  most  entertaining  character,  closely  allied  to  his  own  profession, 

sufficient  to  beguile  amf  improve  every  leisure  hour  the  country  gentleman  can  command,  and 

it  behooves  every  farmer  to  supply  them  to  his  sons.     The  time  is  coming,  may  we  not  hope. 

when  to  be  a  good  farmer  will  carry  with  it  the  presumption  of  being  a  man  of  various  and  tAd- 

gant,  ta  well  as  of  pivctioal  knowledge— when  the  agricnkurfat,  ceasing  to  be  a  mere  empiric, 

win  know  as  well  the  why  and  the  wherefore  at  the  h«w  and  the  when.     The  foundation  toi 

dldda,  it  caiBOl  be  tM  often  repeated,  uost  be  laid  in  oar  adioolA.  Ed.  Farm.  Lib.] 

(Sf) 
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greatest  benefits  on  Agriculture.  This  opinion  seems  confinned  in  the 
minds  of  most  writers  and  agriculturists,  and  especially  the  English,  most 
pit)bablj  from  the  circumstance  of  an  eminent  chemist  having  been  the 
nrst  to  undertake  the  explanation  of  agricultural  practice  on  strictly  sci- 
entific principles.  Sir  Humphry  Davy  has,  no  doubt,  been  the  cause  of 
bestowing  on  that  science  the  character,  whose  influence  was  imagined  to 
be  more  capable  of  benefiting  Agriculture  than  its  eulogists  have  since 
been  able  to  establish.  He  endeavored  to  explain  with  great  acuteness 
many  of  the  most  familiar  phenomena  of  Agriculture,  when  in  possession 
of  very  limited  acquaintance  with  practical  nicts ;  and  the  result  has  been, 
that  while  his  own  chemical  researches  have  conferred  no  practical  bene- 
fit on  Agriculture — his  conclusions  being  in  collision  with  practice — ^the 
field  of  ohsei-vation  and  experiment  which  he  explored  and  traversed  has 
since  been  carefully  avoided  by  succeeding  chemists,  in  the  conviction,  no 
doubt,  that  wherein  he  failed  they  were  not  likely  to  succeed.  The  idea 
seemed  never  to  have  struck  them  that  Sir  Humphry  had  attempted  to 
enforce  a  connection  betwixt  Chemistry  and  Agriculture  which  both  were 
incapable  of  maintaining.  Viewing  the  relation  betwixt  them  merely  in 
a  practical  point  of  view,  I  can  see  no  very  obvious  connection  betwixt 
tilling  the  soil  and  forcing  crops  by  manure  for  the  support  of  man  and 
beast — ^which  is  the  chief  end  of  Agriculture — and  ascertaining  the  con- 
stituent parts  of  material  bodies,  organic  and  inorganio— which  is  the 
principal  business  of  Chemistry.  A  knowledge  of  the  constituent  parts 
of  soils,  or  plants,  or  manures,  now  fi>rms  a  necessary  branch  of  general 
chemical  eaucation,  but  how  that  knowledge  can  improve  agricultural 
practice,  has  never  yet  been  practically  demonstrated.  No  doubt,  Chem- 
istiy  infoi-ms  us  that  plants  will  not  vegetate  in  pure  earths,  and  that  those 
earths  constitute  the  principal  basis  of  all  soils  ;  but  as  pure  earths  are 
never  found  in  soils  in  their  ordinary  state,  farmers  can  nave  no  chance 
of  raising  crops  on  them.  It  may  be  true,  as  Chemistry  intimates,  that 
plants  imbibe  their  food  only  when  in  a  state  of  solution ;  but  what  avails 
this  fact  to  Agriculture,  if  fact  it  be,  when  manures  are  only  applied  in  a 
solid  state  1  It  may  be  quite  true,  as  Chemistry  declares,  that  plants  can- 
not supply,  from  their  composition,  any  substance  thev  have  not  previ- 
ously derived  from  the  air,  earth,  or  decomposed  organic  matter ;  but  of 
what  practical  use  to  Agriculture  is  this  declaration,  as  long  as  farmers 
successfiilly  raise  every  variety  of  crop  from  the  same  manure  1  Chemis- 
try may  be  quite  correct  in  its  views  with  regard  to  all  these  particulars, 
but  so  is  practice,  and  yet  both  are  very  far  ft-om  agi*eeing ;  and  as  long 
as  this  constitutes  the  only  sort  of  information  that  Chemistry  affords,  it 
is  unimportant  to  the  farmer.  He  wishes  to  be  shown  koto  to  render  the 
soil  more  fertile,  manures  more  effective,  and  crops  more  prolific,  by  the 
practical  application  of  chemical  principles. 

There  are  many  writers,  I  am  convinced,  who  recommend  the  study  of 
Chemistry  to  farmers  little  acquainted  with  the  true  objects  of  chemical 
research,  and  not  much  more  with  practical  Agiiculture.  At  all  events^ 
they  expatiate,  only  in  vague  generahties,  on  the  advantages  of  analyzing 
soils,  manures,  &c.  but  do  not  attempt  to  demonstrate  how  any  practice 
of  husbandry  may  certainly  be  improved  by  the  suggestions  of  Chemistry. 
The  truth  is,  until  chemists  become  thoroughly  acquainted  with  agricul- 
tural facts,  they  cannot  see  the  bearings  of  chemical  principles  on  agricul- 
tural practice,  any  more  than  the  most  uncouth  farmer ;  and  until  they 
prove  the  farmer's  practice  in  any  one  instance  wrong,  and  are  certain  of 
Its  being  put  right  by  their  suggestions,  there  is  no  use  of  lauding  Ghem* 
istry  as  a  paramount  science  for  Agriculture. 
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In  t^  view  (^  the  Bcience,  I  would  rather  undermle  the  ability  ^ 
ChemistTy  to  benefit  Agriculture  than  excite  the  fallacious  h(^ee  of  the 
farmer  by  extolling  it  with  undue  praise.  At  the  same  time,  were  a 
chemist  to  recommend  suggestions  promising  a  favorable  issue,  that  might 
tend  to  excite  a  well-erounded  hope  in  chemical  assistance,  and  I  am  sure 
die  suggestions  would  even  be  fairly  tried  by  farmers  who  entertain  prettj 
strong  suspicions  against  science.  If,  for  example,  on  carefully  analyzing 
a  plant  in  common  culture,  it  was  found  to  contain  an  ingredient  which  it 
could  not  obviously  have  derived  from  the  manure  or  the  soil,  were  a  sug- 
gestion made  to  mix  a  quantity  of  that  particular  ingredient  with  the  soil 
or  manure,  it  would  at  once  be  cheerfully  put  to  the  test  of  experiment 
by  farmers.  If,  on  the  other  hand,  were  the  same  chemist  to  suggest 
making  heavy  clay  land  friable  by  the  mechanical  admixture  of  sana,  the 
physical  impracticability  of  the  proposal  would  at  once  convince  the 
farmer  that  the  chemist  had  no  adequate  notion  of  farm  work.  And  yet 
propositions  as  absurd  as  this  have  frequently  been  suggested  to  farmers 
by  writers  who  are  continually  maintaining  the  ability  of  Chemistry  to 
benefit  Agriculture.     But  let  me  appeal  to  facts — ^to  ordinary  experience. 

I  am  not  aware  of  a  single  agricultural  practice  that  has  been  adopted 
from  the  suggestions  of  Chemistry.  I  am  not  speaking  unadvisedly  while 
making  this  unqualified  statement.  In  truth,  I  do  not  know  a  single 
operation  of  the  farm  that  has  not  originated  in  sheer  practice.  But  is  it 
not  somewhat  unreasonable  to  expect  improvement  in  agricultural  prac- 
tice, and  still  more,  an  entirely  improved  system  of  Agriculture,  from  the 
suggestions  of  Chemistry  %  Some  chemical  results  may  appear  to  bear 
analogy  to  certain  operations  of  the  farm,  such  as  the  preparation  of  ma- 
nures ;  but  such  analogies,  being  chiefly  accidental,  are  of^  themselves  in- 
sufficient grounds  upon  which  to  recommend  chemical  affinity  as  the  prin- 
ciple which  ought  to  regulate  a  system  of  practically  mechanical  opera- 
tions. How  can  the  most  familiar  acquaintance  witn  the  chemical  con- 
stituents of  all  l\\G  substances  found  on  a  farm,  suggest  a  different  mode 
of  making  them  into  manure,  inasmuch  as  practice  must  first  pronounce 
the  treatment  to  be  an  improvement,  before  it  can  really  be  an  improve- 
ment, whatever  Chemistiy  may  suggest  ?  Besides,  Chemistry,  with  all  its 
knowledge  of  the  constituent  parts  of  substances,  cannot  foretell,  more 
confidently  than  practice,  the  results  of  the  combinations  with  the  soil,  of 
the  substances  analyzed  among  themselves,  and  the  combined  effects  of 
these  and  the  soil  upon  cultivated  plants.  I  am  aware  that  hints  may  bo 
-suggested  by  science  which  may  prove  beneficial  to  practice ;  but  unless 
they  accord  with  the  nature  of  the  practice  to  which  they  are  proposed  to 
be  apphed,  they  are  certain  of  proving  unserviceable.  Many  hints  thrown 
out  at  random  have  frequently  been  put  to  the  test  of  experiment ;  but  to 
experimentize  on  hints  is  quite  a  different  thing  in  farming  from  that  sort 
of  farming  which  is  proposed  to  be  entirely  based  on  theoretical  sugges- 
tions, whether  of  Chemistry  or  of  any  other  science. 

For  these  reasons,  I  conceive,  Chemists  would  be  more  usefully  em- 
ployed in  following  than  in  attempting  to  lead  practical  Agriculture.  If 
It  were  practicable,  it  would  certainly  be  very  desirable  for  the  farmer  to 
be  assured  that  his  practice  was  in  accordance  virith  chemical  principles ; 
if,  for  example,  it  could  be  explained  on  chemical  principles  why  a  certain 
<9a8S  of  soils  is  better  suited  to  a  certain  kind  of  crop  than  other  classes 
and  why  animal  manure  is  better  suited  than  vegetable  to  a  ceitain  kind 
iof  crop ;  when  Chemistry  shall  explain  why  certain  results  are  obtained 
by  pr^ctic^,  it  will  accomplish  much,  it  will  elucidate  that  which  was  be- 
fore  obscure  in  principle.    Were  chemists  to  confine  the  first  stage  of 


TRB  CONB'nUCTIOK  OF  ftt 

lATestigatioiis  of  agricultural  matters  to  this  extent,  farmera  would 
be  mucb  gratified  with  toe  aasurance  of  their  practice  being  in  oniBon  with 
tilie  principles  of  chemical  science  ;  and  this  would  tend  more  than  any 
other  circumstance  to  inspire  them  with  confidence  in  the  utility  of  that 
science.  This  is  the  position  which  Chemistry,  in  my  opinion,  should  oc- 
cupy in  relation  to  Agriculture  ;  for  how  successfiil  soever  it  may  be  in 
assisting  other  arts,  such  as  dyeing,  soap-making,  and  ink-making,  it  as- 
sists them  both  by  l»ynthesis  and  analysis ;  whereas  it  can  only  investigate 
agricultural  subjects  by  analysis,  because  every  substance  employed  in 
Agriculture,  especially  a  manure,  is  used  by  farmers  in  the  state  it  is  found 
in  the  maricets,  without  reference  to  its  chemical  constituent  parts ;  and, 
when  used,  should  an  analytical  or  synthetical  process  go  on  among  those 
parts,  or  with  the  soil,  with  which  they  are  intimately  brought  into  con- 
tact, the  process  going  on.  in  the  0oil  would  chn*rge  the  chemical  compo- 
sition of  the  whole,  and  place  them  beyond  the  reach  of  chemical  research. 
The  investigation  of  the  soil  after  the  removal  of  the  crop  might  then  be 
curious,  but  nothing  more.*  In  this  investigation  the  farmer,  the  vegeta- 
ble physiologist^  and  the  chemist,  would  all  disagree  as  to  the  extent  of 
the  influence  exercised  by  the  favorite  substance  of  each  in  producing  the 

[*  In  ill  these  views  we  cannot  agree,  bat  the  aathor  would  wem  to  be  napported  in  them  by 
DiTiD  Law»  Esq.  Professor  of  Agricaltare  in  tlie  Univennty  of  EdiDbai^b,  w1k>  says  in  refer 
ence  to  the  ose  of  'chemistry  in  analyzing  soils,  "  Tlic  chemist  may  draw  nscfal  conclusions  (rom 
a  earefnl  analyns  of  the  matter  of  tiie  soil,  and  may  from  time  to  time  bo  able  to  commonicate  re- 
mits that  may  be  serviceable  to  the  practical  farmer ;  but  it  is  not  necessary  fur  the  ends  of  prao- 
tloe  that  the  farmer  himself  should  l>e  a  chemist  The  farmer  cannot  arrive  at  the  science  of 
mineral  analysis,  witlioat  a  knowledge  of  chemistry  and  the  basiness  of  the  laboratory,  which 
he  can  rarely  acquire,  and  which  it  is  in  no  degree  nedessary  lo  his  success  as  a  farmer  that  he 
flhoald  be  poaa-used  of." 

Mr.  CoLXAN.  too,  wliose  Judgment  and  zeal  in  the  cause  of  education  and  science  as  applied 
to  Agriculture  arc  so  well  known,  seems  to  think  the  actual  importance  of  chemistry,  in  its  connec- 
tion with  that  pursait,  so  far.  has  been  overrated.  He  says  "the  appllcatiou  of  sulphuric  acid 
to  bones  seems  as  yet  to  be  the  only  case  of  the  application  of  chemical  science  to  ihe  iiuprove- 
toent  of  Agriculture  upon  scientific  principles,  and  diis  affords  strong  grounds  to  hope  for  much 


■lore." 


In  relation  to  agricultural  schools,  Mr.  CulUan's  Report  may  be  read  with  profit  One  ought 
ID  take  for  granted  that  it,  too,  will  be  in  all  our  country  sclioola  On  the  principle  tliat  the  Fa- 
dier  who  wished  to  beget  in  his  sons  a  capacity  for  labor,  told  them  he  bad  buried  his  treasnra 
fa  the  garden,  witliout  telling  the  spot  leaving  them  to  dig  it  all  over,  we  recommend  the  reader 
not  to  adopt  <i»  extewto,  the  opinions  of  these  two  distinguished  authors,  until  he  sliall  have  read 
^arefoUy  Davy  and  Boussing^ult  and  Licbigand  Petzholdt  and  Johnstone,  and  tiien  form  his  own 
judgment  Sorely  every  young  Farmer  kIkiuU  know  enough  of  chemistry  to  be  able,  as  he  may 
by  a  very  simple  process,  to  analyze  his  own  soil  tliat  he  may  know  in  what  most  important 
ingredienu  it  is  redundant  or  deficient,  to  the  cu:I  that  bavin;^  learned  frum  analysis  made  by  pro- 
fessional chemists  the  ingredients  which  make  the  necessary  food  for  certain  crops,  he  may  be 
able  to  supply  such  as  are  needful  in  tlie  9o\\,  or  to  avoid  the  expense  of  applying  others,  in 
which  he  finds  his  land  to  be  redundant  Mr.  Colmar,  in  his  personal  observations  oc  European 
Agriculture,  voL  1,  part  3,  gives  us  the  beat  accounts  of  the  practical  working  and  benefit  of  Ag- 
rfcultoral  schools  in  Ireland,  and  of  the  one  then  about  to  be  established  at  Cirencester,  England. 
Eeferring  to  the  school  U  Lame,  he  says ; 

"  It  virts  from  thb  eitablisfament  that  a  detachment  of  five  pupils  was  sent  for  examination  to 
die  great  meeting  of  the  Agricultural  Society  of  Scotland  the  last  autumn,  where  their  attain- 
ments created  a  great  sensation,  and  producea  an  impression,  on  the  subject  of  the  importance  of 
■gricaltaural  edacatioB,  wliich  ii  likely  to  lead  to  the  adoption  of  some  univerMd  system  oh  th« 
•abject 

**  I  slmll  transcribe  the  account  given  df  the  occasion  t  '  Five  boys  fimra  the  school  at  Lami 
were  introdoced  to  the  meeting,  headed  by  their  teaeher.  Tfaby  seemed  to  beloog  to  the  bettif 
daas  of  peasantry,  being  clad  in  homely  garbs;  and  they  appeared  to  be  from  twelve  to  flfteMi 
years  of  age.  They  were  examined,  in  the  first  instance*  i^  the  inspector  of  schools,  in  graoa- 
isar,  geography,  and  arithmetic ;  and  soareely  a  single  question  did  they  fail  to  answer  oorraody. 
Diey  were  uen  examined,  by  an  agricultnial  professor,  in  the  sdenafic  braiidhear  and  by  tinft 
(35) 
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crop.  In  settling  the  question,  however,  the  farmer  would  have  the 
advantage  over  his  rivals,  in  taldng  possessioi.  of  the  crop  as  the  reward 
of  hu  practical  skill,  as  the  lawyer  who,  in  announcing  the  judgment  of 
the  court  to  two  contending  parties,  gave  a  shell  to  each,  and  kept  the  oys- 
tei*  to  iiimself. 

Of  all  the  sciences,  mechanics  have  proved  the  most  useftil  to  Agricul- 
ture. If  implements  may  he  charactenzed  as  the  right  hand  of  Agricul- 
ture, mechanical  science,  in  improving  their  form  and  construction,  may 
be  said  to  have  given  cunning  to  that  right  hand;  for,  mechanical  science, 
testing  the  strength  of  materials,  both  relatively  and  absolutely,  employs 
no  more  material  in  implements  than  is  sufficient  to  overcome  the  force  of 
resistance,  and  it  induces  to  the  discovery  of  that  form  which  overcomes 
resistance  with  the  least  power.  Simplicity  of  construction,  beauty  of 
form  of  the  constituent  paits,  mathematical  adjustment,  and  symmetrical 
proportion  of  the  whole  machine,  are  now  the  characteristics  of  our  im- 
plements ;  and  it  is  the  fault  of  the  hand  that  guides  them,  if  field-work 
IS  not  now  dexterously,  neatly,  and  quickly  performed.  In  saying  thus 
much  for  the  science  that  has  improved  our  implements  to  the  state  they 
now  are,  when  compared  with  their  state  some  years  ago,  I  am  not  aver- 
ring they  are  quite  perfect.  They  are,  however,  so  far  perfect  as  to  be 
correct  in  mechanical  principle,  and  light  in  operation,  though  not  yet 
simple  enough  in  construction.  No  doubt  many  may  yet  be  much  simpli- 
fied in  construction ;  and  I  consider  the  machinist  who  simplifies  the  ac- 
tion of  any  useful  implement,  thereby  rendering  it  less  liable  to  derange- 
ment, does  a  good  service  to  Agriculture  as  the  inventor  of  a  new  and 
useful  implement. 

These  are  the  principles  which  determine  the  arrangement  adopted  in 
this  book.  In  applying  these  principles,  as  the  seasons  supremely  rule  the 
destiny  of  every  farming  operation,  so  to  them  is  given  full  sway  over  the 
whole  arrangement.  This  is  accomplished  by  describing  every  operation 
in  the  season  it  should  he  performed^  and  this  condition  necessarily  implies 
the  subdivision  of  the  arrangement  into  four  seasons.  Authors  of  Farm- 
ers' Calendars  divide  their  subject-matter  into  calendar  or  fixed  months, 
being  apparently  inattentive  to  the  influences  of  the  seasons.  Such  an  ar- 
rangement cannot  fail  to  create  confusion  in  the  minds  of  young  farmers ; 
as  any  operation  that  is  directed  to  be  done  in  any  month,  may  not  in  ev- 
ery year,  be  performed  in  the  same  month,  on  account  of  the  fluctuating 
nature  of  the  seasons. 

In  adopting  the  seasons  as  the  great  divisor  of  the  labors  of  the  farm, 
the  months  which  each  season  occupies  are  not  specified  by  name,  because 
the  same  season  does  not  occupy  the  same  number  of  months,  nor  even 
exactly  the  same  months,  in  every  year.  The  same  work,  however,  is  per- 
formed in  the  same  season  every  year,  though  not,  perhaps,  in  the  same 
month  or  months. 

In  arranging  the  seasons  themselves,  the  one  which  commences  the  ag- 
ricultural year,  which  is  Winter,  has  the  precedence.  The  rest  follow  in 
the  natural  succession  of  Spring,  Summer,  and  Autumn ;  in  which  last  all 
farming  operations,  having  finished  their  annual  circuit,  finally  terminate. 
A  few  remarks,  illustrative  of  its  nature,  and  the  work  performed  in  it,  are 

pncdoal  ftunnera  in  the  pnotloal  deptrtments  of  Affrionltiire.  Their  ac^aaintanoe  with  these 
was  alike  delighliul  and  astonishing^.  They  detailed  the  chemical  constitntion  of  the  soil  and  the 
effBOt  of  mannres,  the  land  best  fitted  for  men  crops,  the  different  kinds  of  grain,  the  dairy,  and 
th*  system  of  rocatbn  of  erops.  Many  of  these  answers  reonired  considerable  exercise  of  re- 
flection ;  and  as  prerions  concert  between  themselves  and  the  gentlemen  who  examined  them 
was  oat  of  the  question,  their  acquirements  seemed  to  take  the  meeting  by  surprise ;  at  the  sanM 
time  they  afibrded  the  utmost  satidbction,  as  evinoing  how  much  could  bo  done  by  a  proper  st» 
IMS  of  traiaiiif."* 
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ffiren  at  the  commencement  of  each  season.  By  comparing  these  intro- 
aactoiy  remarks,  one  with  the  others,  the  nature  of  the  principal  opera- 
tions throughout  the  year  may  be  discovered ;  and,  by  perusing  them  in 
succession  as  they  follow,  an  epitome  of  the  entire  farm  operations  for  the 
year  may  be  obtained. 

Throughout  the  four  seasons,  from  the  commencement  of  winter  to  the 
end  of  autumn,  the  operations  of  the  farm,  both  great  and  small,  are  de- 
scribed in  a  continued  narrative.  This  narrative  is  printed  in  the  larger 
type  (long  primer).  The  reader  will  soon  discover  that  this  narrative 
does  not  extend  uninterruptedly  through  the  whole  pages — ^uortions  of 
smaller  type  (brevier)  intervening,  and  apparently  inteiTuptmg  it.  On 
passing  over  the  small  type,  it  will  be  perceived  that  it  is  really  written,  and 
may  be  perused  without  interruption.  The  object  of  this  plan  is  to  per- 
mit the  necessaiy  descriptions  of  all  the  operations,  performed  in  succes- 
sion throughout  the  year,  to  be  read  in  the  Ifirge  type,  to  the  exclusion  of 
every  other  matter  that  might  distract  the  attention  of  the  reader  from  the 
principal  subject.  A  peristrephic  view,  so  to  speak,  of  the  entire  opera- 
tions of  the  farm  is  thus  obtained.  The  leading  operations,  feigning  the 
principal  subjects  of  the  narrative,  are  distinguished  by  appropriate  titles 
in  CAPITALS  placed  across  the  middle  of  the  page.  The  titles  are  num- 
bered, and  constitute,  in  the  aggiegate,  a  continuous  succession^  running 
through  all  the  seasons.  The  leading  opei*ations  thus  easily  attract  the 
eye.  vVood-cut  figures  of  implements,  and  other  objects,  requiring  no  de- 
tailed descriptions,  and  representing  at  once  their  form  and  use,  are  in- 
serted in  the  paragraph  which  alludes  to  them  in  the  narrative. 

Implements  that  require  detailed  descriptions  to  explain,  and  compli- 
cated figures  to  represent  them  ;  reasons  for  preferring  one  mode  to  an- 
other of  doing  the  same  kind  of  work ;  and  explanations  of  agricultural 
practice  on  scientific  principles — ^together  constituting  the  subsidiary  por- 
tion of  the  work-— are  given  in  paragi*aphs  in  the  medium-sized  type  (bre^ 
vier),  and  this  matter  is  that  which  apparently  interrupts  the  principal 
narrative.  Each  paragraph  is  numbered  within  parentheses,  the  same  as 
in  the  principal  narrative,  and  these  paragraphs  cany  on  the  numbers 
arithmetically  with  the  paragraphs  of  the  principal  narrative.  When  ref- 
erences are  made  fi'om  the  large  to  the  small  type,  they  are  made  in  cor- 
responding numerals.  The  words  most  expressively  characteristic  of  the 
illustration  contained  in  the  paragraph  are  placed  in  italics  at  or  near  the 
be^nning  of  it. 

Vf  arking  all  the  parac^'aphs  with  numerals  greatly  facilitates  the  finding 
out  of  any  subject  alluded  to — saves  repetition  of  descriptions  when  the 
same  operation  is  peiformed  in  different  season.^ — and  furnishes  easy  ref- 
erence to  subjects  in  the  index. 

Wood -cut  figures  of  the  intricate  implements  and  other  objects  requir- 
ing detailed  descriptions,  are  placed  among  the  descriptions  of  them  in 
the  brevier  type.  The  portraits  of  the  animals  given  are  intended  to  illus- 
trate the  points  required  to  be  attended  to  in  the  breeding  of  the  domesti- 
cited  animals.  The  portraits  ai'e  taken  from  life  by  eminent  artists.  The 
wood-cuts  are  enumerated  as  they  occur  in  the  order  of  succession,  whether 
they  belong  to  the  large  or  the  small  type,  and  each  wood-cut  is  desig- 
nated by  its  distinctive  appellation — both  the  numeral  and  appellative  be- 
ing requisite  for  quick  and  easy  reference. 

The  matter  in  the  small  type  appears  somewhat  like  foot-notes  in  ordi- 
nary books  ;  but,  in  this  instance,  it  differs  in  character  fix)m  foot-notes,  in- 
asmuch as  it  occurs  in  unbroken  pages  at  the  end  of  the  description  of  ev- 
ery leading  operation.    By  this  plan  the  principal  narrative  is  not  inter- 
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fared  with,  and  both  it  and  its  illuBtrations  may  be  perused  before  the  mie- 
ceeding  leading  operation  and  its  illustrations  are  taken  into  consideratiaii. 
This  plan  has  the  advantage  of  relieving  the  principal  narratiye  of  heavy 
foot-notes — ^the  perusal  of  which,  when  long,  not  only  seriously  interrupts 
the  thread  of  the  narrative,  but  causes  the  leaves  gone  over  to  be  turned 
back  again ;  both  interfei^nces  being  serious  drawbacks  to  the  pleasant 
perusal  of  any  book. 

Foot-notes  required  either  for  the  principal  nairative  or  illustrations 
are  distinguished  by  the  usual  marks,  and  printed  at  the  bottom  of  the 
page  in  the  smallest  type  used  in  this  work. 

The  paragraphs  containing  the  matter  supplied  by  Mr.  Slight  are  en- 
closed within  brackets  (thus,  M),  and  attested  by  his  initials,  J.  S. 

[The  additions  by  John  S.  Skinner  are  designated  by  his  title  of  "  Ed- 
itor of  the  Farmers*  Lihrari/"] 


6.    OF  THE  EXISTING    METHODS  OF    LEARNING    PRACTICAL    HUS 

BANDRY. 

"  I  have  Towed  to  h<dd  the  plow  for  her  iweet  lore  three  year." 

LovB't  Labok  Lor. 

1  HAVE  hinted  that  there  are  three  states,  in  one  of  which  the  young 
farmer  will  be  found  when  beginning  to  learn  his  profession.  One  is  when 
he  himself  is  bom  and  brought  up  on  a  farm,  on  which,  of  course,  he  may 
acquire  a  knowledge  of  farming  intuitively,  as  he  would  his  mother  tongue. 
Another  is  when  he  goes  to  school  in  boyhood,  and  remains  there  until 
ready  to  embark  in  the  active  business  of  farming ;  the  impressions  of  his 
younger  years  will  become  much  effaced,  and  he  will  require  to  renew  his 
acquaintance  with  farming  as  he  would  of  a  language  that  he  had  forgot- 
ten. Young  men  thus  early  grounded  generally  make  the  best  fanners, 
because  the  great  secret  of  knowing  practical  farming  consists  in  bestow- 
ing particular  attention  on  minor  operations,  which  naturally  present 
themselves  to  the  youthful  mind  before  it  can  perceive  the  use  of  general 
principles.  Farmers  so  brought  up  seldom  fail  to  increase  their  capital ; 
and,  if  their  education  has  been  superior  to  their  rank  in  life»  fiequently 
succeed  in  improving  their  status  in  society.  It  is  to  the  skillful  conduct 
and  economical  management  of  fanners  so  situated,  that  Scotland  owes 
the  high  station  she  occupies  among  the  agricultural  nations  of  the  world. 

The  third  state  in  which  the  learning  of  fanning  is  requisite  is  when  a 
young  man  who  has  been  educated  and  entirely  brous^ht  up  in  a  town,  or 
perhaps  passed  his  boyhood  in  the  country,  but  may  have  bestowed  little 
attention  on  farming,  wishes  to  learn  it  as  his  profession.  In  either  rf 
these  cases,  it  is  absolutely  necessary  for  him  to  learn  it  practically  on  a 
fann ;  for  total  ignorance  of  his  business,  and  entire  dependence  on  the 
skill  and  integrity  of  his  servants,  will  soon  involve  him  in  pecuniary  diffi- 
culties. To  meet  the  wishes  of  seekers  of  agricultural  knowledge,  there 
are  farmers  who  receive  pupils  as  boarders,  and  undertake  to  teach  them 
practical  husbandry. 

The  chief  inducement,  as  I  conceive,  which  at  first  prompts  young  men 
who  have  been  nurtured  in  towns  to  adopt  farming  as  a  profession,  is  an 
undefined  desire  to  lead  a  country  life.  The  desire  often  originates  in 
this  way.    Most  boys  spend  a  few  weeks  in  the  country  during  die  school 
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TPctitlan  in  summer,  on  a  visit  to  relations,  friends,  or  school  companions. 
To  them  the  period  of  yacation  is  a  season  of  tme  enjoyment  Free  of 
the  task — in  the  possession  of  nnhounded  liherty — ^untrammeled  by  the 
restraints  of  time,  and  partaking  of  sports  new  to  them  and  solely  apper- 
taining to  the  country,  they  receive  impressions  of  a  state  of  happiness 
which  are  ever  after  identified  with  a  country  life.  They  regret  the  pe- 
riod of  return  to  school — leave  the  scene  of  those  enjoyments  with  reluc- 
tance—and conceive  that  their  happiness  would  be  perpetual,  were  their 
hearts  wedded  to  the  objects  that  captivated  them.  Hence  the  desire  to 
return  to  those  scenes. 

It  is  conducive  to  the  promotion  of  Agriculture  that  young  birds  of  for- 
tune are  thus  occasionally  ensnared  by  the  love  of  rural  life.  They  bring 
capital  into  the  pit)fet}sion ;  or,  at  all  events,  it  will  be  forthcoming  when 
the  scion  of  his  father's  house  has  made  up  his  mind  to  become  a  farmer. 
Besides,  these  immigrations  into  farms  are  requisite  to  supply  the  places 
of  farmers  who  retire  or  die  out.  Various  motives  operate  to  bring  farms 
into  the  market.  Sons  do  not  always  follow  their  father's  pi'ofession,  or 
there  may  not  be  a  son  to  succeed,  or  he  may  die,  or  choose  another  kind 
of  life,  or  may  have  experienced  ill  treatment  at  home,  or  been  guilty  of 
errors  which  impel  him  to  quit  the  paternal  roof  For  these  di-ains,  a  sup- 
ply must  flow  from  other  quarters  to  maintain  the  equilibrium  of  agricul- 
tural industry.  This  young  race  of  men,  converted  into  practical  farmers, 
being  generally  highly  bom  and  well  educated,  assume  at  once  a  superior 
status  in,  and  improve  the  tone  of,  rural  society.  Though  they  may  amass 
no  large  fortunes,  they  live <  in  good  style.  In  the  succeeding  generation, 
another  change  takes  place.  Unless  he  is  well  provided  with  a  patrimony, 
the  son  seldom  succeeds  his  father  in  the  farm.  The  father  finds  he  can- 
not give  the  farm  fi:^e  of  burdens  to  one  son  in  justice  to  the  rest  of  the 
fiimily.  Rather  than  undertake  to  liquidate  such  a  burden  by  means  of  a 
Jurm — that  is,  from  land  that  is  not  to  be  his  own — the  son  wisely  relin- 
quishes farmins!',  which,  in  these  circumstances,  would  be  to  him  a  life  of 
pecuniary  thralldom. 

The  young  man  who  wishes  to  learn  farming  practically  on  a  farm, 
should  enter  upon  his  task  at  the  end  of  harvest,  as  immediately  after 
that  the  preparatory  operations  commence  for  raising  the  next  year's 
crop ;  and  that  is  the  season,  therefore,  which  begins  the  new-year  of 
farming.  He  should  provide  himself  with  an  ample  stock  of  stout  clothing 
and  shoes,  capable  of  repelling  cold  and  rain,  and  so  made  as  to  answer 
at  once  for  walking  and  riding.  From  the  outset,  he  must  make  up  his 
mind  to  encounter  all  the  difficulties  I  have  described  under  the  first  head. 
Formidable  as  they  may  seem,  I  encourage  him  with  the  assurance  that 
it  is  in  his  power  to  overcome  them  all.  The  most  satisfactory  way  of 
overcominor  them  is  to  resolve  to  learn  his  business  in  a  truly  practical 
manner.  Merely  being  domiciled  on  a  farm  is  not  of  itself  a  sufficient 
means  of  overcoming  them,  for  the  advantages  of  residence  maybe  squan- 
dered away  in  idleness,  by  frequent  absence,  by  spending  the  hours  of 
work  in  the  house  in  light  reading,  or  by  casual  and  capricious  attendance 
on  field  operations.  Such  habits  must  be  eschewed,  before  there  can  be 
a  true  desire  to  become  a  practical  farmer.  Every  operation,  whether 
important  or  trifling,  should  be  personally  attended  to,  as  there  is  none 
but  what  tends  to  produce  an  anticipated  result.  Attention  alone  can  ren- 
der them  familiar ;  and,  without  a  familiar  acquaintance  with  every  opera- 
tion, the  management  of  a  farm  need  never  be  undertaken. 

Much  assistance  in  promoting  this  attention  should  not  be  eoepected 
from  the  farmer.  No  doubt  it  is  his  duty  to  communicate  all  he  knows  to 
(») 
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his  pupils ;  and,  as  I  believe,  most  are  willing  to  do  so ;  but,  as  efficient 
tuition  implies  constant  attendance  on  work,  the  fanner  himself  cannot 
constantly  attend  to  every  operation,  or  even  explain  any,  unless  his  at- 
tention is  directed  to  it ;  and  much  less  will  he  deliver  extempore  lectures 
at  appointed  times.  Reservedness  in  him  does  not  necessarily  imply  «»- 
toillingness  to  communicate  his  skill ;  because,  being  himself  familiar  with 
every  operation  that  can  arrest  the  attention  of  his  pupils,  any  explanation 
of  minutiae  at  any  other  time  than  when  the  work  is  in  the  act  of  being 
performed,  and  when  only  it  could  be  understood  by  the  pupils,  would  only 
serve  to  render  the  subject  more  perplexing.  In  these  circumstances  the 
best  pl§in  for  the  pupil  to  follow  is  to  attend  constantly,  and  personally  ob- 
serve eveiy  change  that  takes  place  in  every  piece  of  work.  Should  the 
farmer  happen  to  be  present,  and  be  appealed  to,  he  will,  as  a  matter  of 
course,  immediately  clear  up  every  difficulty  in  the  most  satisfactory  way ; 
but  should  he  be  absent,  being  otherwise  engaged,  then  the  steward  or 
grieve,  or  any  of  the  plowmen,  or  shepherd,  as  the  nature  of  the  work 
may  be,  will,  on  inquiry,  afford  as  much  information  on  the  spot  as  will 
serve  to  enlighten  his  mind  until  he  associates  with  the  farmer  at  the  fire- 
side. 

To  be  enabled  to  discover  that  particular  point  in  every  operation  which, 
when  explained,  renders  the  whole  intelligible,  the  pupil  should  put  his 
hand  to  every  kind  of  work,*  be  it  easy  or  difficult,  irksome  or  pleasant.— 
Experiences  acquired  by  himself,  however  slightly  affecting  his  mind — de- 
sirous of  becoming  acquainted  with  every  professional  incident — will  solve 
difficulties  much  more  satisfactorily  than  the  most  elaborate  explanations 
given  by  others.  The  larger  the  stock  of  these  personal  experiences  he 
can  accumulate,  the  sooner  will  the  pupil  understand  the  purport  of  every 
thing  that  occurs  in  his  sight.  Daily  opportunities  occur  on  a  farm  for 
joining  in  work,  and  acquiring  those  experiences.  For  example,  when 
the  plows  are  employed,  the  pupil  should  walk  from  the  one  to  the  other, 
and  obsei-ve  which  plowman  or  pair  of  horses  perform  the  work  with  the 
greatest  apparent  difficulty  or  ease.  He  should  also  mark  the  diflerent 
styles  of  work  executed  by  each  plow.  A  considerate  comparison  of  these 
particulai-s  will  enable  him  to  ascertain  the  best  and  worst  specimens  of 
work.  He  should  then  endeavor  to  discover  the  cause  why  diflerent  styles 
of  work  are  produced  by  apparently  very  similar  means,  in  order  to  ena* 
ble  himself  to  rectify  the  worst  and  practice  the  best.  The  surest  way  of 
detecting  error  and  disco venng  the  best  method  is  to  take  hold  of  each 
plow  successively,  and  he  will  find,  in  the  endeavor  to  maintain  each  in  a 
steady  position,  and  perfonn  the  work  evenly,  that  all  require  considerable 
labor — every  muscle  being  awakened  into  energetic  action,  and  the  brow 
most  probably  moistened.  As  these  symptoms  of  fatigue  subside  with 
repetitions  of  the  exercise,  he  v^rill  eventually  find  one  of  the  plows  more 
easily  guided  than  any  of  the  rest.  The  reasons  for  this  difference  he 
must  himself  endeavor  to  find  out  by  companson,  for  its  holder  cannot  in- 
form him,  because  he  professes  to  have — indeed,  can  have — no  knowledge 
of  any  other  plow  but  his  own.  In  prosecuting  this  system  of  trials  with 
the  plows,  he  will  find  himself  becoming  a  plowman,  as  the  mysteries  of 
the  art  divulge  themselves  to  his  apprehension  ;  but  the  reason  why  the 
plow  of  one  of  the  men  moves  more  easily,  does  better  work,  and  op- 
presses the  horses  less  than  any  of  the  rest,  is  not  so  obvious ;  for  the  land 
18  in  the  same  state  to  them  all — ^there  cannot  be  much  difference  in  the 
strength  of  the  pairs  of  horses,  as  each  pair  are  generally  pretty  well 
matched — and,  in  all  probability,  the  construction  of  the  plows  is  the  same, 
if  they  have  been  made  by  the  same"  plow-wright,  yet  one  plowman  evi- 
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deotly  exhibits  a  decided  superiority  in  his  work  over  the  rest.  The  in- 
evitable conclusion  is,  that  plowman  understands  his  business  better  than 
the  others.  He  shows  this  oy  trimming  the  irons  of  his  plow  to  the  state 
of  the  land,  and  the  nature  of  the  work  he  is  about  to  perform,  and  by 
training  his  horses  more  in  accordance  with  their  natural  temperament, 
whereby  they  are  guided  more  tractably.  Having  the  shrewdness  to  ac- 
quire these  essential  accomplishments  to  a  superior  degree,  the  execution 
of  superior  work  is  an  easier  task  to  him  than  inferior  work  to  the  other 
plowmen.  This  case,  which  I  have  selected  for  an  example,  is  not  alto- 
gether a  supposititious  one ;  for,  however  dexterous  all  the  plowmen  on  a 
farm  may  be,  one  will  always  be  found  to  show  a  superiority  over  the  rest. 

Having  advanced  thus  far  in  the  knowledge  and  practice  and  capability 
of  judging  of  work,  the  pupil  begins  to  feel  the  importance  of  his  acquisi- 
tion ;  and  this  success  will  fan  the  flame  of  his  enthusiasm,  and  prompt 
him  to  greater  acquirements.  But  even  in  regard  to  the  plow,  the  pupil 
has  much  to  learn.  Though  he  bus  picked  out  the  best  plowman,  and 
knows  why  he  is  so,  he  is  himself  still  ignorant  of  how  practically  to  trim 
a  plow,  and  to  drive  the  horses  with  disci'etion.  The  plowman  will  be 
able  to  afford  him  ocular  proof  how  he  places  (tempers)  all  the  irons  of 
'he  plow  in  relation  to  the  state  of  the  land,  and  why  he  yokes  and  drives 
'e  horses  as  he  does  in  preference  to  any  other  plan.  Illiterate  and  un- 
nechanical  as  ho  is,  and  his  language  full  of  technicalities ,  his  explanations 
will  neveilheless  give  the  pupil  a  clearer  sight  into  the  minutia  of  plow- 
ing than  he  could  acquire  by  nimself  as  a  spectator  in  an  indefinite  length 
of  time. 

I  have  selected  the  plow  as  being  the  most  useful  implement  to  illus- 
trate the  method  which  the  pupil  should  follow,  in  all  cases,  to  learn  a 
practical  knowledge  of  every  operation  in  farming.  In  like  manner,  he 
may  become  aa]uainted  with  the  paiticular  mode  of  managing  all  the 
larger  implements  which  require  the  combined  agency  of  man  and  horse 
fo  put  into  action ;  as  well  as  become  accustomed  to  wield  the  simpler 
implements  used  by  the  hand  easily  and  ambidexterously,  a  great  part  of 
farm- work  being  executed  with  simple  but  very  efficient  tools.  Frequent 
pergonal  attendance  at  the  farm-stead,  during  the  winter  months,  to  view 
and  conduct  the  threshing-iBachine,  while  threshing  com,  and  afterward 
to  superintend  the  witmowing-machine,  in  cleaning  it  for  the  market,  will 
be  amply  repaid  by  the  acquisition  of  essential  knowledge  regarding  the 
nature  and  value  of  the  cereal  and  leguminous  grains.  There  is,  more- 
over, no  better  method  of  acquiring  an  extensive  knowledge  of  all  the 
minor  operations  of  the  farm,  than  for  the  pupil  peraonally  to  superintend 
the  labors  of  the  field -workers.  Their  labors  are  essciitinl,  methodical, 
almost  always  in  requisition,  and  mostly  consisting  of  minutiae ;  and  their 
general  utility  is  shown,  not  only  in  their  intrinsic  worth,  but  in  relation  to 
the  labors  of  the  teams. 

The  general  introduction  of  sowing-machines,  particularly  those  which 
sow  broadcast,  has  neai*ly  superseded  the  beautiful  art  of  sowing  com  liy 
hand.*     Still  a  great  deal  of  com  is  sown  by  the  hand,  especially  on  small 

*  It  were  to  be  wubed  tbat  this  remark  were  more  applicable  to  the  U.  8.  Sinoe  the  introdao- 
don  of  an  Engliah  sowin^-macbiDe  near  Wilmington.  Delaware,  and  the  improvement  on  it,  aa 
it  !•  alleged,  hj  PsirKOGK.  it  may  be  expected  tliat  tbia  operation,  recommended  as  well  by  iti 
■eatneas  as  by  its  economy,  will  be  extended  throagh  the  oonntry.  It  will  be  seen  on  referring 
lo  the  Jane,  1846,  Monthly  Joamal  of  Agrioaltnie  (which,  be  it  always  anderatood,  is  pnbli^ed 
along  with  the  Farmers'  Library)  that  Mr.  Jone%  a  very  observing  and  diligent  practical  Fanner, 
giwa  it  as  his  opinion  that  the  use  of  Pennook's  drill  or  sowing-machine  effecti  a  saving  or  la* 
of  95  per  cent. 
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famw,  on  which  expexusive  machines  have  not  yet  found  their  way.  hk 
the  art  of  hand-sowing,  the  pupil  should  endeavor  to  excel,  for,  heing  dtf» 
ficult  to  perform  it  in  an  easy  and  neat  manner,  the  superior  execution  of 
it  is  regarded  as  an  accomplishment.  It  is,  hesides,  a  manly  and  healdi- 
ful  exercise,  conducive  to  the  estahlishment  of  a  rohust  frame  and  sound 
constitution. 

The  feeding  of  cattle  in  the  farm-stead,  or  of  sheep  in  the  fields  on 
turnips,  does  not  admit  of  much  participation  of  lahor  with  the  cattle-man 
or  shepherd ;  but  nevertheless,  either  practice  will  form  an  interesting 
subject  of  study  to  the  pupil,  and  without  strict  attention  to  both,  he  will 
never  acquire  a  knowledge  of  fattening  live-stock,  and  of  computing  their 
value. 

By  steadily  pursuing  the  course  of  observation  which  I  have  thus  chalked 
out,  and  particularly  in  the  first  year  of  his  apprenticeship,  the  pupil 
in  a  short  time,  will  acquire  a  considerable  knowledge  of  the  minutias  of 
labor ;  and  it  is  only  in  this  way  that  the  gi'oundwork  for  a  familiar  ac- 
quaintance with  them  can  be  laid.  A  truly  familiar  acquaintance  with 
them  requires  years  of  experience.  Indeed,  obsei-vant  farmers  are  learn- 
ing some  new,  or  modifications  of  some  old,  practice  evei-y  day,  and  such 
new-like  occurrences  serve  to  keep  alive  in  them  a  regard  for  the  most 
trivial  incident  that  happens  on  a  farm. 

In  urging  on  the  pupil  the  necessity  of  putting  his  hand  to  every  kind 
of  labor,  I  do  not  mean  to  say  he  should  become  a  first-rate  workman. 
To  become  so  would  require  a  much  longer  time  than  he  could  spare  in 
a  period  of  pupilage.  His  personal  acquaintance  with  every  implement 
and  operation  should,  however,  enable  him  by  that  time  to  decide  quickly 
whether  work  is  well  or  ill  done,  and  whether  it  has  been  executed  in  a 
reasonable  time.  No  doubt  this  extent  of  knowledge  may  be  acquired  m 
thne,  without  the  actual  labor  of  the  hands ;  but,  as  it  is  the  interest  of 
the  pupil  to  learn  his  profession  not  only  in  the  shortest  possible  time,  but 
in  the  best  manner,  and  as  these  can  be  acquired  sooner  through  the  joint 
cooperation  of  the  head  and  hands,  than  by  either  singly,  it  would  seem 
imperative  on  him  to  begin  to  acquira  his  profession  by  labor. 
.  Other  considerations  regarding  the  acquisition  of  practical  knowledge 
deserve  the  attention  of  the  pupil.  It  is  most  Conducive  to  his  interest  to 
learn  his  profession  in  youth,  and  before  the  meridian  of  life  has  set  in, 
when  labor  of  every  kmd  becomes  irksome.  It  is  also  much  better  to 
have  a  Ihorovgh  knowledge  of  farming,  before  engaging  in  it  on  his  own 
account,  than  to  acquire  it  in  the  course  of  a  lease,  during  which  heavy 
losses  may  be  incurred  by  the  commission  of  comparatively  trivial  errors, 
especially  at  the  early  period  of  its  tenure,  when  farms  in  all  cases  are 
most  difiicult  to  conduct  It  is  an  undeniable  fact,  that  the  work  of  a  farm 
never  proceeds  so  smoothly  and  satisfactorily  to  all  parties  engaged  in  itft 
culture,  as  when  the  farmer  is  thoroughly  master  of  his  business.  His  or- 
ders are  then  implicitly  obeyed,  not  because  they  are  pronounced  more 
authoritatively,  but  because  a  skillful  master*s  plans  and  directions  inspire 
that  degree  of  confidence  in  the  laborers  as  to  believe  them  to  be  the 

The  spread  of  improTed  agricalCar&l  implements  is  proverbially  slow  over  the  >vt>rld,  bat  lest 

so  in  this,  probably,  than  in  any  otlier  part  of  it,  owing  to  the  ffeedom  of  oar  tnstitations,  the  fre- 

qnent  and  extendve  interooorse  of  oar  people  and  their  aptness  both  at  invention  and  imitation. 

Bat  even  here  the  adoption  of  the  costly  madiinery  of  improved  oonfltraction  in  England,  ia 

much  restrained  by  tbe  want  of  capital,  which  connteracts  even  oar  greater  necessity  for  all  Ift- 

bor-saving  contrivanoea.    All  associations  or  nses  of  capital,  therefore,  to  supply  means  to  the  in- 

dostrions  and  frogal  agricaltarist,  on  fair  terms  and  for  periods  corresponding  with  tbe  naton  «l 

his  pomaits,  would  deserve  to  bo  rewarded  with  honor  and  with  profit. 
(38) 
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best  tliat  could  be  devised  in  die  drcunuitaiices.  Shame  is  often  acutely- 
felt  by  aeryanta,  on  being  detected  in  error,  whether,  of  tbe  head  or  heart, 
by  so  competent  and  discriminating  a  judge  as  a  skillful  master;  because 
rebuke  from  such  a  one  implies  iraorance  or  negligence  in  those  against 
whom  it  is  directed.  The  tear  of  having  ignorance  and  idleness  imputed 
to  them,  by  a  &rmer  who  has  become  acquainted  with  the  capabilities  of 
work-people  by  dint  of  his  own  experience,  and  can  estimate  their  ser- 
vices as  they  really  deserve,  urges  laborers  to  do  a  fair  day's  work  in  a 
workmanlike  style. 

Let  the  converse  of  all  these  circumstances  be  imagined ;  let  the  losses 
to  wliich  the  ignorant  farmer  is  a  daily  prey,  by  many  ways — ^by  hypoc- 
risy,  by  negligence,  by  idleness,  and  by  dishonesty  of  servants — be  calcu- 
lated, and  it  must  be  admitted  that  it  is  infinitely  safer  for  the  farmer  to 
trust  to  his  own  skill  for  the  fullillmeut  of  his  en^ragements,  than  entirely 
to  depend  on  that  of  his  servants,  which  he  will  be  obliged  to  do  if  they 
know  his  business  better  than  he  himself  does.  No  doubt  a  trustworthy 
steward  may  be  found  to  manage  well  enough  for  him — and  such  an  as- 
sistant is  at  all  times  valuable— but,  in  such  a  position,  the  steward  him- 
self is  placed  in  a  state  of  temptation,  in  which  he  should  never  be  put ; 
and,  besides,  the  inferior  servants  never  regard  him  as  a  master,  and  his 
orders  are  never  so  punctually  obeyed,  where  the  master  himself  is  resi- 
dent. I  would,  therefore,  advise  every  young  farmer  to  acquire  a  compe^ 
tent  knowledge  of  his  profession,  before  embarking  in  the  complicated  un- 
dertaking of  conducting  a  farm.  I  only  say  a  competent  knowledge ;  for 
the  gift  to  excel  is  not  imparted  to  all  who  select  tarming  as  their  profes- 
sion ;  "  it  is  not  in  man  who  walketh  to  direct  his  steps  "  aright,  much  less 
to  attune  his  mind  to  the  highest  attainments. 

Before  the  pupil  fixes  on  any  particular  farm  for  his  temporary  abode, 
he  should  duly  consider  the  objects  he  wishes  to  attain.  I  presume  his 
chief  aim  is  to  attain  such  an  intimate  knowledge  of  farming  as  to  enable 
him  to  employ  his  capital  safely  in  the  prosecution  of  the  highest  depart- 
ment of  his  profession.  This  will,  probably,  be  best  attained  by  learning 
that  system  which  presents  the  greatest  safeguards  against  unforeseen  con- 
tingencies. Now,  there  is  little  doubt  that  the  kind  of  farming  which  cul- 
tivates a  variety  of  produce  is  more  likely  to  be  safe,  during  a  lease,  in 
regard  both  to  highness  of  price  and  quantity  of  produce,  than  that  wliich 
only  raises  one  kind  of  produce,  whether  wholly  of  animals,  or  wholly  of 
grain.  For,  although  one  kind  of  produce,  when  it  happens  to  be  prolific 
or  high  priced,  may,  in  one  year,  return  a  greater  pront  than  a  variety  of 
produce  in  the  same  year,  yet  the  probabilities  are  much  against  the  fre- 
quent recurrence  of  such  a  circumstance.  The  probability  rather  is  that 
one  of  the  varieties  of  produce  will  succeed,  in  price  or  produce,  every 
year ;  and,  therefore,  in  every  year  there  will  be  a  certain  degree  of  suc- 
cess in  that  mode  of  farming  which  raises  a  variety  of  produce.  Take,  as 
an  example,  the  experience  of  late  years.  All  kinds  of  live-stock  have 
been  reared  with  profit  for  some  years  past ;  but  the  case  is  difierent  in 
regard  to  grain.  Growers  of  grain  have  suifered  greatly  in  their  capital 
in  that  time.  And  yet,  to  derive  the  fullest  advantages  from  even  the  rear- 
ing of  stock,  it  is  necessary  to  cultivate  a  certain  extent  of  land  upon  which 
to  raise  straw  and  green  crops  for  them  in  winter.  Hence,  that  system  is 
the  best  for  the  young  fanner  to  learn,  which  cultivates  a  relative  propor- 
tion of  stock  and  crop,  and  not  either  singly.  This  has  been  charactenzed 
as  the  mixed  system  of  husbandry.  It  avoids,  on  the  one  hand,  the  monot- 
OSij  and  inactivity  attendant  on  the  raisins^  of  grain,  and  subdues,  on  the 
oC^or,  the  roving  disposition  engendered  in  the  tending  of  live-stock  in  a 
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pastoral  district;  so  it  blends  both  occupations  into  a  happy  union  of 
cheerfulness  and  quiet. 

Most  farmers  in  the  lowlands  of  Scotland  practice  the  mixed  husbandry, 
but  it  is  reduced  to  a  perfect  system  nowhere  so  fully  as  in  the  Border 
Counties  of  England  and  Scotland.  There  many  farmers  accept  pupils, 
and  thither  many  of  the  latter  ^o  to  prepare  themselves  to  become  farm- 
ers. The  usual  fee  for  pupils,  m  that  pait  of  the  country,  is  one  hundred 
pounds  [$500]  per  annum  for  bed  and  boai'd,  with  the  use  of  a  horse  to 
occasional  markets  and  shows.*  If  the  pupil  desire  to  have  a  horse  of  his 
own,  about  thirty  pounds  a-year  more  ai'e  uemanded.  On  these  moderate 
terms,  pupils  are  generally  very  comfortably  situated. 

I  am  very  doubtful  of  it  being  good  policy  to  allow  the  pupil  a  horse 
of  his  own  at  first.  Constant  attention  to  field-labor  is  not  unattended 
with  irksomeness ;  and,  on  the  other  hand,  exercise  on  horseback  is  a 
tempting  recreation  to  young  minds.  It  is  enough  for  a  young  man  to 
feel  the  removal  of  parental  restraint,  without  also  having  the  dangeix)us 
incentive  of  an  idle  life  placed  at  his  disposal.  They  should  consider  that, 
upon  young  men  anivea  at  the  years  when  they  become  farming  pupils, 
it  is  not  in  the  power,  and  is  certainly  not  the  inclination,  of  farmers  to 
impose  ungracious  restraints.  It  is  the  duty  of  their  pai*euts  and  guardians 
to  impose  these ;  and  the  most  effectual  way  that  I  know  of,  in  the  cir- 
cumstances, to  avoid  temptations,  is  the  denial  of  a  riding-hoi^se.  Atten- 
tion to  business  in  the  first  year  will,  most  probably,  induce  a  liking  for  it 
in  the  second ;  and,  afler  that,  the  indulgence  of  a  horse  may  be  granted 
to  the  pupil  with  impunity,  as  the  reward  of  diligence.  Until  then,  the 
horse  occasionally  supplied  by  the  farmer  to  attend  particular  markets, 
or  pay  friendly  visits  to  neighbors,  should  suffice  ;  and,  as  that  is  the  farm- 
er's own  property,  it  will  be  more  in  his  power  to  curb  in  his  pupils  any 
propensity  to  wander  abroad  too  frequently,  and  thereby  preserve  his  own 
character  as  a  tutor. 

Three  years  of  apprenticeship  are,  in  my  opinion,  requisite  to  give  a 
pupil  an  adequate  knowledge  oi  farming — such  a  knowledge,  I  mean,  as 
would  impress  him  with  the  confidence  of  being  himself  able  to  manage  a 
farm ;  and  no  young  man  should  undertake  such  a  management  until  he 
feels  this  confidence  in  himself.  Three  years  may  be  considered  by  many 
as  too  long  a  time  to  spend  in  learning  Jarmipg  ;  but,  Bfter  all,  it  is  much 
less  time  than  that  given  to  many  other  professions,  whose  period  of  ap- 
prenticeship extends  to  five  and  even  seveu  years ;  and,  however  highly 
esteemed  those  professions  may  be,  none  possess  a  deeper  interest,  in  a 
national  point  of  view,  than  that  of  Agriculture.  There  is  a  condition  at- 
tendant on  the  art  of  farming — which  is  common  to  it  and  gardening,  but 
inapplicable  to  most  other  arts — that  a  year  must  elapse  before  the  same 
work  can  again  be  performed.    Wliatever  may  be  the  ability  of  the  learner 

[*  A  gentleman  of  ample  fortane.  lesiding  at  Patcrwo.  New-Jersey,  has  lately,  with  his  mn's 

entire  concurrence  and  doHire.  sent  him  to  reside  with  a  Scotch  farmer,  of  Sbieldit,  near  Ayr;  to 

whom  he  pays  one  hundred  pounds  sterling  a  year — say  $300 — for  board  and  education  as  a 

Ikrmer.    Mr.  Tnmant  (that  appears  to  be  the  name)  is  Vice  President  of  the  Ayrshire  Agricultural 

Society :  and  ia,  withal,  a  gentleman,  and  lives  as  such.    The  young  man  alluded  to  keeps  no 

horse,  but  is  fnUy  instructed  in  all  the  departments  of  Agriculture.    We  mention  this  particular 

case  of  a  young  gentleman,  not  urged  by  necessity,  betaking  himself  to  Agriculture  as  a  proiea> 

sion,  with  the  acquiescence  of  his  father,  to  show  that  public  sentiment  is  taking  a  right  turn,  and 

that  those  who  have  been  so  assiduously  laboring  to  elevate  this  pursuit  in  the  public  esteem 

have  not  entirely  lost  their  labor,  but  may  hope  yet  to  see  practical  Agriculture  followed  as  an  la* 

tellectual  occupation— one  in  which  success  may  warrant  the  presumption  of  some  merit  beddea 

the  mere  faculties  of  imitation  and  ploddmg  indosay.  Ed,  Fotm.  Li^ 
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to  aeqnire  faarming,  time  must  thus  necesBarily  elapM  befcfre  be  cati  hat^ 
die  opportunity  of  again  witnessing  a  bygone  operation.  There  is  ne  doublf 
of  his  natural  capacity  to  acquire,  in  two  years,  the  art  to  manage  a  faitn;^ 
but  the  operations  necessarily  occupying  a  year  in  ^teir  performance,  pre^ 
yent  that  acquisition  in  less  time  thAn  three.  This  circumstance,  6f  itself,' 
will  cause  him  to  spend  a  year  in  merely  observing  passing  events.  Thi^ 
is  in  his  first  year.  As  the  operations  of  farming  are  all  anticipatory,  th>l^ 
second  year  may  be  fully  employed  in  studying  the  progress  of  v^ork  in 
preparation  of  anticipated  results.  In  the  third  year,  when  his  mind  batf^ 
oeen  stored  with  all  the  modes  of  doing  work,  and  the  purposes  for  which^ 
they  are  performed,  the  pupil  may  attempt  to  put  his  knowledge  into  prae* 
tice ;  ana  his  first  efforts  at  management  cannot  be  attempted  with  so  nraefr 
ease  of  mind  to  himself  as  on  the  farm  of  his  tutor,  under  his  correcting 
guidance. 

This  is  the  wnud  progress  of  tuition  during  the  apprenticeship  of  tbe 
pupil ;  but,  could  he  be  brought  to  anticipate  results  while  watching  the* 
progress  of  passing  events,  one  year  might  thus  be  cut  off  his  apprentiree^ 
ship.  Could  a  book  enable  him  to  acquire  the  experience  of  the  second 
year  in  the  course  of  the  first,  a  year  of  probationary  trial  would  be  saved 
Mm,  as  he  would  then  acquire  in  two  what  requires  three  yean  to  aocOiKl- 
plish.  This  book  will  accomplish  no  small  achievement— will  ccfnifer  tio 
SBiall  benefit  on  the  agricultural  pupil^— if  it  accomplish  this. 


6.     OF    TfiE    ESTABLISHMENT    OF    SCIENTIFIC    INSTITUTIONS    OF 

PRACTICAL    AGRICULTURE. 

**  Here  let  ne  baieathe,  and  bnppil^  taiiHiiite 
A  course  of  learning  and  ingenioiu  stadies." 

TAMIX0  OF  TBS  SHBSW. 

Altbooor  I  know  of  no  existing  plan  so  suited  to  the  learning  of  pra^^ 
tical  fsi-ming  as  a  protracted  residence  on  a  farm,  yet  I  feel  assured  a  more' ' 
efficient  one  might  easily  be  proposed  for  the  purpose.     An  evident  and 
serious  ol:jection  against  the  present  plan  is  the  want  of  that  solicitous  su* 
perintendence  over  the  progress  of  the  pupils,  on  the  part  of  the  farmed; 
w^bich  is  implied  in  his  receiving  them  under  his  charge.     The  pupils  are 
left  too  much  to  their  own  discretion  to  learn  farming  effectually.     They 
are  not  sufficiently  warned  of  the  obstacles  they  have  to  encounter  at  the 
outset  of  their  career.     Their  minds  are  not  sufficiently  guarded  against 
receiving  a  wrong  bias  in  the  methods  of  performing  the  operations.    The^ 
adrantages  of  pfenning  them  in  one  way  rather  than  another  are  n6t 
sufficiently  indicated.     The  effects  which  a  change  of  weather  has  in  altet^' 
ing^  the  arrangements  of  work  fixed  upon,  and  of  substituting  anotlMt*'^ 
more  suited  to  the  change,  is  not  sufficiently  explained.     Instead  of  reM' 
oetving  explanatory  information  on  these  and  many  more  particulars,  tli^^ 
papik  are  mostly  left  to  find  them  out  by  their  own  diligence.    If  th^^* 
express  a  desire  to  become  acquainted  with  these  things,  no  doubt  it  vlifl'' 
be-deerfully  gratified  by  the  farmer;  but  how  can  the  uninitiated  pfipn*' 
kxKyfr^tbe  predse  subject  vnth  which*  to  express  his  desire  to  becolxfe'i^'* 
q[auiited1 

b«a«eli  a  s^tecB  of  toiiion,  it  is  obvions  that  the  diligent  pupU  leMf  liT' 
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daily  perplexed  by  doubtful  occurrences,  and  the  indifferent  pupil  pennh 
unexplained  occurrences  to  pass  before  him,  without  notice,  xteiterated 
occurrences  will,  in  time,  force  themselves  upon  the  attention  of  every 
class  of  pupils :  but,  unless  their  attention  is  purposely  drawn  to,  and  ex- 
plications proffered  of,  the  more  hidden  difficulties  in  the  art  of  farming, 
they  will  spend  much  time  ere  they  be  capable  of  discovering  important 
occult  matters  by  their  own  discernment. 

It  is  in  this  respect  that  farmers,  who  profess  to  be  tutors,  show,  as  I 
conceive,  remissness  in  their  duty  to  their  pupils ;  for  all  of  them  can  im- 
part the  infoi-mation  alluded  to,  and  give,  besides,  a  common-sense  expla- 
nation of  every  occurrence  that  usually  happens  on  a  farm,  otherwise  they 
should  decline  pupils. 

It  is  obvious  that  pupils  should  not  be  placed  in  this  disadvantageous 

Eosition.  They  ought  to  be  taught  their  profession;  because  the  art  of 
usbandry  should  be  acquired,  like  every  other  art,  by  teaching,  and  not 
by  intuition.  On  the  other  hand,  pupils  in  this,  as  in  every  other  art,  ought 
to  endeavor  to  acquire  the  largest  portion  of  the  knowledge  of  external 
things  by  their  own  observation ;  and  they  should  be  made  aware,  by  the 
farmer,  that  he  can  at  most  only  assist  them  in  their  studies ;  so  that,  with- 
out much  study  on  their  parts,  all  the  attention  bestowed  on  their  tuition 
by  the  most  pains-taking  farmer  will  prove  of  little  avail.  Practical  expe- 
rience forms  the  essential  portion  of  knowledge  which  fiumen  have  to  im- 
part, and  it  is  best  imparted  on  the  farm ;  but  they  have  not  always  the 
leisure,  by  reason  of  their  other  avocations,  to  communicate  even  this  on 
the  spot  in  its  due  time.  More  than  mere  practical  knowledge,  however, 
is  requisite  to  satisfy  the  mind  of  the  diligent  pupil.  He  wishes  to  be  sat- 
isfied that  he  is  learning  the  best  method  of  conducting  a  farm  :  he  wishes 
to  be  informed  of  the  reasons  why  one  mode  of  management  is  preferable 
to  every  other :  he  wishes  to  become  familiar  with  the  explanations  of  all 
the  phenomena  that  are  observable  on  a  farm. 

To  afford  all  the  requisite  information  to  the  pupil  in  the  highest  pei^ 
fection,  and  to  assist  the  farmer  in  affording  it  to  him  in  the  easiest  man- 
ner, I  propose  the  following  plan  of  tuition  for  adoption,  where  circum- 
stances will  permit  it  to  be  established.  The  more  minutely  its  details  are 
explained,  the  better  will  it  be  understood  by  those  who  may  wish  to  form 
such  establishments. 

Let  a  farmer  of  good  natural  abilities,  of  firm  character,  fair  education, 
and  pleasant  manners — leasing  a  farm  of  not  less  than  ?i\e  hundred  acres, 
and  pursuing  the  mixed  system  of  husbandry — occupy  a  house  of  such  a 
size  as  would  afford  accommodation  to  fi'om  ten  to  twenty  pupils.  The 
farm  should  contain  diflei-ent  varieties  and  conditions  of  soil — ^be  well 
fenced,  well  watered,  and  not  at  an  inconvenient  distance  from  a  town. 

With  regard  to  the  internal  arrangements  of  the  house,  double-bedded 
rooms  would  foim  suitable  enough  sleeping  apaitments.  Besides  a  dining- 
room  and  drawing-room,  for  daily  use,  there  should  be  a  large  room,  fitted 
up  with  a  library,  containing  books  affording  sound  infoimation  on  all  agri- 
cultural subjects,  in  various  languages — ^forming  at  one  time  a  lecture-room 
.for  the  delivery  of  lectures  on  the  elementary  principles  of  those  sciences 
which  have  a  more  immediate  reference  to  Agriculture,  and  at  another  a 
reading  or  writing  room  or  pai*lor  for  conversations  on  farming  subjects.— 
There  should  be  fixed,  at  suitable  places,  a  barometer,  a  sympiesometer, 
thermometers  (one  of  which  should  mark  the  lowest  degree  of  temperature 
in  the  night),  a  rain-gauge,  an  anemometer,  and  a  weathercock.  No  very 
useful  information,  in  my  opinion,  can  be  derived  by  the  fanner  from  a 
bare  register  of  the  hights  and  depths  of  the  barometer  and  thermometeti 
(36) 
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A  xQOre  usefiil  regiBter  far  him  would  be  that  of  the  directions  of  the  wind, 
acconcmanied  with  remarks  on  the  state  of  the  weather,  the  heat  of  the  air 
as  indicated  by  the  feelings,  and  the  character  of  the  clouds  as  expressed 
by  the  most  approved  nomenclature.  The  dates  of  the  commencement  and 
termination  ot  every  leading  operation  on  the  farm  should  be  noted  down, 
and  appropriate  remarks  on  the  state  of  the  weather  during  its  perform* 
ance  recorded.  A  small  chemical  laboratory  would  be  useful  in  affording 
the  means  of  analyzing  substances  whose  component  parts  were  not  weU 
known.  Microscopes  would  be  useful  in  observing  the  structure  of  plants 
and  insects,  for  the  better  understanding  of  their  respective  functions. 

The  slaughter-house  required  for  the  preparation  of  the  meat  used  by 
the  family  should  be  fitted  up  to  afford  fecilities  for  dissecting  those  animals 
which  have  been  affected  by  peculiar  disease.  Skeletons  and  preparations 
for  illustrating  comparative  anatomy  could  thus  be  formed  with  little 
trouble.  A  roomy  dairy  should  be  fitted  up  for  performing  experiments 
on  the  productive  properties  of  milk  in  all  its  various  states.  A  portion 
of  the  mrm-offices  should  be  fitted  up  with  apparatus  for  making  experi* 
ments  on  the  nutritive  properties  of  different  kinds  and  quantities  of  food, 
and  the  fattening  properties  of  different  kinds  of  animals.  A  steelyard,  for 
easily  ascertaining  the  live-weight  of  animals,  is  a  requisite  instrument. — 
The  bakery,  which  supplies  the  household  bread,  would  be  a  proper  place 
for  trying  the  relative  panary  properties  of  different  kinds  of  flour  and 
meal.  Besides  these,  apparatus  for  conducting  experiments  on  other  sub« 
jects,  as  they  were  suggested,  could  be  obtained  when  required. 

Another  person  besides  the  farmer  will  be  required  to  put  all  this  appa- 
ratus into  use.  He  should  be  a  man  of  science,  engaged  for  the  express 
purpose  of  showing  the  relation  betwixt  science  and  Agriculture.  There 
would  be  no  difficulty  of  obtaining  a  man  of  science,  quite  competent  to 
explain  natural  phenomena  on  scientific  principles.  For  that  purpose,  he 
would  require  to  have  a  familiar  acquaintance  with  the  following  sciences : 
With  meteorology  and  electricity,  in  order  to  explain  atmospherical  phe- 
nomena, upon  the  mutations  of  which  all  the  operations  of  farming  are  so 
dependent:  with  hydrostatics  and  hydraulics,  to  explain  the  action  of 
streams  and  of  dammed-up  water  on  embankments,  to  suggest  plans  for  the 
recovery  of  land  fi'om  rivers  and  the  sea,  and  to  indicate  the  states  of  the 
'weather  which  increase  or  diminish  the  statical  power  of  the  sap  in  vege- 
tables :  with  botany  and  vegetable  physiology,  to  show  the  relations  be- 
tween the  natural  plants  and  the  soils  on  which  they  grow,  with  a  view  to 
establish  a  closer  affinity  between  the  artificial  state  of  the  soil  and  the  per- 
fect growth  of  cultivated  plants ;  to  exhibit  the  structure  of  the  different 
orders  of  cultivated  plants ;  and  to  explain  the  nature  and  uses  of  the 
healthy,  and  the  injurious  effects  of  the  diseased  secretions  of  plants  :  with 
geology,  to  explain  the  nature  and  describe  the  structure  of  the  superficial 
crust  of  the  eaith,  in  reference  to  draining  the  soil ;  to  show  the  effects  of 
subsoils  on  the  growth  of  trees ;  to  explain  the  effects  of  damp  subsoils  on 
trees,  and  of  the  variations  of  the  surface  of  the  ground  on  climate :  with 
mechanics,  to  explain  the  principles  which  regulate  the  action  of  all  ma- 
chines, and  which  acquirement  previously  implies  a  pretty  familiar  ac- 
quaintance with  the  mathematics :  with  chemistry,  to  explain  the  nature 
of  the  composition  of,  and  changes  in,  mineral,  vegetable,  and  animal  sub- 
stances :  with  anatomy  and  animieil  physiology,  to  explain  the  structure  and 
functions  of  the  animal  economy,  with  a  view  to  the  prevention  of  disease, 
incidental  to  the  usual  treatment  of  animals,  and  to  particular  localities.—* 
An  young  men,  educated  for  what  are  usuallv  termed  the  learned  profes- 
skma— theology,  law,  and  me^ine— are  meJe  acquainted  widi  these  Bci* 
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^c^  and  a  young  n^an  from  either  facully  would  be  cooopetent  W  takft 
ckai;ge  o^such  an  eatablislupent.  Of  the  itacee  I  would  give  preference  lO) 
tbf^  mfiSUcqt  man,  as  poQsessing  professionally  a  more  intimate  knowledge 
<^  ch^^mistry,  and  ammal  and  vegetable  physiology,  than  the  others.  Buti 
tj^  most  learned  graduate  of  either  profession  will  display  his  scientiic 
aipquirements  to  little  advantage  in  teaching  pupils  in  Agriculture,  unlesa 
he  has  the  judgment  to  select  those  parts  oi  the  various  sciences  whose 
m-inciplos  can  most  satisfactorily  explain  the  operations  of  Agriculture. — 
J$!re  ho  can  do  this  successfully,  he  would,  I  apprehend,  require  to  know 
Agriculture  practically,  by  a  previous  residence  of  at  least  two  years  on  a 
farm.  Without  such  a  preparation,  he  would  never  become  a  uaeful  teacher 
of  agricultural  pupils. 

On  the  supposition  that  he  is  so  qualified,  his  duty  is  to  take  the  direct 
cjbArge  of  the  pupils.  His  chief  business  should  be  to  give  demonstrations 
apd  explanations  of  all  the  phenomena  occurring  during  operations  in  the 
farm  field.  The  more  popular  demonstrations  on  botany,  animal  and  vege- 
t^le  physiology,  and  geology,  as  also  on  meteorology,  optics,  and  astron- 
omy«  whenever  phenomena  occur  which  would  call  forth  the  application 
of  the  principles  of  any  of  those  sciences,  would  be  best  conducted  in  the 
fields.  In  the  library,  short  lectures  on  the  elementary  principles  of  sci- 
ence could  be  regularly  delivered— conversations  on  scientific  and  practical 
s^l^ects  conducted — and  portions  of  the  most  approved  authoiB  on  Agri- 
ci^lti^re,  new  and  old,  read.  These  latter  subjects  could  be  most  closely 
prosecuted  when  bad  weather  interrupted  field-labor.  In  the  laboratory, 
slaugl]^ter-house,  farmstead,  and  dairy,  he  could  command  the  attendance 
(^the,  pupils,  when  any  subject  in  those  departments  was  to  be  explained* 

Tt^e  duty  of  the  farmer  himself,  the  governor  or  head  of  the  establish- 
ip^nl^  is  to  enforce  proper  discipline  among  the  pupils,  both  vvithin  and 
v^^out  doors.  He  should  teach  them  practically  how  to  perform  every 
sppcies  of  work,  explain  the  nature  and  object  of  every  operation  per- 
foj^nung,  and  foretell  the  pui*port  of  every  operation  about  to  be  performed. 
IJor  these  important  purposes  he  should  remain  at  home  as  much  as  is 
practicable  with  his  avocations  abroad. 

Ijhe  duties  of  the  pupils  arc  easily  defined.  They  should  be  ready  at  all 
t^nes  to  hear  instruction,  whether  in  science  or  practice,  within  or  without 
dpprs.  Those  pupils  who  wish  to  study  practice  more  than  science,  should 
not  be  constrained  to  act  against  their  inclinations,  as  science  possesses  little 
allurement  to  some  minds  ;  and  it  should  be  home  in  mind  by  the  tutors^ 
tb^  practical  farming  is  what  the  pupils  have  chiefly  come  to  learn,  and 
that, practice  may  prove  successful  in  after  life  without  the  assistance  of 
science,  whereas  science  can  never  be  applied  without  practice. 

The  duty  common  to  all,  is  the  mutual  conducting  of^  experiments,  both 
ii),th^  fields  and  garden ;  for  which  purpose  both  should  be  of  ample  di- 
mensi,ons.  All  new  varieties  of  plants  might  be  first  tried  in  the  garden, 
uptil  their  quantity  warranted  the  more  profuse  and  less  exact,  though 
more  satisfactory  culture  of  the  field.  On  ridges  in  the  fallow-field,  with 
dlpidrent  kinds  and  quantities  of  manure,  and  different  modes  of  working 
the  soil  and  sowing  the  seeds,  experiments  should  be  continually  making 
'mth  i^ew  and  old  kinds  of  grains,  roots,  tubers,  bulbs,  and  herbaceous 
pIjAQts.  In  course  of  time,  the  sorts  best  suited  to  the  locality  will  show,, 
t^mselvesy.  and  should  be  retained,  and  the  worthless  abandoned.  In 
i^ipanner,  experiments  should  be  made  in  the  crossing  of  enimaJls^ 
^^W  with  the  view  of  maintaiiiing  the  purity  of  blood  in  one,  the  im^ 
pnpy^merfj^  pf  the  blood  of  .another,  or  thei  ins|;i^^ion.of  an  entirely  new,. 
Hittiv   In  catbef,.4^.of,.e3f^rimcait8,maiiy.ne^,.an4  int^re^ipg  fifi^,, 
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^tfgardittg  die  constitutional  differences  of  animals,  could  not  fkil  t6  tb 
dicited. 

Any  farmer  establisbing  such  an  institution,  which  could  only  be  donb 
^t  considerable  expense,  in  fitting  up  a  house  in  an  adequate  manner,  anfl 
securing  the  services  of  a  man  of  science,  would  deserve  to  be  well  re- 
munerated. I  before  mentioned  that  one  hundred  pounds  a  year  as  boarA 
were  cheerfully  given  by  pupils  to  farmers  under  ordinary  circumstanced. 
In  such  an  institution,  less  than  one  hundred  and  fifty  pounds  a  yea2r 
would  not  suffice  to  remunerate  the  farmer.  Supposin?  that  ten  pupils 
at  that  fee  each,  were  accommodated  on  one  mrm,  the  board  would 
amount  to  fifteen  hundred  pounds  a  year.  In  regard  to  the  expense  of 
maintaining  such  an  establisnment,  with  the  exception  of  foreign  produce 
and  domestic  luxuries,  all  the  ordinary  means  of  good  living  exist  on  & 
farm.  The  procuring  of  these  necessaries  and  luxuries  and  maintaining 
a  retinue  of  grooms  and  domestic  servants,  together  with  the  salary  of  an 
accomplished  tutor,  which  should  not  be  less  than  three  hundred  pounds 
a  year  besides  board,  would  probably  incur  an  annual  disbursement  of  fl 
thousand  pounds  a  year.  The  farmer  would  thus  receive  five  hundred 
pounds  a  year  for  nsk  of  the  want  of  the  fiiU  complement  of  pupils,  and 
lor  interest  on  the  outlay  of  capital.  Such  a  profit  may  be  considered  a 
fair,  but  not  an  extravagant  remuneration  for  the  comfortable  style  of  liv- 
ing and  superior  kind  of  tuition  afforded  in  such  an  establishment. 

Were  the  particulars  pitched  at  a  lower  scale,  a  profit  might  be  derived 
from  ten  pupils,  of  not  less  a  sum  than  that  derived  from  the  usual  board 
of  one  hundred  pounds  a  year.  Were  two  hundred  a  year  exacted,  pu- 
pils of  the  highest  class  of  society  might  be  expected.  Were  different  iti- 
stitutions  at  different  rates  of  board  established,  all  the  classes  of  society 
would  be  accommodated. 

Would  farmers  who  have  accommodation  for  conducting  such  an  instS- 
tution,  but  duly  consider  the  probable  certainty  of  obtaining  a  considerd^- 
ble  increase  to  their  income,  besides  the  higher  distinction  of  conducting 
80  useful  an  institution,  I  have  no  doubt  many  would  make  the  attempt. 
There  are  insuperable  obstacles  to  some  farmers  making  the  attempt ;  but 
there  are  many  who  possess  the  requisite  qualifications  of  accommodation 
in  house  and  farm  locality,  personal  abilities,  influence,  and  capital,  for 
instituting  such  an  establishment.  But  even  where  all  these  qualifications 
do  not  exist,  most  of  the  obstacles  might  be  overcome.  In  the  case  of  the 
house,  it  could  be  enlarged  at  the  farmer's  own  expense,  for  the  landlord 
cannot  be  expected  to  erect  a  farm-house  beyond  the  wants  of  an  ordinary 
family ;  nor,  perhaps,  would  every  small  landed  proprietor  permit  the 
unusual  enlargement  of  a  farm-house,  in  case  it  should  be  rendered  un- 
suitable to  the  succeeding  tenant.  To  avoid  this  latter  difficulty,  the 
farmer  who  could  afford  accommodation  to  the  fewest  number,  could  re- 
ceive the  highest  class  of  pupils,  were  his  own  education  and  manners 
competent  for  the  highest  society,  while  those  who  had  more  accommo- 
dation could  take  a  more  numerous  and  less  elevated  rank  of  pupils.  In 
either  way  the  profit  might  be  equally  compensatory. 

In  regard  to  other  considerations,  a  tutor  entirely  competent  could  not: 
at  once  be  found.  It  may  safely  be  averred,  that  a  really  scientific  man: 
Aoroughly  acquainted  with  the  practice  of  Agriculture,  is  not  to  be  found 
in  this  country.  But  were  a  demand  for  the  services  of  scientific  meh  td 
arito  from  the  increase  and  steady  prosperity  of  such  establishmeirts,  no 
doubt,  men  of  science  would  qualify  themselves  for  the  express  pui^otfe. 
As  to  pupils,  the  personal  interest  of  the  farmer  might  not  avail  Uiih  nniclj 
at  flt«t  in  influencing  parents  in  his  favor,  but  if  he  poscC^ss  the  repntit- 
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tion  of  being  a  good  faiiner,  he  would  soon  acquire  fame  for  bis  institu- 
tion. I  have  no  doubt  of  an  eminent  farmer  entii*ely  succeeding  to  his 
wishes,  who  occupies  a  commodious  house,  on  a  large  farm,  in  an  agricul- 
tural distiict  of  high  repute,  and  possessing  sufficient  capital,  were  he  to 
make  the  experiment  by  enga^ng  a  competent  scientific  tutor,  and  teach- 
ing the  practical  department  himsel£  Such  a  combination  of  alluring  cir- 
cumstances could  not  fail  of  attracting  pupils  from  all  parts  of  the  country, 
who  were  really  desirous  of  learning  Agnculture  in  a  superior  manner. 

There  might  still  be  another,  though  less  attractive  and  efficacious,  mode 
of  accomplishing  a  similar  end.  Let  a  scientific  tutor,  afler  having  ac- 
quired a  competent  knowledge  of  practical  Agriculture,  procure  a  com- 
modious and  comfortable  house  in  any  village  in  the  vicinity  of  some  large 
farms,  in  a  fine  ag^cultural  district.  Let  him  receive  pupils  into  his 
house,  on  his  own  account,  in  such  numbers  and  at  such  fees  as  he  con- 
ceives would  remunerate  him  for  his  trouble  and  risk.  Every  thing  re- 
lating to  science  within  doors,  could  be  conducted  as  well  in  such  a  house 
as  in  any  farm-house ;  and  as  to  a  field  for  practice,  let  the  tutor  give  a 
douceur  to  each  of  the  large  farmers  in  his  neighborhood,  for  liberty  for 
himself  and  pupils  to  come  at  will  and  inspect  all  the  operations  of  the 
farms.  In  this  way  a  very  considerable  knowledge  of  farming  might  be 
imparted.  Having  every  article  of  consumption  to  purchase  at  market- 
price,  such  an  establishment  would  cost  more  to  maintain  than  that  on  a 
farm ;  but,  on  the  other  hand,  the  salary  of  the  tutor  would  in  this  case  be 
saved,  and  there  would  be  no  farmer  and  his  family  to  support.  To  assist 
in  defraying  the  extra  expenses  of  such  an  establishment,  let  the  tutor  per- 
mit, for  a  moderate  fee,  the  sons  of  those  farmera  whose  farms  he  has  lib- 
erty to  inspect,  and  of  those  who  live  at  a  distance,  to  attend  his  lectures 
and  readings  in  the  house,  and  his  prelections  in  the  fields.  A  pretty  ex- 
tensive knowledge  of  and  liking  for  the  science  of  Amculture  might  thus 
be  diffused  throughout  the  country,  among  a  class  of  young  farmers  who 
might  never  have  another  opportunity  of  acquiring  it,  because  they  would 
never  become  permanent  inmates  in  any  such  establishment. 

I  have  known  a  mode  of  learning  farminff  adopted  by  young  farmers  of 
limited  incomes,  fi'oni  remote  and  semi-cultivatea  parts  of  the  country,  of 
lodging  themselves  in  villages  in  cultivated  districts  adjacent  to  large 
farms,  occupied  by  eminent  farmers,  and  procuring  leave  from  them  to 
give  their  daily  personal  labor  and  superintendence  in  exchange  for  the 
privilege  of  seeing  and  participating  in  all  the  operations  of  the  fann. 

There  are  still  other  modes  than  those  described  above  of  learning 
&rming,  which  desen'e  attention,  and  require  remark.  Among  these  the 
only  one  in  this  country,  apart  fi-om  the  genei'al  practice  of  boarding  with 
practical  fai-mers,  is  the  Class  of  Agriculture  in  the  Univereity  of  Edin- 
ourgh.  This  chair  was  endowed  in  1790  by  Sir  William  Pulteney,  with  a 
small  salary,  and  placed  under  the  joint  patronage  of  the  Judges  of  the 
Court  of  Session,  the  Senatus  Academicus  of  the  University  of  Edin- 
burgh, and  the  Town  Council  of  the  City  of  Edinburgh.  The  first  pro- 
fessor elected  by  the  patrons  to  this  chair  in  1791,  was  the  late  Dr.  Cov- 
entry, whose  name,  in  connection  with  the  Agriculture  of  the  country, 
stood  prominent  at  one  time.  He  occupied  the  chair  until  his  death  m 
1831.  His  prelections,  at  the  earlier  period  of  his  career  as  a  professor, 
were  successful,  when  his  class  numbered  upward  of  seventy  students. 
When  I  attended  it,  the  number  of  students  was  upward  of  forty.  Dr. 
Coventry  was  a  pleasing  lecturer,  abounding  in  anecdote,  keeping  his 
hearers  always  in  good  humor,  courting  interrogation,  and  pei-sonally 
showing  gi^at  kindness  to  every  student     At  the  latter  period  of  bia  in- 
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cumbency,  the  class  dwindled  away,  and  for  some  years  before  his  death 
oe  delivered  a  course  of  lectures  only  every  two  years,  ^e  delivered,  I 
anderstand,  thirty-four  courses  in  forty  years. 

The  present  Professor  Low  succeeded  Dr.  Coventry.  Since  his  installa^ 
tion  into  the  chair,  he  has  rekindled  the  dying  embers  of  the  agricultural 
class,  by  delivering  an  annual  course  of  lectures  suited  to  the  improved 
state  of  British  Agriculture,  and  by  forming  a  museum  of  models  of  agri- 
cultural implements,  and  portraits  of  live-stork  illustrative  of  his  lectures, 
of  the  most  extensive  and  valuable  description.  In  Dr.  Coventry's  time 
there  was  no  museum  deserving  the  name,  and  seeing  this,  Professor  Low 
had  no  doubt  been  impressed  with  the  important  truth,  that  without  mod- 
els of  the  most  approved  implements,  and  portraits  of  the  domesticated 
animals,  serving  to  illustrate  the  principal  operations  and  breeds  of  animals 
to  be  seen  on  the  best  cultivated  farms,  and  pastoral  districts,  a  mere 
course  of  lectures  would  prove  nugatory.  This  museum  is  attached  to  the 
University,  and  to  show  tne  zeal  and  industiy  by  which  the  present  Pro- 
fessor has  been  actuated  in  its  formation,  the  objects  in  it  must  be  worth 
more  than  c£2,000.  The  funds  which  obtained  those  objects  were  derived 
from  the  revenues  under  the  management  of  the  Board  of  Trustees  for 
the  encouragement  of  Arts  and  Manufactures  in  Scotland.  This  Board 
was  instituted  by  the  15th  Article  of  the  Treaty  of  Union  between  Scot- 
land and  England.  Besides  forming  the  museum.  Professor  Low  has, 
during  his  yet  short  incumbency  in  the  chair,  already  contributed  much 
important  matter  to  the  agricultural  literature  of  the  country,  by  the  pub- 
lication of  his  Elements  of  Practical  Agriculture,  which  contain  almost 
the  entire  substance  of  his  lectures,  and  the  series  of  colored  portraits  of 
animals  taken  from  the  pictures  in  the  museum,  now  coming  out  periodie- 
ally  in  numbers. 

There  has  lately  been  appointed  a  lecturer  on  As^riculture  in  Marischal 
College,  Aberdeen,  at  a  salary  of  ^640  a  year.  Being  but  an  experiment, 
the  appointment,  I  believe,  has  only  been  made  for  three  years. 

There  is  no  public  institution  in  England  for  teaching  Agriculture.*— 
Some  stir  is  making  in  the  establishment  of  an  Agricultural  College  in 
Kent,  the  prospectus  of  which  I  have  seen ;  and,  some  time  ago,  I  saw  a 
statement  which  said  that  provision  exists  for  the  endowment  of  a  chair 
of  Agriculture  in  one  of  the  Colleges  of  Oxford. 

An  agricultural  seminary  has  existed  at  Templeraoyle,  in  the  county  of 
Londonderry,  Ireland,  for  some  years.  It  originated  with  the  members 
of  the  North-west  of  Ireland  Farming  Society,  and  the  first  intention  was 
to  form  it  on  such  a  scale  as  to  teach  children  of  the  higher  orders  every 
science  and  accomplishment,  while  those  of  the  lower  orders,  the  sons  of 
farmers  and  tradesmen,  were  to  be  taught  Agriculture.  But  the  latter 
arrangement  only  has  been  found  to  be  practicable.  In  a  statement  circu- 
lated bv  a  member  of  the  committee,  I  find  that  "  the  formation  of  this 
establishment  has  caused  its  founders  an  expenditure  of  above  t£4,000— 
of  which  about  <£3,000  were  raised  at  its  commencement  by  shares  of  o625 
each,  taken  by  the  noblemen,  gentlemen,  and  members  of  the  North-west 
Society.  The  Grocers'  Company  of  London,  on  whose  estate  it  is  situated, 
have  been  most  liberal  in  their  assistance,  and  have  earned  a  just  reward 
in  the  improvement  of  their  property,  by  the  valuable  example  the  farm 
of  Templemoyle  presents  to  tneir  tenantry. 

**  In  sending  a  pupil  to  Templemoyle,  it  is  necessary  to  have  a  nomina- 


{*  Ibe  ooe  at  Cireneeflter,  mentioned  by  Mr.  Colman,  ifl  probably  now  in  operatkMi. 
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tmi.froiQ  oiju)  of  the  Bhareholders,  or  from  a  aubscriber  of  <£2  annuaHy^^^ 
!f  he  annual  payment  for  pupils  is  ^10  a  year,  and  far  this  triflmg  sujb 
diey  are  found  in  board,  lodging,  and  washing,  and  are  educated  so  as  ta 
fit  ihem  for  land-stewards,  directing  agents,  practical  farmers,  schoolmas- 
tpTBt  and  clerks.  From  fifteen  to  seventeen  is  the  age  best  suited  to  eo- 
tpu^ce  at  Templemoyle,  as  three  years  are  quite  sufficient  to  qualify  a  sta- 
4ent  possessea  of  ordinary  talents,  and  a  knowledge  of  the  rudiments  of 
reading  and  writing,  to  occupy  any  of  the  above  situations. 

f  Upward  of  two  hundred  young  men,  natives  of  sixteen  different  coun- 
ties in  Ireland,  have  passed  or  remain  in  the  school.  Of  these,  between 
iprty  and  fifty  have  been  placed  in  different  situations,  such  as  land-stew- 
%r^,  agents,  schoolmasters,  and  clerks,  or  employed  on  the  Ordnance  Sur- 
rey. Nearly  one  hundred  are  now  conducting  their  own  or  their  fathers' 
Qurms,  in  a  manner  very  superior  to  that  of  the  olden  time* 

f'  The  school  and  farm  ot  Templemoyle  are  situated  about  six  miles  from 
Londonderry — about  a  mile  distant  from  the  mailcoach-road  leading  from 
Londonderry  to  Newtonlimavady.  The  house,  placed  on  an  eminence, 
Qommands  an  extensive  and  beautiful  view  over  a  rich  and  highly  cultivate^ 
country,  terminated  by  Lough  Foyle.  The  base  of  the  hill  is  occupied  by 
a  kitchen  and  ornamental  garden,  cultivated  by  the  youths  of  the  establish- 
ment, under  an  experienced  gardener.  The  house  and  farm-offices  behind 
contain  spacious,  lofty,  and  well  ventilated  schoolrooms ;  refectory ;  dormi- 
tpries ;  apartments  for  the  masters,  matron,  servants,  &c.  Each  pupil  oc- 
cupies a  separate  bed ;  the  house  can  accommodate  seventy-six,  and  the 
munber  of  pupils  is  sixty.    They  receive  an  excellent  education  in  readings 

4*  It  may  be  of  practical  wrvice  in  the  United  States  to  give  here  the  gpeneral  regulations  of  the 
"  Larne"  School,  of  which  Mr.  Colmaw  seems  to  think  so  favorably.  He  soys  Uiey  were  givco 
W.bim  in  printed  form  by  the  intelligent  principal.  Ed.  Farm,  Lib. 

*'  1.  As  the  great  object  is  to  make  the  boys  practical  fiirmers,  one-half  of  them  will  be  at  all 
times  on  the  farm,  where  they  will  be  employed  in  manual  labor,  and  receive  from  the  head 
&rmer  snch  instructions,  reasons,  and  explanations,  as  will  render  the  mode  of  proceeding,  in  all 
the  varioos  operations  performed  on  the  Tarm,  sufflciently  intelligible  to  them.  Every  pupil  is  to 
be  made  a  plowman,  and  taaght,  not  only  how  to  use,  but  how  to  settle  the  plow-irons  for  every 
■oil  and  work,  and  to  be  instructed  and  made  acquainted  with  the  purpose  and  practical  manage- 
Bent  of  every  other  implement  generally  used.  And  all  are  to  be  kept  closely  to  their  work, 
either  by  the  head  farmer  or  his  assistant,  or,  in  their  anavoidable  absence,  by  the  monitor  placed 
in  chartre  of  them. 

**  S.  Their  attention  is  to  be  drawn  to  stock  of  all  kinds,  and  to  the  particular  points  which  de- 
apte  them  to  be  good,  bad,  indifferent,  hardy,  delicate,  good  feeders,  good  milkers,  &c. 

"  3.  At  the  proper  season  of  the  year,  the  attention  of  the  boys  is  to  be  directed  to  the  making 
and  repairing  of  fences,  that  they  may  know  both  how  to  make  a  new  one,  and,  what  is  of  great 
advantage,  how  to  repair  and  make  permanent  those  of  many  years'  standing.! 

"  4.  The  head  farmer  will  deliver  evening  lectures  to  the  pupils  on  the  theory  and  practice  of 
Agriculture,  explaining  his  rcawns  for  adopting  any  crop,  or  any  particular  rotation  of  crops,  as 
well  as  the  mo«t  suitable  soil  and  tlie  mont  approved  modes  of  cnltivating  for  each ;  the  proper 
management  and  treatment  of  working,  feeding,  and  dairy  stock;  the  mo8t  approved  breeds^  ttnA 
their  adaptation  to  difTert'tit  roils.  He  will  point  out  tlie  best  method  of  reclaiming,  draining,  and 
Improving  land ;  and  will  direct  attention  to  the  most  recent  inventions  in  agricultural  implements^ 
detailing  the  respective  merits  of  each. 

"  5.  After  the  boys  have  been  taught  to  look  at  stock  on  a  farm  with  a  farmer's  eye,  the  oonunit* 
tee  propose  that  they  should  in  rotation  attend  the  head  farmer  to  faira  and  markets,  in  order  to 
learn  how  to  bny  and  sell  stock.  At  the  same  time,  the  committee  expect  the  head  farmer  wiH 
IQMke  his  visits  to  faira  as  few  ss  possible,  as  his  attention  to  the  pupils  of  the  establishment  is  al- 
ways required,  and  he  should  therefore  be  as  seldom  as  possible  absent  from  Templemoyle. 

"  An  annual  examination  of  the  school  is  held  before  the  committee  and  subscribers,  and  con- 
daotiMl  by  ezaminem  totslly  independent  of  the  school  The  examination  is  attended  by  the  lead* 
iuf  gentlemen  in  Uie  neigliborhood,  and  many  of  these  take  a  part  in  the  examination,  by  either 
iSking  or  suggesting  questions — a  practice  which  is  deserving  of  recommendation,  as  adapted  to 
give  additional  value  and  dignity  to  the  examination. 

**  Such  1^  sqme  of  the  principal  regulations  of  the  school,  which  I  have  oopied,  thai  ^  nan- 
agement  might  be  fully  nnderstood."'] 

t  llils.  ef  coarse,  applies  prineifMlly  to  live  fencep,  or  hedg««.  It  could  at  present  have  little  pertQiSMy 
to  the  United  States,  where  certainly  there  is  very  litdo  mystery  in  making  the  Ibaoes^  and  aswtta  Mm 

aijUnikiit  in  im]/iM  them  in  repair. 
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vrMug,  aritlunetic,  book-keeping,  mathemadcs,  land-survejing,  aad  geog^ 
mfhj.  This  department  is  managed  by  an  excellent  head-master,  and  a^ 
ffiBtant-Tnaster,  both  resident  in  the  house.  The  pupils  are  so  classed  that 
one-half  are  receiving  their  education  in  the  house,  while  the  remainder 
are  engaged  in  the  cultivation  of  a  farm  of  1 65  Scotch  acres,  in  the  man- 
agement of  which  they  are  dii'ectcd  by  the  head-farmer,  an  experienced 
and  clever  man,  a  native  of  Scotland,  who  has  a  skillful  plowman  under 
him.  The  pupils  who  are  employed  one  part  of  the  day  on  the  farm  are 
replaced  by  those  in  the  school,  so  that  the  education  always  advances  in 
and  out  of  doors  pari  pcuau"^ 

In  enumerating  the  means  of  obtaining  agricultural  knowledge  in  this 
country,  I  cannot  omit  mentioning  those  coassistant  institutions,  the  Voter- 
inary  CoUefl^es.  Their  great  object  is  to  form  a  school  of  veterinary  sci- 
ence, in  which  the  anatomical  structure  of  quadrupeds  of  all  kinds— Worses, 
cattle,  sheep,  dogs,  &c. — the  diseases  to  which  they  are  sul  ject,  and  the 
remedies  proper  to  be  applied  for  their  removal,  might  be  investigated  and 
regularly  taught ;  in  order  that,  by  this  means,  enlightened  practitioners 
of  liberal  education,  whose  sole  study  has  been  devoted  to  the  veterinary 
art  in  all  its  branches,  may  be  gradually  dispersed  over  all  the  kingdom. 
The  Veterinary  College  of  London  was  instituted  in  1791,  according  to 
the  plan  of  Mr.  Sain  Bel,  who  was  appointed  the  first  professor.  Parlia- 
mentary grants  have  been  afforded  at  times  to  aid  this  institution,  when  ita 
finances  rendered  such  a  supply  essential.  It  is  supported  by  subscription. 
Every  subscriber  of  the  sum  of  <£21  is  a  member  of  the  society  for  life.-— 
Subscribers  of  two  guineas  annually  are  members  for  one  year,  and  are 
equally  entitled  to  ue  benefits  of  the  institution.  A  subsciiber  has  the 
privilege  of  having  his  horses  admitted  into  the  infirmary,  to  be  treated, 
under  all  circumstances  of  disease,  at  3s.  6d.  per  night,  including  keep, 
medicines,  or  operations  of  whatever  nature  that  may  be  necessary ;  like- 
wise of  bringing  his  horses  to  the  college  for  the  advice  of  the  professor 
gratisy  in  cases  where  he  may  prefer  the  treatment  of  them  at  home.t— 
Until  last  year,  care  was  chiefly  bestowed  in  this  institution  on  the  horse, 
when  the  Royal  Agricultural  Society  of  England,  deeming  it  as  important 
for  the  promotion  of  Agriculture  to  attend  to  the  diseases  of  the  other  ani- 
mals reared  on  farms  as  well  as  the  hot^se,  voted  d£300  a  year  out  of  their 
funds  for  that  purpose. 

The  Veterinary  College  of  Edinburgh  had  it8  origin  in  the  personal  ex- 
ertions of  its  present  professor,  Mr.  William  Dick,  in  1818,  who,  afler  five 
years  of  unrequited  labor,  fortunately  for  himself  and  the  pri>2ri*ess  of  the 
veterinary  science  in  Scotland,  obtained  the  patronage  of  the  Highland  and 
Agricultural  Society  of  Scotland,  who  have  afforded  him  a  small  salary 
since  1823.  Since  then  the  success  of  his  exertions  has  been  extraordi- 
nary— ^not  fewer  than  from  seventy  to  one  hundred  pupils  attending  the 
college  every  session,  of  whom  about  twenty  every  year,  after  at  least  two 
years'  study  of  practical  anatomy  and  medicine,  become  candidates  for  the 
diploma  of  veterinary  surgeon.  Their  qualifications  are  judged  of  afler  an 
examination  by  the  most  eminent  medical  practitioners  in  Edinburgh.— 
The  students  enjoy  free  admission  to  the  lectures  on  human  anatomy  and 
physiology  in  Queen's  College,  by  the  liberality  of  its  professors.  Through 
the  influence  of  the  Highland  Society,  permission  has  been  obtained  lor 
the  graduates  to  enter  as  veterinary  surgeons  into  her  Majesty's  cavalry 
regiments,  as  well  as  those  of  the  Honorable  East  India  Company. 

In  recommending  farmers  to  attend  lectures  on  veterinary  science,  it 

■I  ■     ■ » 

*  Iiiah  Fanner's  Magazine,  Na  51. 
t  Baudea  of  Engtond  aad  Wale%  toL  x.  Pact  IV.  p.  181, 
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must  not  be  imagined  that  I  wish  them  to  become  veterinary  BurgeooB^— 
Let  every  class  of  people  adhere  to  their  own  profession.  But  there  is  no 
doubt  that  a  knowledge  of  veterinary  science  is  of  great  use  to  the  farmer, 
not  in  enabling  him  to  administer  to  the  diseased  necessities  of  his  live- 
stock— for  that  requii*es  more  professional  skill  and  experience  than  any 
farmer  can  attain  to,  and  is  the  proper  province  of  the  regularly  bred  ve- 
terinary surgeon — ^but  to  enable  him  readily  to  detect  a  disease  by  its 
symptoms,  in  order  to  apply  immediate  checks  to  its  progress  until  he  can 
communicate  with  and  inform  the  veterinary  surgeon  of  the  nature  of  the 
complaint,  whereby  he  may  bring  with  him  materials  for  treating  it  cor- 
rectly on  his  arrival.  The  death  of  a  single  animal  may  be  a  serious  loss 
to  the  farmer ;  and  if,  by  his  knowledge  of  the  jfrinciples  of  the  veterinary 
art,  he  can  stay  the  progress  of  any  disease,  he  may  not  only  avert  the 
loss,  but  prevent  his  animal  being  much  affected  by  disease.  Disease,  even 
when  not  fatal  to  animals,  leaves  injurious  effects  on  their  constitutions  for 
•    a  long  time. 

With  regard  to  attending  lectures  on  Agriculture,  I  should  say,  from 
my  own  experience,  that  more  benefit  will  be  derived  from  attending  them 
after  having  acquired  a  practical  knowledge  of  husbandry  than  before ; 
because  many  of  the  details  of  farming  cannot  be  comprehended,  unless 
the  descriptions  of  them  are  given  where  the  operations  themselves  can  be 
referred  to. 

Abroad  are  several  institutions  for  the  instruction  of  young  men  in  Agri- 
culture, among  which  is  the  far-famed  establishment  of  Hofwyl,  in  the  can- 
ton of  Berne,  in  Switzerland,  belonging  to  M.  de  Fellenberg.*  This  estab- 
lishment is  not  intended  so  much  for  a  school  of  Agriculture,  as  that  of 
education  and  moral  discipline.  All  the  pupils  are  obliged  to  remain  nine 
years,  at  least  until  they  attain  the  age  of  twenty-one — during  which  time 
they  undergo  a  strict  moral  discipline,  such  as  the  inculcation  of  habits  of 
industry,  frugality,  veracity,  docility,  and  mutual  kindness,  by  means  of 
good  ex^mp'e  rather  than  precepts,  and  chiefly  by  the  absence  of  all  bad 
example.  The  pupils  are  dividecl  into  the  higher  and  lower  orders,  among 
the  former  of  whom  may  be  found  members  of  the  richest  families  in  Ger- 
many, Russia,  and  Italy.  For  these  the  course  of  study  is  divided  into 
three  periods  of  three  years  each.  In  the  first,  they  study  Greek,  Grecian 
history,  and  the  knowledge  of  animals,  plants,  and  minerals ;  in  the  second, 
Latin,  Roman  history,  nnd  the  geography  of  the  Roman  world;  and,  in  the 
third,  modem  languages  and  literature,  modem  history  to  the  last  century, 
geography,  the  physical  sciences,  and  chemistry.  During  the  whole  nine 
years  they  apply  the 'n  elves  to  mathematics,  drawing,  music,  and  gymnas- 
tic exercises.  The  pupils  of  the  canton  of  Berne  only  pay  M.  de  Fellen- 
berg  45  louis  each,  and  do  not  cost  their  parents  above  100  louis  or  120 
.  louis  a  year.  Strangez-s  pay  him  125  louis,  including  board,  clothing,  wash- 
ing, and  masters. 

The  pupils  of  the  lower  orders  are  divided  into  three  classes  according 
to  their  age  and  strenoth.  The  first  get  a  lesson  of  half  an  hour  in  the 
morning,  then  breakfast,  and  afterward  go  to  the  farm  to  work.  They 
return  at  noon.  Dinner  takes  them  half  an  hour,  and  after  another  lesson 
of  one  hour,  they  go  again  to  work  on  the  farm  until  six  in  the  evening. 
This  is  their  summer  occupation ;  and  in  winter  they  plait  straw  for 
chairs,  make  baskets,  saw  logs  and  split  them,  thresh  and  winnow  com, 
grind  colors,  knit  stockings  ;    for  all  of  which  different  sorts  of  labor  an 

[*  For  a  vdoable  notice  of  this  inititmion,  lee  the  Report  of  FrofeaBor  Bachx,  on  hia  ratnra 
fiom  £arope->havih9  been  aent  by  the  Gurard  College,  on  a  toar  of  observation,  and  to  parchaae 
a  libranr  (ire  believe)  for  that  inatitatkni.  \Ed,  Farm.  UK 
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adequate  salary  is  credited  to  each  boy's  class  until  they  are  ready  to 
leave  the  establishment.  Such  as  have  a  turn  for  any  of  the  trades  in  de* 
mand  at  Hofwyl,  wheelwright,  carpenter,  smith,  tailor  or  shoemaker^  are 
allowed  to  apply  to  them.  Thus  the  labor  of  tlie  field,  their  yarious  sports^ 
their  lessons,  their  choral  songs,  and  necessary  rest,  fill  the  whole  circle 
of  the  twenty-four  hours ;  and  judging  from  their  open,  cheerful,  contented 
countenances,  nothing  seems  wanting  to  theu*  happiness. 

It  is  admitted  that,  on  leaving  the  establishment,  the  pupils  of  the  higher 
classes  are  eminently  moral  and  amiable  in  their  deportment,  that  they 
are  very  intelligent,  and  that  their  ideas  have  a  wide  range ;  and  though 
they  may  not  be  so  advanced  in  i^cience  as  some  young  men  brought  up 
elsewhere,  they  are  as  much  so  as  becomes  liberal-minded  gentlemen, 
though  not  profess ora.  The  pupils  of  the  lower  classes  leave  at  the  age 
of  twenty-one,  understanding  Agriculture  better  than  any  peasants  ever 
did  before,  besides  being  practically  acquainted  with  a  trade,  and  with  a 
share  of  learning  quite  unprecedented  among  the  same  class  of  people  ; 
and  yet  as  hard-working  and  abstemious  as  any  of  them,  and  with  the 
best  moral  habits  and  principles.  It  seems  impossible  to  desire  or  ima- 
gine a  better  condition  of  peasantry. 

As  all  the  instruction  at  this  establishment  is  conveyed  orally,  a  great 
many  teachers  are  required  in  proportion  to  the  number  of  the  pupils.  In 
1819,  there  were  thirty  professors  for  eighty  pupils.  This  entails  a  con* 
siderable  expense  upon  M.  de  Fellenberg,  who  besides  extends  the  erec- 
tion of  buildings  as  he  finds  them  necessary.  He  is,  however,  upon  the 
whole,  no  loser  by  the  speculation.  Each  pupil  of  the  lower  ordera  costs 
him  oC56  a  year  to  maintain  and  educate,  which  is  J£3  8s.  a  year  beyond 
the  value  of  his  work,  and  yet  the  investment  is  a  profitable  one,  yielding 
something  more  than  84  per  cent,  interest,  net  of  all  charges.  *'  The  farm 
is  undoubtedly  benefited  by  the  institution,  which  affords  a  ready  market 
for  its  produce,  and  perhaps  by  the  low  price  at  which  the  labor  of  the 
boys  is  charged.  But  the  farm,  on  the  other  hand,  affords  regular  em 
ployment  to-  the  boys,  and  also  enables  M.  de  Fellenberg  to  receive  hit 
richer  pupils  at  a  lower  price  than  he  could  otherwise  do.  Hofwyl,  is 
short,  is  a  great  whole,  where  one  hundred  and  twenty  or  one  hundreo 
and  thirty  pupils,  more  than  fifly  masters  and  professors,  as  many  servants, 
and  a  number  of  day -laborers,  six  or  eight  families  of  artificers  and  trades- 
men, altogether  about  three  hundred  persons,  find  a  plentiful,  and  in  many 
respects  a  luxurious  subsistence,  exclusive  of  education,  out  of  a  produce 
of  one  hundred  and  seventy*  acres ;  and  a  money  income  of  «£6,000  oi 
<£7,000,  reduced  more  than  half  by  salaries,  affords  a  very  considerabU 
surplus  to  lay  out  in  additional  buildings."!  It  seems  that,  since  1807. 
two  convents,  one  in  the  canton  of  Fribourg,  and  the  other  in  that  ol 
Thurgovie,  have  formed  establishments  analogous  to  those  of  M.  de  Fel* 
lenberg.J 

The  celebrated  Gei*man  institution  for  teaching  Agiicultui'e  is  at 
Moeglin,  near  Frankfort  on  the  Oder.  It  is  under  the  direction  of  M.  Von 
Tha^r.  Thei-e  are  three  professors  besides  himself — one  for  mathematics, 
chemistry,  and  geology  ;  one  for  veterinary  knowledge  ;  and  a  third  for 
botany  and  the  use  of  the  diflerent  vegetable  productions  in  the  materia 
medica,  as  well  as  for  entomology.  Besides  these,  an  experienced  agri- 
culturist is  engaged,  whose  office  it  is  to  point  out  to  the  pupils  the  mode 


*  IMS  is  the  iramber  of  acres  fai  the  form  u  stated  In  the  Edinbunh  Rariaw  fat  October*  Ulfi;  tal  • 
eonresuondenc  in  Huirs  Philanthropic  Repertory  for  1832,  makes  it  850  acres, 
t  Edttibnri^  fieriew,  No.  64. 
ttbtk  Manuel  dn  Voyageiir  ea  SnitBe, tome IL 
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of  ipplying  the  Bciences  to  the  practical  business  of  Husbandry.  Such  ^ 
person  would  be  difficult  to  be  found  in  this  country.  The  course  com- 
mences in  September^  the  best  season,  in  my  opinion,  for  commencing  th^ 
learning  of  Agriculture.  During  the  winter  months  the  time  is  occupied 
in  mathematics,  and  in  the  summer  the  geometrical  knowledge  is  practi- 
cally applied  to  the  measurement  of  land,  timber,  buildings,  and  other  ob- 
jects. The  first  principles  of  chemistry  are  unfolded.  Much  attention  is 
paid  to  the  analyzation  of  soils.  There  is  a  large  botanic  garden,  with  8 
museum  containing  models  of  implements  of  husbandry.  The  various 
implements  used  on  the  fann  are  all  made  by  smiths,  wheelwrights  ond 
carpentera  residing  round  the  institution  ;  the  workshops  are  open  to  the 
pupils,  and  they  are  encouraged  by  attentive  inspection  to  become  masters 
C'f  the  moi'e  minute  branches  of  the  economv  of  an  estate. 

As  the  sum  paid  by  each  pupil,  who  are  from  twenty  to  twenty-four 
years  of  age,  is  400  rix-dollars  annually  (equal  to  about  «£60  sterling,  if 
the  rix-dollar  is  of  Prussian  cunency),  and  besides  which  they  pro\ide 
their  own  beds  and  breakfasts,  none  but  youths  of  good  fortune  can  attend 
at  Moeglin.  Each  has  a  separate  apartment.  They  are  very  well-behaved 
young  men,  and  their  conduct  to  each  other,  and  to  the  professors,  is  po- 
Ute  even  to  punctilio. 

The  estate  of  Moeglin  consists  of  twelve  hundred  English  acres.  About 
thirty  years  ago  it  was  given  in  charge  by  the  King  of  Fmssia  to  M.  Von 
TTiaer,  who  at  that  time  was  residing  as  a  physician  at  Celle,  near  Lune- 
burg,  in  Hanover,  with  the  view  of  diffusing  agricultural  knowledge  in 
Piossia,  which  it  was  known  M,  Von  Thaer  possessed  in  an  eminent  de- 
gr^je,  as  evinced  by  the  translations  of  numerous  agricultural  works  from 
tio  English  and  French,  by  his  management  in  setting  an  example  to  the 
other  great  landed  proprietors,  and  stimulating  them  to  adopt  similar  im- 
provements. His  Majesty  also  wished  him  to  conduct  a  seminary,  in 
which  the  knowledge  of  the  sciences  might  be  applied  to  Husbandry,  for 
tho  instruction  of  tlie  young  men  of  the  first  families.*  When  M.  Von 
TLaer  undertook  the  management  of  this  estate,  its  itjntal  was  only  2,000 
rix-dollars  a  year  (oC300),  and  twenty  years  ago  the  rental  had  increased 
to  12,000  rix-dollars  (c£l,800).  This  increased  value,  besides  the  build- 
ings erected,  has  arisen  from  the  large  flocks  of  sheep  which  in  summer 
are  folded  on  the  land,  and  in  winter  make  abundant  manure  in  houses 
consti  acted  for  their  lodging. 

Thtse  particulars  are  taken  from  Mr.  Jacob's  travels,  who  visited  M6e- 
glin  in  1819,  and  who,  in  considering  of  the  utility  of  such  an  institution  in 
this  country,  makes  these  remarks  on  the  personal  accomplishments  of 
M.  Von  Tha(jr.  **We  have  already  carried  the  division  of  labor  into  our 
Agriculture,  not  certainly  so  far  as  it  is  capable  of  being  can-ied,  but  much 
farther  than  is  done  in  any  other  country.  We  have  some  of  the  best 
sheep  fanners ;  of  the  Iwst  cattle  and  horse  breeders;  of  the  best  hay, 
turnip,  potato,  and  com  farmcra  in  the  world ;  but  we  have  perhaps  no 
one  individual  that  unites  in  his  own  person  so  much  knowledge  of  chem- 
istry, of  botany,  of  mathematics,  of  comparative  anatomy,  and  of  the  ap- 
plication of  these  various  sciences  to  all  the  practical  purposes  of  Agri- 
culture as  Von  Tha^r  does ;  nor  is  the  want  felt,  because  we  have  num- 
bers of  individuals  who,  by  applying  to  each  branch  separately,  have 


[*  For  bis  biography  and  a  general  account  of  his  writings*  and  the  whole  of  bis  great  yr&fk 

cm  "Th*  PaiirciPLts  of  Aoriculturk/*  see  the  Farmebs'  Libiurt,  comtuencfilgrwith  l^wA- 

ber  3,  Vol.  I.     The  whole  has  been  published,  and  may  be  bad.  bound  by  itseU|  aad  onght 

doubtedly  to  be  a  standard  book  in  every  school  in  the  Uiiitbd  Siateii  Ed*  Fmrwlr.  Li§i 
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iwohed  a  higlit  of  knowledge  far  beyond  what  any  man  can  attain  wlio 
^'vides  hia  attention  between  seTeral  ol^ects.  In  chemistry  we  have  now 
most  decidedly  the  lead.  In  all  of  botany  that  is  not  mere  nomenclature, 
it  is  the  same.  In  mechanics  we  have  no  equals.  There  are  thus  abun* 
dant  resources,  from  which  practical  lessons  may  be  drawn,  and  be  drawn 
to  the  greatest  advantage ;  and  that  advantage  has  excited,  and  will  con- 
tinue to  excite,  many  individuals  to  draw  their  practical  lessons  for  each 
S articular  branch  of  Agriculture,  from  that  particular  science  on  which  it 
epends ;  and  thus  the  whole  nation  will  become  more  benefited  by  such 
divisions  and  subdivisions  of  knowledge,  than  by  a  slight  tincture  of  all 
the  sciences  united  in  tho  possession  of  some  individuals/'* 

France  also  possesses  institutions  for  the  teaching  of  Agriculture.  The 
first  was  that  model  faim  at  Roville,  near  Nancy,  founded  by  M.  Mathieu 
de  Dombasle.t  Though  it  is  acknowledged  that  this  farm  has  done  ser- 
vice to  the  Agricultui*e  of  France,  its  situation  being  so  far  removed  fi*om 
the  centre  of  that  countiy,  its  influence  does  not  extend  with  sufficient 
rapidity.  Its  limited  capital  does  not  permit  the  addition  of  schools,  which 
are  considered  necessary  for  the  instiniction  of  young  proprietors  who 
wish  to  manage  their  own  properties  with  advantage,  and  of^ agents  capa- 
ble of  following  faithfully  the  rules  of  good  Husbandry. 

To  obviate  the  disadvantas^es  apparent  in  the  institution  of  Roville,  "  a 
number  of  men  distinguished  for  tlieir  leai-ning  and  zeal  for  the  prosperity 
of  France,  and  convinced  of  the  utility  of  the  project,  used  means  to  form 
an  association  of  the  nature  of  a  joint-stock  company,  with  500  shares  of 
1,200  francs  each,  forming  a  caoital  of  600,000  francs  (.€25,000).  The 
first  half  of  this  sum  was  devoted  to  the  advancement  of  superior  culture, 
and  the  second  half  to  the  establishment  of  two  schools,  one  for  pupils 
who,  having  received  a  good  education,  wish  to  learn  the  theory  and  the 
application  of  Agriculture,  and  of  the  various  arts  to  which  it  is  applica- 
ble ;  and  the  other  for  children  without  foitune,  destined  to  become  la- 
borers, instructed  as  good  plowmen,  gardeneiv,  and  shepherds,  worthy  of 
confidence  being  placed  in  them.**t  This  society  began  its  labors  in  1826 
by  purchasing  the  domain  of  Grignon,  near  Versailles,  in  the  valley  of 
Gaily,  in  the  commune  of  Thiverval,  and  appointing  M.  Bella,  a  military 
officer  who  had  gained  much  agricultural  information  from  M.  Von  Thaf»r 
during  two  yeara*  sojourn  with  his  corps  at  Celle.  M.  Bella  traveled 
through  France,  in  the  summer  of  1826,  to  ascertain  tho  various  modes  of 
culture  followed  in  the  different  communes.  Grignon  was  bought  in  the 
name  of  the  king,  Charles  X.  who  attached  it  to  his  domain,  and  gave  the 
society  the  title  of  the  Royal  Agi-icultnral  Society  for  a  period  of  forty 
years.  The  statutes  of  the  society  were  approved  of  by  royal  ordinance 
on  the  23d  May,  1827,  and  a  council  of  administration  was  named  from 
the  list  of  shareholdei*s,  consisting  of  a  president,  two  vice-prCisidents,  a 
secretary,  a  treasurer,  and  direct ow. 

The  domain,  which  occupies  the  bottom  and  the  two  sides  of  the  valley, 
in  length  2,2)4  metres  (a  metre  being  equal  to  3  feet  and  1 1^  lines),  is 
divided  into  two  principal  parts  ;  the  one  is  compos(jd  of  a  park  of  290 
hectares  (387  acres),  inclosed  with  a  stone  wall,  containing  the  mansion- 
house  and  its  dependencies,  the  piece  of  water,  tho  trees,  the  gardens, 
and  the  land  appropriated  to  the  farm ;  the  other,  called  the  outer  farm, 
is  compoeed  of  176  hectaies  (234  acres),  of  uninclosed  land,  to  the  south 
of  the  park. 

*  JacobPt  Trvrela  in  Germany.  Ac  pp  1^3-188. 

t  Aamie»  de  RoriUe. 

I  BeapottOeBenl  sar  1ft  fernM  de  Grignon,  Jala,  iSR,  &  3* 
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With  regard  to  the  nature  of  the  schools  at  Grignon,  this  account  has 
been  published :  **  The  council  of  administration  being  occupied  in  the 
organization  of  regular  schools,  has  judged  that  it  would  be  convenient 
and  useful  to  open,  in  1829,  a  school  for  work-people,  into  which  to  admit 
boys  of  from  twelve  to  sixteen  years  of  age,  to  teach  them  reading, 
writing,  aiithmetic,  and  the  primary  elements  of  the  practice  of  geometry. 
The  classes  to  meet  two  hours  every  day  in  summer,  and  four  hours  in 
winter,  the  rest  of  the  time  to  be  employed  in  manual  work.  The  fee  to 
be  300  francs  the  first  year,  200  francs  the  second,  and  100  francs  the 
third.  After  three  yeai's  of  tuition  the  fee  to  cease,  when  an  account  is  to 
be  opened  to  ascertain  the  value  of  their  work  against  the  cost  of  their 
maintenance,  and  the  balance  to  go  to  form  a  sum  for  them  when  they 
ultimately  leave  the  institution." 

"  Meanwhile,  as  the  director  has  received  several  applications  for  the 
admission  of  young  men,  who,  having  received  a  good  education,  are  de- 
sirous of  being  instructed  in  Agiiculture,  the  council  has  authorized  the 
conditional  admission  of  six  pupils.  But  as  there  ai'e  yet  no  professors, 
the  pupils  who  are  at  present  at  Grignon  can  only  actually  receive  a  part 
of  the  instruction  which  it  is  intended  to  be  given.  They  every  day  re- 
ceive lessons  fi'om  the  director  on  the  theoiy  of  Agriculture,  besides  les- 
sons on  the  veterinaiy  ait,  and  the  elements  of  botany,  from  the  pait  ot 
the  veterinaiy  school  attached  to  the  establishment ;  also  lessons  of  the 
art  of  managing  trees  and  making  plantations,  given  by  a  forester  of  the 
crown  forests,  and  some  notions  of  gardening  by  the  gardener.  During 
the  rest  of  the  time,  they  follow  the  agiicultural  labors  and  other  opera- 
tions of  the  establishment.  They  pay  100  fi*ancs  a  month,  including  bed, 
board,  and  washing. 

"  Several  proprietors  who  occupy  farms,  having  expressed  a  desire  to 
see  young  fai'm-ser\'ants  taught  the  use  of  superior  implements,  and  the 
regular  seiTice  on  a  farm,  the  director  has  admitted  a  tew,  lessening  the 
fee  to  the  payment  of  board  and  lodging.  There  are  two  just  now.  To 
such  are  given  the  name  of '  farm  pupils.'  "• 

The  course  of  education  proposed  to  be  adopted  at  Grignon,  is  divided 
into  theoretical  and  practical.  The  course  to  continue  for  two  yeara.  In 
the  first  year  to  be  taught  mathematics,  topogi'aphy,  physics,  chemistiy, 
botany  and  botanical  physiology,  veterinary  science,  the  principles  of  cul- 
ture, the  principles  of  mral  economy  applied  to  the  employment  of  capi- 
tal, and  the  interior  administration  of  farms.  The  second  year  to  compre- 
hend the  principles  of  culture  in  the  special  application  to  the  art  of  pro- 
ducing and  using  products ;  the  mathematics  applied  to  mechanics, 
hydraulics,  and  astronomy ;  physics  and  chemistiy  applied  to  the  analysis 
of  various  objects  ;  mineralogy  and  geology  applied  to  Agi-iculture  ;  gar- 
dening, mral  architecture,  legislation  in  reference  to  rural  properties,  and 
the  principles  of  health  as  applicable  both  to  man  and  beast. 

There  are  two  classes  of  pupils,  free  and  internal.  Any  one  may  be 
admitted  a  free  pupil  that  has  not  attained  twenty  years  of  age,  and  every 
free  pupil  to  have  a  private  chamber.  The  pupils  of  the  interior  must  be 
at  least  fifteen  years  of  age. 

The  fee  of  the  free  pupils  is  1,500  francs  a  year;  that  of  the  pupils  of 
the  interior  1,300  francs.  They  are  lodged  in  the  doiinitories  in  box-beds; 
those  who  desire  private  apartments  pay  300  francs  more,  exclusive  of 
furniture,  which  is  at  the  cost  of  the  pupils.t 

There  is  an  agricultural  school  at  Hohenheim,  in  the  Duchy  of  Wir- 

•  Azmftlet  de  Qrignon,  9il  liTraiaon,  1829,  p.  48. 
( jbuules  do  Qrioiioii,  3d  UvraUon,  1830.  p.  lUS. 
(48; 
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temberg,  and  another  at  Flottback  in  Flanders,  belonging  to  M.  Voght. 
An  account  of  both  these  institutions  is  given  bj  M.  Bella,  in  the  third 
number  of  the  Annales  of  Grignon.  There  are,  I  understand,  schools  of 
Agriculture,  both  in  St.  Petersburg  and  Moscow,  but  have  not  been  so 
fortunate  as  to  meet  with  any  account  of  them. 

It  appears  to  me  from  the  best  consideration  I  can  give  to  the  manner 
m  which  Agriculture  is  taught  at  these  schools,  that  as  means  of  impart« 
ing  real  practical  knowledge  to  pupils,  they  are  inferior  to  the  usual  mode 
adopted  in  tliis  country,  of  living  with  farmers.  In  reference  to  the  re- 
sults of  the  education  obtained  at  MOeglin,  Mr.  Jacob  says  :  "  It  appeared 
to  me  that  there  was  an  attempt  to  crowd  too  much  instruction  into  too  short 
a  compass,  for  many  of  the  pupils  spend  but  one  year  in  the  institution,  and 
thus  only  the  foundation,  and  that  a  very  slight  one,  can  be  laid  in  so  short 
a  space  of  time.  It  is,  however,  to  be  presumed,  that  the  young  men  come 
here  prepared  with  considerable  previous  knowledge,  as  they  are  mostly 
between  the  ages  of  twenty  and  twenty-four,  and  some  few  appeared  to  be 
still  older."* 

Although  the  pupils  are  kept  at  Hofwyl  for  nine  years,  and  are  fined  if 
they  leave  it  sooner,  it  is  obvious  that  the  higher  class  of  them  bestow  but 
little  attention  on  fanning,  and  most  on  classical  literature.  And  the  par- 
ticulars given  in  the  elaborate  pi*ogramme  of  the  school  of  Agiiculture  at 
Grignon,  clearly  evince  that  attention  to  minute  discipline,  such  as  mark- 
ing down  results,  and  to  what  are  termed  principles^  which  just  mean 
vague  theorizings,  form  a  more  important  feature  of  tuition  than  the  prac 
tice  of  husbandry.  The  working  pupils  may  acquire  some  knowledge  of 
practice  by  dint  of  participating  m  work,  but  the  other  class  can  derive 
very  little  benefit  &om  all  the  practice  they  see. 


7.    OP  THE    EVILS  ATTENDANT  ON    LANDOWNERS  NEGLECTING  TO 

LEARN  PRACTICAL  AGRICULTURE. 

leavinjr  me  no  rien— 


Sure  men's  opinionii,  unci  my  Itrinir  blood- 
To  shovr  the  wrorld  I  Hoa  a  gontlcman  ' 

BiCHARon. 

There  would  be  no  want  of  pupils  of  the  highest  class  for  institutions 
such  as  I  have  recommended  for  promoting  agricultural  education,  did 
landed  proprietors  study  their  true  interests,  and  Icam  practical  Agricul- 
ture. Besides  the  usual  succession  of  young  farmers  to  fill  the  places  of 
those  who  retire,  and  these  of  themselves  would  aiford  the  largest  pnjpor- 
tion  of  the  pupils,  were  every  son  of  a  landowner,  v/ho  has  the  most  dis- 
tant prospect  of  being  a  landed  proprietor  himself,  to  become  an  agricul- 
tural pupil,  in  order  to  qualify  himself  to  fulfill  all  the  onerous  duties  of 
his  station,  when  required  to  occupy  that  important  position  in  the  coun- 
try, that  class  of  pupils  would  not  only  be  i-aised  in  respectability,  but  the 
character  of  lanoed  proprietors,  as  agriculturists,  would  also  be  much  ele- 
vated. The  expectant  landlord  should  tlierefore  undergo  that  tuition, 
though  he  may  intend  to  follow,  or  may  have  already  followed,  any  other 
piufession.  The  camp  and  the  bar  seem  to  be  the  especially  favorite  arenas 
upon  which  the  young  scions  of  the  gentry  are  desirous  of  displaying  their 

*  Jacob's  TwmttHM  In  Germany,  Ac  p.  188L 
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first  acquirements.*  These  professions  are  highly  honorable,  none  marm 
so,  and  they  are,  no  doubt,  conducive  to  the  formation  of  the  character  of 
the  gentleman;  but,  after  all,  are  seldom  followed  out  by  the  young 
squire.  The  moment  he  attains  rank  above  a  subaltern,  or  dons  his  govm 
and  wig,  he  quits  the  public  service,  and  assumes  the  functions  of  an  in- 
cipient country  gentleman.  In  the  country  he  becomes  at  first  enamored 
of  field  sports,  and  the  social  qualities  of  sportsmen.  Should  these  prove 
too  rough  for  his  taste,  he  travels  abroad  pcraJvenlurc  in  search  of  sights, 
or  to  penetrate  more  deeply  into  the  human  brci'st.  Now,  all  the  while 
he  is  pursuing  this  course  of  life,  quite  unexceptionable  in  itself,  he  is 
neglecting  a  most  important  part  of  his  duiv — that  of  IcKniiug  to  become 
a  good  landlord.  On  the  other  hand,  thougli  l:e  dovott*  hin?self  to  the 
profession  of  arms  or  the  the  law,  eiil:er  of  wLirh  mny  < orjfor  distinction 
on  its  votaries;  yet  if  either  be  prefeiTcd  by  him  to  Agnculture,  he  is 
doing  much  to  unfit  himself  from  being  an  influential  landlord.  To  be- 
come a  soldier  or  a  lawyer,  ho  willingly  undergoes  initiatory  drillings  and 
examinations  ;  but,  to  become  a  landlord,  Le  considers  it  quite  unneces- 
sary, to  judge  by  his  conduct,  to  undergo  any  initiatory  tuition.  That  is 
a  business,  he  conceives,  that  can  be  leanicd  at  any  time,  and  seems  to 
forget  that  it  is  Jus  profession,  and  does  not  consider  that  it  is  one  as  diffi- 
cult of  thorough  attainment  as  ordinaiy  soldi ei'sLip  or  legal  lore.  No  doubt 
the  army  is  an  excellent  school  for  confirming,  in  the  young,  principles  of 
honor  and  habits  of  discipline  ;  and  the  bar  for  giving  clear  insight  into 
the  principles  upon  which  the  rights  of  property  are  based,  and  into  the 
true  theory  of  the  relation  betwixt  landlord  and  tenant ;  but  while  these 
matters  may  be  attained,  a  knowledge  of  Agriculture,  the  weightiest  mat- 
ter to  a  landlord,  should  not  be  neglected.  The  laws  of  honor  and  discip- 
line are  now  well  undei-stood,  and  no  army  is  required  to  inculcate  their 
acceptablencss  on  good  society.  A  knowledge  of  law,  to  be  made  appli- 
cable to  the  occurrences  of  a  country  life,  must  be  matvred  bi/  long  expt' 
Hence  ;  for,  perhaps,  no  sort  of  knowledge  is  so  apt  to  render  landed  pro- 
prietor litigious  and  uncompromising  with  their  tenants  as  a  smattering 

[*  So  is  it  in  the  United  States;  and  who  can  wonder  at  it,  peeing  tliat  the  bar  and  the  habit 
of  public  speaking  acqnired  at  it  open  the  broadest  and  easiest  road  to  public  diBtinction,  while 
tlie  military  is  almost  tlie  only  lifr  commission  b«»slowed  by  the  Government.  Having  once 
received  that,  the  ofiBcer  in  placed  for  the  remainder  of  his  days  beyond  the  reach  of  political 
vicissitude.  Even  his  education  has  been  at  the  pablic  expcnst?,  and  having  once  received  his 
■word,  he  has  only  to  keep  hiH  head  above  p round  and  he  iH  sure  of  pinmotion  and  of  iucroaaed 
pay.  Coaragc  in  the  line  of  his  pi-oroKslou  is,  properly,  i>ure  of  honors  oud  rewards;  while  the 
eame  virtue  In  civil  life  offers  no  immunity  auainst  proscription  and  pam-  dcspolit-m.  All  liberty 
of  ihoaght  is  deemed  to  be  incom|»oiiblc  wiih  party  loyally.  TMh  pn-fercnce  and  elevation  of 
the  mi/iV/iry  over  CTu// virtues  \»  but  a  servile  prrjiidite  derived  frrm  despotic  Govcmniemis 
where  rulers,  cut  off  from  f\  mpathy  with  and  dependence  on  the  peofile,  have  lo  rely  on  the 
military  arm  for  support  on  all  occasions  of  popular  commotion  and  outbreak  under  irremediable 
oppression.  Nor  will  civil  virtues  and  the  capacity  to  promote  the  Bubstnniial  intereFta  of  the 
people  enjoy  that  eminence  in  the  public  esteem,  and  that  encouragement  aiul  reward  whieb  it 
should  be  the  care  of  a  republican  government  to  bestow,  nntil  the  mam  of  the  cultivators  of  tlia 
■oil  become  more  generally  and  thoroughly  itulrveted,  not  only  iu  the  practical  principlea  of 
tkeir  calling,  but  in  the  preference  which  they  have  a  right  to  assert  as  due  from  Govemnicnt  ip 
the  landed  interest — an  interest  on  which  all  others  live,  and  without  which  they  would  all 
dwindle  and  perish,  as  does  the  mislctoe  when  the  oak  on  which  it  grows  falls  under  the  strokce 
of  the  woodman's  ax. 

When  will  agricultnrists  force  a  system  of  legislation  in  which  honor  shall  be  rendered  to  ttm 

wten  of  the  eonntry  for  talents  and  civil  virtues;    and  military  and  other  parasitical  inatitatioM 

and  classes  be  reluctantly  tolerated  and  supported  as  necessary  evils,  or  at  keaat  «a  mere  ft^pen^ 

in  the  great  machinery  of  QovemmentT 
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of  law.  Instances  have  come  under  mj  own  notice,  of  the  injurious- pmi 
pensities  which  a  slight  acquaintance  with  law  engenders  in  laogded*  pom* 
prietors,  as  exhibited  on  their  own  estates,  and  at  county  and  parocUak 
meetings.  No  class  of  persons  require  Pope's  admonition  regaiding  tkm 
evil  tendency  of  a  "little  learning*'  to  be  more  strongly  inculcatea'  o» 
them,  than  the  young  barrister  who  doffs  his  legal  garments,  to  aaMun^iM 
ignorance  the  part  of  the  country  squire : 

■*▲  Iktle  learainf  b  m  dangeitrafl  ihiof  I 
Driuk  deep,  or  iMte  not  tfae  Pierinn  •prlng ; 
There  shallow  dnn^hia  iotosicate  the  bnOD." 

I  do  not  assert  that  a  knowledge  of  miUtary  tactics,  or  of  law,  is  inc<ni- 
sistent  with  Agriculture.  On  the  contrary,  a  competent  knowledge  of  ei* 
ther,  and  particularly  of  the  latter,  confers  a  value  on  the  character  ai  a 
country  gentleman  versant  with  Agriculture ;  but  what  I  do  assert  meal 
strongly  is,  that  the  most  intimate  acquaintance  with  either  will  never 
serve  as  a  substitute  for  ignorance  of  Agriculture  in  a  country  gentleman. 

One  evil  arising  from  studying  those  exciting  professions  before  Agri- 
culture is,  that,  however  short  the  time  spent  in  acquiring  them,  it  is  suf^ 
ficiently  long  to  create  a  distaste  to  leai^ning  Agriculture  practically,  for 
such  a  task  can  only  be  undertaken,  after  the  turn  of  life,  by  enthnsiaatio 
minds.     But  as  farming  is  necessarily  the  profession  of  the  country  gentle- 
man, for  all  have  a  farm,  it  should  be  learned,  theoretically  and  practically^ 
before  his  education  should  be  considered  finished.      If  he  so  incline,  h«- 
can  afterward  enter  the  tented  field,  or  exercise  his  forensic  eloquence,' 
when  the  tendency  which  I  have  noticed  in  these  professions  will  be  um^ 
ble  to  efface  the  knowledge  of  Agriculture  previously  acquired.     This  ia 
the  proper  course  for  every  young  man  destined  to  become  a  landed  pro* 
prietor  to  pursue,  and  who  wishes  to  be  otherwise  employed  as  long  ai^ 
he  cannot  exercise  the  functions  of  a  landlord.     Were  this  course  alwaya 
pursued,  the  numerous  engaging  ties  which  a  country  tlife  never  fails  to 
fcHrm,  rendered  more  interesting  by  a  knowledge  of  Agriculture,  would 
tend  to  extinguish  the  kindling  desire  for  any  other  profession.     Such  a. 
result  would  be  most  desirable  for  the  country  ;  for  only  contemplate  the^ 
effects  of  the  course  pursued  at  present  by  landowners.     Does  it  not  strike 
every  one  as  an  incongruity  for  a  country  gentleman  to  be  unacquainted 
with  country  affairs  ?    Is  it  not  "  passing  strange  "  that  he  should  require-, 
inducements  to  learn  his  hereditary  profession — ^to  know  a  business  which 
alone  can  enable  him  to  maintain  the  value  of  his  estate,  and  secure  his 
income  1    Does  it  not  infer  a  species  of  infatuation  to  neglect  becoming, 
well  acquainted  with  the  true  relation  lie  stands  to  his  tenants,  and  by* 
which,  if  he  did,  he  might  confer  happiness  on  many  families ;    but  to 
violate  which,  he  might  entail  laHting  misery  on  many  more  ?    In  this  way 
the  moral  obligations  of  the  country  gentleman  are  too  frequently  neglects 
ed.     And  no  wonder,  for  these  cannot  be  pei'fectly  understood,  or  prao*^ 
ticed  aright  but  by  tuition  in  early  life,  or  by  very  diligent  and  irksome 
Btudy  in  maturer  years.     And  no  wonder  that  great  professional  mistalcMit 
are  frequently  committed  by  proprietors  of  laud.     Descending  from  gen* 
eralitiea  to  particulars,  it  would  be  no  easy  task  to  describe  all  the  einlaf 
attendant  on  the  neglect  of  farming  by  landowners ;  for  though  soma  «r«> 
obvious  enough,  others  can  only  be  morally  discerned. 

1.  One  of  the  most  obvious  of  those  evils  is,  when  country  geBtlemaa  • 
take  a  prominent  share  in  discussions  on  public  measures  connected  witk< 
Aniculture,  and  which,  from  the  position  they  occnpy,  they  are  frequentlj^' 
caUed  upon  to  do,  it  may  be  remarked  that  their  speeches  are  usuaIly>iiiT- 
trciducea  with  apologies  for  not  .having  aaffidentlUfattanded  to  a^dculMal^' 
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matten.  Tbe  avowal  is  candid,  but  it  is  any  thing  but  creditable  to  the 
position  they  hold  in  the  agricultural  commonwealth.  When,  moreover. 
It  is  their  lot  or  ambition  to  be  elected  members  of  the  legislature,  it  i* 
deplorable  to  find  so  many  so  little  acquainted  with  the  questions  whicb 
bear  directly  or  indirectly  on  Agriculture.  On  these  accounts,  the  ten- 
antry are  left  to  fight  their  own  battles  on  public  questions.  Were  land- 
owners practically  acquainted  with  Agriculture,  such  painful  avowals 
would  be  spared,  as  a  familiar  acquaintance  with  it  enables  the  man  of 
cultivated  mind  at  once  to  perceive  its  practical  bearing  on  most  public 
questions. 

2.  A  still  greater  evil  consists  in  their  consigning  the  management  of 
valuable  estates  to  the  care  of  men  as  little  acquainted  as  themselves  with 
practical  Agriculture.  A  factor  or  agent,  in  such  a  condition,  always  af- 
fects much  zeal  for  the  interest  of  his  employer ;  but  it  is  "  a  zeal  not 
according  to  knowledge."  Fired  by  this  zeal,  and  undirected,  as  it  most 
probably  is,  by  sound  judgment,  he  soon  discovers  something  at  fault 
among  the  poorer  tenants.  The  rent,  perhaps,  is  somewhat  in  arrcar — the 
strict  terms  of  the  lease  have  been  deviated  fi'om — things  appear  to  him 
to  be  going  down  hill.  These  are  fruitful  topics  of  contention.  Instead  of 
being  "  kindly  affectioned,"  and  thereby  willing  to  interpret  the  terms  of 
the  lease  in  a  generous  spirit,  the  factor  hints  that  the  rent  must  be  better 
secured,  through  the  means  of  another  tenant.  Explanation  of  circum- 
'Btances  affecting  the  condition  of  the  farmer,  over  which  he  has  perhapi 
no  control — the  inapplicability,  perhaps,  of  the  peculiar  covenants  of  the 
lease  to  the  particular  circumstances  of  the  farm — the  lease  having  per- 
haps been  drawn  up  by  himself,  or  some  one  as  ignorant  as  himself — are 
excuses  unavailingly  offered  to  one  who  is  confessedly  unacquainted  with 
country  affairs,  and  the  result  ensues  in  interminable  disputes  betwixt  him 
and  the  tenants.  With  these  the  landlord  is  unwilling  to  interfere,  in  or- 
der to  preserve  intact  the  authority  of  the  factor;  or,  what  is  still  worse, 
is  ttnabh  to  interfere,  because  of  his  own  unacquaintance  with  the  actual 
relations  subsisting  betwixt  himself  and  his  tenants,  and,  of  course,  the 
settlement  is  left  with  the  originator  of  the  disputes.  Hence  originate 
actions  at  law,  criminations  and  recriminations — much  alienation  of  feel- 
ing ;  and  at  length  a  settlement  of  matters,  at  best,  perhaps,  unimportant, 
is  left  to  the  arbitration  of  practical  men,  in  making  which  submission  the 
factor  acknowledges  as  much  as  he  himself  was  unable  to  settle  the  dis- 
pute. The  tenants  are  glad  to  submit  to  arbitration  to  save  their  money. 
In  all  such  disputes  they,  being  the  weaker  paities,  suffer  most  in  puri;e 
and  character.  The  landlord,  who  should  have  been  the  natural  proTector, 
is  thus  converted  into  the  unconscious  oppressor,  of  his  tenants.  This  is 
confessedly  an  instance  of  a  bad  factor ;  but  have  such  instances  of  op- 
pression never  occurred,  and  from  the  same  cause,  that  of  ignorance  m 
DOth  landlord  and  factor  ? 

*  A  factor  acquainted  with  practical  Agriculture  would  conduct  himself 
very  differently  in  the  same  circumstances.  He  would  endeavor  to  pre- 
vent legitimate  differences  of  opinion  on  points  of  management  terminat- 
ing into  disputes,  by  skillful  investigation  and  well-timed  compromise. — 
He  studies  to  uphold  the  honor  of  both  landlord  and  tenants.  He  can  see 
whether  the  terms  of  the  lease  are  strictly  applicable  to  prevailing  circum- 
stances, and  judging  thereby,  checks  every  improper  deviation  from  ap- 
propriate covenants,  while  he  makes  ample  allowance  for  unforeseen  con- 
tingencies. He  can  discover  whether  the  condition  of  the  tenants  is  in- 
fluenced more  by  their  own  doings,  than  by  the  nature  of  the  farms  they 

oodipy.    He  regulates  his  conduct  toward  them  accordingly:  encoui^ 
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npug  the  indostrioas  and  skillfiil,  admonishing  the  indolent,  and  amend* 
ing  the  unfavorable  circumstances  of  the  farms.  Such  a  man  is  highly 
respected,  and  his  opinion  and  judgment  are  greatly  confided  in  by  the 
tenantry.  Mutual  kindliness  of  intercourse  always  subsists  between  them. 
No  landlord,  whether  himself  acquainted  or  unacquainted  with  farming, 
but  especially  the  latter,  should  confide  the  management  of  his  estate  to 
any  other  kind  of  factor. 

3.  Another  obvious  evil  is  one  which  affects  the  landed  proprietor's  own 
comfort  and  interest,  and  which  is  the  selection  of  a  steward  or  grieve  for 
conducting  the  home-farm.  In  all  cases  it  is  necessary  for  a  landowner 
to  have  a  home-farm,  and  to  have  a  steward  to  conduct  it.  But  the  stew- 
ard of  a  squire,  acquainted  and  unacquainted  with  farming,  is  placed  in 
very  dissimilar  circumstances.  The  steward  of  a  squire  acquainted  with 
farming,  enjoying  good  wages,  and  holding  a  respectable  and  responsible 
situation,  must  conduct  himself  as  an  honest  and  skillful  manager,  for  he 
knows  he  is  superintended  by  one  who  can  ci-iticize  his  management  well. 
A  steward  in  the  other  position  alluded  to,  must  necessarily  have,  and 
will  soon  take  care  to  have,  everything  his  own  way.  He  soon  becomes 
proud  in  his  new  charge,  because-he  is  in  the  service  of  a  squire.  He  soon 
nisplays  a  haughty  bearing,  because  he  knows  he  is  the  only  person  on 
the  farm  who  knows  anything  about  his  business.  He  becomes  overbear- 
ing to  the  rest  of  the  servants,  because,  in  virtue  of  his  office,  he  is  ap- 
pointed purveyor  to  the  entire  establishment ;  and  he  knows  he  can  starve 
the  gamson  into  a  surrender  whenever  he  pleases.  He  domineers  over 
the  inferior  work-people,  because,  dispensing  weekly  wages,  he  is  the  cus- 
todier of  a  little  cash.  Thus  advancing  in  his  own  estimation  step  by  step, 
and  finding  the  most  implicit  reliance  placed  in  him  by  his  master,  who 
considers  bis  services  as  invaluable,  the  temptations  of  office  prove  too 
powerfiil  for  his  virtue,  he  aggrandizes  himself,  and  conceals  his  malprac- 
tices by  deception.  At  length  his  peculations  are  detected,  by  perhaps 
some  trivial  event,  the  insignificance  of  which  had  escaped  his  watchfiil- 
ness.  Then  loss  of  character  and  loss  of  place  overtake  him  at  once. — 
Such  flagrant  instances  of  unworthy  factors  and  stewards  of  country  gen- 
tlemen, are  not  supposititious.  I  could  specify  instances  of  both,  whose 
mismanagment  has  come  under  my  own  observation.  Both  species  of 
pests  are  engendered  fix»m  the  same  cause — ^the  ignorance  of  landowners 
in  country  flJTairs.* 

4.  Another  injurious  eflect  it  produces  is  absenteeism.  When  farming 
possesses  no  charms  to  th6  country  gentleman,  and  field-sports  become 
irksome  by  monotonous  repetition,  his  taste  for  a  country  life  declines, 
and  to  escape  ennui  at  home,  he  banishes  himself  abroad.  If  such  luke- 
warm landed  proprietors,  when  they  go  abroad,  would  always  confide  the 
management  of  their  estates  to  unexceptionable  factors,  their  absence 
would  be  little  felt  by  the  tenants,  who  would  proceed  with  the  substan- 
tial improvement  of  their  farms  with  greater  zest  under  the  countenance 
of  a  sensible  factor,  than  of  a  landlord  who  contemns  a  knowledee  of  Ag- 
riculture. But  it  must  be  admitted  that  tenants  farm  with  much  greater 
confidence  under  a  landlord  acquainted  with  farming,  who  is  always  at 
home,  than  under  the  most  unexceptionable  factor.  The  disadvantages  of 
absenteeism  are  only  felt  by  tenants  left  in  charge  of  a  litigioiu  factor,  and 


["With  obrioiu  allowaiice  for  cllfference  of  circumstances,  some  of  these  remarlumay  be  made 

to  apply  to  gend^nen,  more  especially  in  the  Soath,  who  devolve  their  aflkin  too  mach  on  their 

nanagen  or  oTerseers ;  and  to  merchants,  and  other  gentlemen  of  Ibitane,  who  cannot  lesida 

4iroagh  the  year  en  their  estates.  Ed,  Farm.  lAb,] 

(101) 


6^  mis,  BOOK  Q^  TH^  BA^;^. 

it  is,  always  severely  felt  by  day-laborers,  tradefmeiit  and  sbop-keepe^ktifli 
Tillages  apd  small  country  towns. 

Now«  all  tbese  evils — ^for  evils  they  certainly  are— -and  many  mofo*^ 
b%ye  Qot  touched  upon,  would  be  avoided,  if  landowners  would  make  i| 
a  point. to  acquire  a  knowledge  of  practical  Agriculture.  This  can  best, 
be  .done  in  youth,  when  it  should  be  studied  as  a  necessary  branch  of  edu- 
cation, and  learned  as  the  most  usefiU  business  which  country  gentlemen 
call  know.  It  will  qualify  them  to  appoint  competent  factors— to  deter- 
mine upon  the  terms  of  the  lease  most  suited  to  the  nature  of  each  of  the. 
farms  on  their  properties,  and  to  select  the  fittest  tenants  for  them.  This 
qualification  could  not 'fail  to  inspire  in  tenants  confidence  in  their  land- 
lordsh  by  which  they  will  be  encouraged  to  cultivate  their  farms  in  the 
best  manner  for  the  land  and  for  themselves,  in  even  the  most  trying  vi- 
cissitudes of  seasons;  and  without  which  confidence  the  land,  especially 
on  estates  on  wliich  no  leases  are  granted,  would  never  be  cultivated  with 
spirit.  It  confers  on  landlords  the  power  to  judge  for  themselves  of  the . 
proper  fulfillment  of  the  onerous  and  multifarious  duties  of  a  factor.  It 
enables  them  to  converse  freely  in  technical  terms  with  their  tenants  on 
the  usual  courses  of  pi'actice,  to  criticize  work,  and  to  predicate  the  prob- 
ability of  success  or  &ilure  of  any  proposed  course  of  culture.  The  re- 
proving or  approving  remarks  of  such  landlords  operate  powerfully  with 
tenants.  How  many  useful  hints  is  it  all  times  in  tne  power  of  such  land- 
lords to  suggest  to  their  tenants  or  managers,  on  skiUfulness,  economy, 
snd  neatness  of  work  ;  and  how  many  salutary  precepts  may  they  incul- 
cate ,on  cottagers,,  on  the  beneficial  effects  of  parental  discipline  and  do- 
mestic cleanliness  !  The  degree  of  good  which  the  direct  moral  influence 
of  such  landlords  among  their  tenantry  can  effect,  can  scarcely  be  over  es- 
timated ;  its  primary  effect  beinff  to  ensure  respect,  and  create  ragardw— - 
Tlie  good  opinion,  too,  of  a  judicious  factor  is  highly  estimated  by  the  ten- 
autry ;  but  the  discriminating  observations  of  a  practical  and  well-dis- 
posed landlord  go  much  farther  in  inducing  tenants  to  maintain  their 
farms  in  the  highest  order,  and  to  cherish  a  desire  to  remain  on  them  from 
generation  to  generation*  Were  all  landlords  so  actuated — and  acquaint- 
apce  with  farming  would  certainly  prompt  them  thus  to  actr— ^hey  could 
at  all  times  command  the  services  of  superior  &ctors  and  skillful  tenants. 

They  would  then  find  tliere  is  not  a  more  pleasing,  rational,  and  inter- 
esting study  than  practical  Agriculture ;  and  soon  discover  that  to  know. 
the  minutiae  of  farming  is  just  to  create  an  increasing  interest  in  every 
farm  operation.  In  applying  this  knowledge  to  practice,  they  would  soou 
find  it  to  operate  beneficially  for  their  estates,  by  the  removal  of  objects 
which  offend  the  eye  or  taste,  and  the  introduction  of  others  that  would 
afford  shelter,  promote  improvement,  and  contribute  to  the  beauty  of  the 
lai^dscape  of  the  country  around. 

These  maxims  of  Bacon  seem  not  an  inapt  conclusion  to  our  present 
rQpiarks  :  "  He  that  cannot  look  into  his  own  estate  at  all,  had  need  both 
choose. well  those  whom  he  employ eth,  and  change  them  often,  for  new^ 
ate  more  timorous  and  less  subtle.  He  that  can  look  into  his  estate  bu$ 
s^^om»  it  behoveth  him  to  turn  all  to  certainties/'*     [Essays*  p.  106.|^ 

(*^mMM  doabdeit  ilready  occurred  to  the  reader  that  aome  of  the  preceding  obaerrationa  do. 
BOt^typ^y  lo  o«r  ^ovntty,  bat  where  they  are  not  exactly  applicable,  th«7  are  mixed  np  with 
othera  4bat  may  be  Applied,  or  from  which  hfaita  may  be  drawn.  In  repnbliahing  an  aathor,  we 
ah9lil4  remember  tbe  anecdote  UM  by  Doctor  Fimnklin  when  lieapibera  pC  Goagre*  wero  pMt 
b^liQlM  in.tbe  Declsraljonof  lAdependence— bow  a  party  fram  the  oonntvy  eritkbml  a  hm^My. 

ay  wi(h  tii9  pictoqn  of  M,Jtmx,  and  onder  it,/*  I£al$  sold  him./ftf  o«fhm  h  J«hm.Smi4h''* >  QMk 
^  '^iS^?  !^5^^  '^  ^  ^^*^»  *^  nothing  elae ;  another,  that^tWIMl  nrnkuMuf^.  mf^^  i  ■ 
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8.    SILPERIHSNTAL  FARMS  AS  PLAGES  FOR  INSTRUCTION  W 

FARMING. 


''Hifaigi  done  widumt  «Miiiple,  In  tb«ir 
Are  to  be  feared."  Hmay  YUS. 

It  seems  to  be  a  favorite  notion  witb  some  writers  on  agricultural  sub- 
Jects,  that,  of  all  places  for  learning  farming,  experimental  farms  are  the 
best.  Tbey  even  recommend  tbe  formation  of  experimental  farms,  with 
the  view  ot  affording  to  young  men  the  best  system  of  agricultural  edu- 
cation. They  go  the  length  of  confidently  asserting  that  all  the  field 
operations  and  experiments,  on  experimental  farms,  could  be  conducted 
'by  pupils.  And  they  are  nearly  unanimous  in  conceiving  that  200  acres 
would  be  a  large  enough  extent  for  an  experimental  farm,  and  that  on 
such  a  farm  100  pupils  could  be  trained  to  become  farmers,  stewards  and 
plowmen. 

A  very  slight  consideration  of  the  nature  of  an  experimental  farm,  wiD 
serve  to  show  how  unsuitable  such  a  place  is  for  learning  farming.  Th6 
sole  object  of  an  experimental  farm  is,  to  become  acquainted  with  the  best 
properties  of  plants  and  animals  by  experiment,  and  thereby  to  ascertain 
whether  those  properties  are  such  as  would  recommend  them  for  intro- 
duction to  an  ordinary  farm.  It  is  obvious,  from  this  statement,  that  it  is 
needless  following,  on  an  experimental  farm,  the  untal  modes  of  cultivatin|r 
the  ordinary  plants  and  rearing  the  ordinary  animals  of  a  farm.  Either 
new  plants,  and  other  modes  than  the  usual  ones  of  cultivating  and  rearing 
the  ordinary  plants  and  animals,  should  be  tried  on  an  experimental  fam^ 
otherwise  it  would  not  be  an  experimental  farm,  or  of  more  use  than  an 
ordinary  farm.  In  witnessing  new  or  unusual  modes  of  culture,  the  pn- 
pil  would  thus  learn  nothing  of  the  particulai-s  of  ordinary /arming.  Ex- 
traordinary modes  of  cultivating  ordinary  plants,  by  changes  in  the  rota- 
tion or  of  manure,  and  the  risk  of  failure  in  both — for  failure  is  a  neces- 
sary condition  of  experiment — would  only  serve  to  impress  the  minds  of 
pupils  vrith  experimental  schemes,  instead  of  guiding  them  to  the  most 
approved  plan  of  cultivating  each  sort  of  plant.  To  confound  the  mind  of 
a  beginner,  by  presenting  before  it  various  modes  of  doing  the  same  thing, 
without  the  ability  to  inform  it  which  is  the  best,  is  to  do  him  a  lasting 
injury.  Were  a  pupil,  who  had  been  trained  up  on  an  ordinary  farm,  to 
have  opportunities  of  witnessing  varieties  of  experiments  conducted  on  an 
experimental  farm,  he  might  then  derive  benefit  fi'om  numerous  hints 
which  would  be  suggested  in  the  course  of  making  the  experiments.  But 
if  pupils  w^ould  be  unfavorably  placed  on  an  experimental  farm,  by  re^ 
mainmg  constantly  on  it,  much  more  would  the  farm  itself  be  injured,  by 
having  its  experiments  performed  by  inexperienced  pupils.  So  far  firom 
pupiU  being  able  to  conduct  experiments  to  a  satisfactory  issue,  the  most 


it  migbt  be  inferred  the}*  were  not  to  be  given  away ;  the  third  wm  for  itriking  ont  ktf% 
ii  die  place  wonld  be  preanmed  to  be  where  the  sign  waa  hnng  out ;  the  foorth  aaid  all  wtmM 
Ibow  that  when  the  hats  were  iold  the  money  wum  to  be  paid ;  and  a  llfUi  inaiated  that  4ie  nmtti 
of  <th6  teller  waa  entirely  aoperflaoaa— until  they  stmck  ont  all  except  the  picture  of  the  hat,  Sfe 
<tm  nut  be  cantioM  in  atrftkiff  ont  too  fire^y  Irom  an  anther,  beeanae  what  might  aaevaapeffti* 
Mb  $o  moat  veftdera  may  far  peonliar  reaaona  be  ftooeptabte  br  naefal  to  cthen ;  ind  theaeoham  ip 
liaaa  will  app^  to  other  aoctiooaof  the  work,  thongbihey  msy  not  be  vepested. 

.     (103) 
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experienced  cultivators  are  at  times  bafBed  by  unforeseen  difficulties ;  and 
BO  far  would  such  experiments  inspire  confidence  in  farmers,  that  thej 
would  assuredly  have  quite  an  opposite  tendency.  So  far,  therefore, 
would  the  services  of  pupils  in  any  degree  compensate  for  the  extraor- 
dinary outlay  occasioned  on  experimental  farms,  by  unsuccessful  or  un- 
profitable experiments,  that  even  those  of  the  most  experienced  culti- 
vators would  most  probably  produce  no  such  desirable  result ;  for  no 
eacperimenter  can  command  success,  and  failure  necessarily  implies  extra- 
ordinary outlay.  So  far,  therefore,  could  the  services  of  pupils  accom- 
plish what  those  of  experienced  cultivators  could  not  command,  that  their 
very  presence  on  an  experimental  farm,  with  the  right  of  cooperating  in 
the  experiments,  would  be  a  constant  source  of  inconvenience  to  the  ex- 
perienced experimenters. 

But,  besides  these  objections,  the  mode  of  conducting  experiments  on 
BO  small  farms  as  those  recommended  by  most  writers,  would  be  quite  un- 
suitable to  pupils  desirous  of  learning  farming.  Where  varieties  of  cul- 
ture on  various  sorts  of  plants  are  prosecuted  on  a  small  extent  of  ground, 
only  a  very  small  space  can  be  allotted  to  each  experiment.  It  is  true 
that,  should  any  of  the  varieties  of  plants  be  new  to  this  country,  the  seed 
of  which  at  first  being  of  course  only  obtainable  in  small  quantities,  to 
procure  such  being  a  primary  object  with  the  promoters  of  experimental 
farms  the  space  reauired  for  them  at  first  must  be  very  small.  But 
although  each  lot  oi  ground  should  be  small,  the  G^*eat  varieties  of  seeds 
cultivated  in  so  many  different  ways,  will  nevertheless  require  a  great 
number  of  lots,  which  altogether  will  cover  a  considerable  extent  of 
ground.  How  all  these  lots  are  to  be  apportioned  on  200  acres,  together 
with  ground  for  experimenting  on  different  breeds  of  animals,  and  differ- 
ent kinds  of  forest  trees,  is  more  than  I  can  imagine.  It  would  require 
more  than  double  that  extent  of  ground  to  give  mere  standing-room  to  all 
the  objects  that  should  be  cultivated  on  an  experimental  faim,  and  over 
and  above  which,  100  pupils  on  such  a  farm  would  form  a  perfect  crowd. 
Besides,  the  lots  being  so  small,  would  require  to  be  worked  with  the 
spade  instead  of  the  plow  ;  and  this  being  the  case,  let  the  experimerxts 
on  such  a  farm  be  ever  so  perfectly  performed,  they  could  give  pupils  no 
insight  whatever  into  real  farmings  much  less  secure  the  confidence  of 
farmers. 

It  is  the  pleasure  of  some  writers  on  experimental  farms,  to  institute  a 
comparison,  or  even  strict  analogy,  betwixt  them  and  experimental  gar- 
dens. As  the  latter  have  improved  the  art  of  gardening,  they  argue,  so 
would  the  former  improve  Agriculture.  But  the  truth  is,  there  can  bono 
analogy  betwixt  the  mtroduction  into  common  gardens  of  the  results  ob- 
tained in  experimental  gardens,  and  the  results  of  experiments  obtained 
in  such  small  experimental  farms  as  recommended  by  agricultural  writers, 
introduced  into  tne  common  field  culture  of  a  farm  ;  because,  the  experi- 
ments in  an  experimental  garden  having  been  made  by  the  spade,  may  be 
exactly  transferred  into  almost  any  common  garden,  and,  of  course,  suc- 
ceed there  satisfactorily ;  whereas  the  experiments  made  by  the  spade  in 
a  small  experimental  farm,  cannot  be  performed  with  the  spade  on  a  com- 
jnon  farm ;  they  must  there  be  executed  by  the  plow,  and,  of  course,  in 
quite  different  circumstances.  The  rough  culture  of  the  plow,  and  moBt 
pr«>bably  in  different  circumstances  of  soil,  manure,  and  shelter,  cannot 
pOBsibly  produce  results  similar  to  the  culture  of  the  spade,  at  least  no 
nirmer  will  believe  it ;  and  if  ikty  put  no  confidence  in  experiments,  of 
what  avail  will  experimental  farms  be  1  Announcements  of  such  remilts 
may  ^ratify  curiosity,  but  no  benefit  would  be  conferred  on  the  countij 
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bj  experiments  confined  within  the  inclosures  of  an  experimental  fann. 
No  doubt,  a  few  of  the  most  unprejudiced  of  the  farmers  will  perform 
any  experiment,  with  every  desire  for  its  success,  and  there  is  as  little 
doubt  that  others  will  follow  the  example ;  and  some  will  be  willing  to 
test  the  worth  of  even  a  suggestion ;  but  as  these  are  the  usual  modes  by 
which  every  new  practice  recommends  itself  to  the  good  graces  of  farm- 
en,  no  intervention  of  an  experimental  farm  is  therefore  required  for  their 
promulgation  and  adoption.  It  is  the  duty  of  the  promoters  of  experi* 
mental  farms  to  dissemmate  a  proved  experiment  quickly  over  the  coun- 
try, and  the  most  efficient  mode  of  doing  so  is  to  secure  the  confidence  of 
farmers  in  it.  To  ensure  their  confidence,  it  will  be  necessary  to  show 
them  that  they  can  do  the  same  things  as  have  been  done  on  the  experi- 
mental fiurm  by  the  usual  means  of  labor  they  possess,  and  they  will  then 
ahow  no  reluctance  to  follow  the  example.  Take  the  risk,  in  the  experi* 
mental  farm,  of  proving  results,  and  show  the  intrinsic  value  of  tnose 
results  to  the  farmers,  and  the  experiments,  of  whatever  nature,  will  be 
performed  on  half  the  farms  of  the  kingdom  in  the  course  of  the  first 
season. 

For  this  purpose  it  is  necessary  to  ascertain  the  size  an  experimental 
farm  shoula  be,  which  will  admit  of  experiments  being  made  on  it,  in  a 
manner  similar  to  thc{  operations  of  a  farm.  The  leading  operation,  which 
determines  the  smallest  size  of  the  fields  of  an  experimental  farm,  is  plow- 
ing. The  fields  should  be  of  that  size  which  will  admit  of  being  plowed 
in  ordinary  time,  and  at  the  same  time  not  larger  than  just  to  do  justice 
to  the  experiments  performed  in  them.  I  should  say  that^^'e  acres  impe- 
rial is  the  least  extent  of  ground  to  do  justice  to  plowing  ridges  along, 
across,  and  diagonally.  Tkree  acres,  to  be  of  such  a  shape  as  not  to  waste 
time  in  the  plowing,  would  have  too  few  ridges  for  a  series  of  experiments, 
and  to  increase  their  number  would  be  to  shorten  their  lengtn,  and  lose 
time  in  plowing.  But  even  five  acres  are  too  small  to  inclose  with  a 
fence ;  ten  acres,  a  good  size  of  field  for  smaU  farms,  being  nearer  the 
mark  for  fencing.  Taking  the  size  of  an  experimental  plot  at  five  acres, 
the  inclosure  might  be  made  to  surround  the  divisions  ot  a  rotation ;  that 
is,  of  a  rotation  of  four  years,  let  twenty  acres  be  inclosed ;  of  fiye  years, 
twenty-five  acres,  &c. ;  but  in  this  arrangement  the  experiments  would 
only  prove  really  available  to  small  tenants,  who  frequently  cultivate  all 
their  crops  within  one  fence,  and  the  subject  thus  experimented  on  would 
not  be  individually  inclosed  within  a  fence,  as  is  the  case  with  crops  on 
larger  farms. 

The  whole  quantity  of  land  required  for  an  adequate  experimental  farm 
may  thus  be  estimated.  New  varieties  of  seeds  would  require  to  be  in- 
creased by  all  the  possible  modes  of  reproduction.  Old  varieties  should 
undergo  impregnation — be  subjected  to  different  modes  of  culture — be 
preserved  pure  from  self-impregnation — and  be  grown  in  difierent  alti- 
tudes. Each  variety  of  seed  already  cultivated,  such  as  wheat,  barley* 
oats,  potatoes,  turnips,  &c.,  to  undergo  these  various  modifications  of 
treatment  on  five  acres  of  land,  would,  including  the  whole,  require  an 
immense  extent  of  ground,  and  yet,  if  each  kind  did  not  undergo  all  these 
varieties  of  treatment,  who  could  then  aver  that  all  our  seeds  had  been 
subjected  to  satisfactory  ^e^J  experiments  ?  Only  one  kind  of  grain,  treat- 
ed as  variedly  as  might  be,  on  five  acres  for  each  modification  of  treat- 
ment, would  occupy  9eventy  acres ;  and  were  only  five  kinds  of  seed  taken« 
and  only  five  varieties  of  each,  and  the  whole  cultivated  on  both  low  and 
Ugh  ground,  the  quantity  of  ground  required  altogether  would  be  3,500 

The  extent  of  ground  thus  increases  in  a  geometrical  progrossioii« 
po5) 
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with  an  inereftse  of  variety  of  plants.     Besides,  the  numeroas 

jpusses,  for  the  purposes  of  -being  cut  green,  and  for  making  into  ha^ 
Would  require  other  1,000  acres.  The  whole  system  of  pasturing  younff 
and  old  stock  on  natural  and  artificial  grasses  in  low  grounds  and  on  hign 
altitudes,  and  in  sheltered  and  exposed  situations,  would  require  at  least 
3,'O00  acres.  Then,  experiments  with  forest-trees,  in  reference  to  timber 
and  shelter  in  different  elevations  and  aspects,  would  surely  require  1,000 
acres.  Improvements  in  bog  and  muir  lands  should  have  odier  1,000  acres. 
So  that  9,500  acres  would  be  required  to  put  only  a  given  proportion  «f 
lltse  objects  of  cultivation  in  this  country  to  the  test  of  full  experinMsnt. — 
Such  an  extent  of  groii:i^l  will,  no  doubt,  astonish  those  who  are  in  tho 
habit  of  talking  about  200  acres  as  capable  of  affording  sufficient  scope  for 
an  experimental  farm.  Those  people  should  be  made  to  understand  that 
the  plow  must  have  room  to  work,  and  that  there  is  no  other  way  of  ex- 
perimentizing  satisfactorily  for  Jield  culture,  on  an  experimental  farm,  but 
by  affording  it  a  real  field  to  work  in.  If  less  ground  be  given,  fewer  sub- 
jects must  be  taken ;  and  if  any  subject  is  rejected  from  experiment,  then 
the  system  of  experimentizing  will  be  rendered  incomplete.  The  systcni 
of  experimentizing  should  be  carried  out  to  the  fullest  extent  of  its  capa- 
bility on  experimental  farms,  or  it  should  be  left,  as  it  has  hitherto  be^n, 
in  the  hands  of  farmers.  The  farmers  of  Scotland  .have  worked  out  for 
themselves  an  admirable  system  of  husbandry,  and  if  it  is  to  be  improved 
to  a  still  higher  pitch  of  skill  by  experimental  farms,  the  means  of  improve- 
ment should  be  made  commensurate  with  the  object,  otherwise  thei«  will 
be  no  satisfaction,  and  certain  failure ;  for  the  promoters  of  experimental 
foms  should  keep  in  mind  that  the  existing  husbandry,  improved  as  it  is, 
is  neither  in  a  stationary  nor  in  a  retrograding,  but  in  a  progressive  state 
toward  farther  improvement.  Unless,  therefore,  the  proposed  experiments, 
by  which  it  is  intended  to  push  its  improvement  still  farther  towai-d  per- 
fection, embrace  every  individual  of  the  multifarious  objects  which  engaoie 
the  attention  of  agriculturists,  that  one  may  be  neglected  which,  if  culti- 
vated, would  have  conferred  the  greatest  boon  on  Agriculture.  I  come, 
therefore,  to  this  conclusion  in  the  matter :  that  minute  experiments  on  the 
progressive  developments  of  plants  and  animals  are  absolutely  requisite  to 
establish  their  excellence  or  worthlessness,  and  these  can  be  performed  on 
a  small  space  of  ground ;  but  to  stop  short  at  this  stage,  and  not  pursue 
flieir  culture  on  a  scale  commensurate  with  the  operations  of  the  farm,  is  to 
render  the  experimental  farm  of  little  avail  to  practical  husbandry,  and 
none  at  all  to  interest  the  farmer. 

So  large  an  extent  of  farm  would  most  probably  embrace  all  the  varie- 
ties of  soil.  It  should,  moreover,  contain  high  and  low  land,  arable,  bo|r, 
and  muir  land,  sheltered  and  exposed  situations,  and  the  whole  should  He 
contiguous,  in  order  to  be  influenced  by  the  climate  of  the  same  locality. 
It  would  scarcely  be  possible  to  procure  such  an  extent  of  land  under  the 
aame  landlord,  but  it  might  be  found  in  the  same  locality  on  different  es- 
tates. Bueh  a  farm,  rendered  highly  fertile  by  draining,  manuring,  liming, 
and  labor,  and  plenished,  as  an  experimental  farm  should  be,  with  dU  tbs 
varieties  of  crop,  stock,  implements,  and  woods,  would  be  a  magnificent 
Spectacle  worthy  of  a  nation's  effort  to  put  into  a  perfect  state  for  a  na- 
tional object.  What  a  wide  field  of  observation  would  it  present  to  the 
botanical  physiologist,  containing  a  multiplicity  of  objects  made  subservi* 
ent  to  experiment !  What  a  laboratory  of  research  for  the  chemist, -aUHmg 
every  possible  variety  of  earths,  manures,  plants,  and  products  of  vegeta* 
tion !  tVliat  a  museum  of  objects  for  the  naturalist,  m  which  to  obserre 
Ae  Uving  habits  and  instincts  of  animals,  some  useful  to  mm,  and  odnn 
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injurioas  to  the  fruits  of  his  labor !  What  an  arena  upon  which  the  hus- 
Mndman  to  exercise  his  practical  skill,  in  varying  the  modes  of  culture  of 
crops  and  liye-stock !  What  an  object  of  intense  curiosity  and  untatisfying 
ironder  to  the  rustic  laborer !  But,  above  all,  what  interest  and  solicitude 
«hould  the  statesman  feel  the  appliance  of  such  a  mifl^btj  engine,  set  in 
motion,  to  work  out  the  problem  of  agricultuiul  skill,  prosperity,  and 
power.* 


y     OF    THE    KIND    OF    EDUCATION    BEST    SUITED    TO    YOUNrt 

FARMERS. 

"  Bffrwftan  the  pbynrnl  ■ciences  mid  tho  sits  of  life  there  cubeiBta  «  cmMtaat  motnel 
interchange  of  good  oiHco«,  and  no  considenible  progreaa  cnn  Im  made  in  the  one  with- 
out,  of  necewity,  giirin<T  ri»e  to  corresponding  virps  in  the  other.  On  the  one  hand, 
every  art  is  in  M>me  meeirorG.  and  many  entirely,  dependent  on  thoae  very  powers  and 
qiinlhiee  of  the  nuiteriul  world  which  it  i«  the  oi>Jcct  of  physical  inquiry  to  investigate 
•     and  explain."  H«n«<rHi8T.. 

WrrH  respect  to  the  education  of  young  farmers,  no  course  of  element- 
ary education  is  better  than  what  is  taught  at  the  excellent  parochial 
schools  of  this  country.  The  sons  of  farmers  and  of  peasants  have  in  them 
*a  favorable  opportunity  of  acquiring  the  elements  of  a  sound  education, 
and  they  happily  avail  themselves  of  the  opportunity ;  but,  besides  ele- 
mentary education,  a  classical  one  sufficiently  extensive  and  profound  fot 
farmers  may  there  also  be  obtained.  But  there  are  subjects  of  a  different 
nature,  sciences  suited  to  the  study  of  malurer  years,  which  young  farmers 
should  make  a  point  of  learning — 1  mean  the  sciences  of  Natural  Philoso- 
phy, Natural  History,  Mathematics,  and  Chemistry.  These  are  taught  at 
colleges  and  academies.  No  doubt  these  sciences  are  included  in  the  cur- 
riculum of  education  provided  for  the  sons  of  landowners  and  wealthy 
farmers ;  but  every  class  of  farmers  should  be  taught  them,  not  with  a 
view  of  transforming  them  into  philosophers,  but  of  communicating  to 
ihera  the  important  knowledge  of  the  nature  of  those  phenomena  which 
daily  present  themselves  to  their  observation.  Such  information  would 
make  them  more  intelligent  farmers,  as  well  as  men.  The  advantages 
which  farmers*  would  derive  from  studying  those  sciences  will  be  best  un- 
derstood by  pointing  out  their  nature. 

It  is  evident  that  most  farming  operations  are  much  affected  by  external 
influences.  The  state  of  the  weather,  for  instance,  regulates  eveiy  field 
operation,  and  local  influences  modify  the  climate  very  materially.  Now 
it  should  be  desired  by  the  fanner  to  become  acquainted  with  the  causes 
which  give  rise  to  those  influences,  and  these  can  only  be  known  by  com- 
prehending the  laws  of  Nature  which  govern  every  natural  phenomenon. 
The  science  which  investigates  the  laws  of  these  phenomena  is  called  Nat- 
ural Philosophy,  and  it  is  divided  into  as  many  branches  as  there  are  classes 
of  phenomena.  The  various  classes  of  phenomena  occur  in  the  earth,  air, 
water,  and  beavens.  The  laws  which  regulate  them,  being  unening  in 
their  operation,  admit  of  absolute  demonstration ;  and  the  science  which 
affords  the  demonstration  is  called  Mathematics,  Again,  every  object,  an 
im^e  or  inanimate,  that  is  patent  to  the  senses,  possesses  an  individual 
identity,  so  that  no  two  objects  can  be  confounded  together.  The  science 
Whicb  makes  us  acquainted  with  the  marks  for  identifying  indlviduxls  ^ 

mi  II 
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termed  Natural  History.  Farther,  every  object,  animate  or  inanimate, 
cognizable  by  the  senses,  is  a  compound  body  made  up  of  certain  elements. 
Chemistry  is  the  science  which  makes  us  acquainted  with  the  nature  and 
combinations  of  those  elements.  We  thus  see  how  generally  applicable 
those  sciences  are  to  the  phenomena  around  us,  and  their  utility  to  the 
farmer  will  be  the  more  apparent,  the  more  minutely  each  of  them  is  in- 
vestigated. Let  us  take  a  cursory  view  of  each  subdivision  as  it  aHects 
Agnculture. 

Mathematics  ai*e  either  abstract  or  demonstrative.  Abstract  mathemat- 
ics "  treat  of  propositions  which  are  immutable,  absolute  truth,"  not  liable 
to  be  affected  by  subsequent  discoveries,  "  but  remains  the  unchangeable 
property  of  the  mind  in  all  its  acquirements,"  Demonstrative  mathematics 
are  also  strict,  but  are  "  intonvoven  with  physical  considerations" — that  is, 
subjects  that  exist  independently  of  the  mind's  conceptions  of  them  or  of 
the  human  w^ill ;  or,  in  other  words  still,  considerations  in  accordance  with 
nature.  Mathematics  thus  constitute  the  essential  means  of  demonstrating 
•the  strictness  of  those  laws  which  govern  natural  phenomena.  Mathemat- 
ics must,  therefore,  be  fii-st  studied  before  those  laws  can  be  understood. — 
Their  study  tends  to  expand  the  mind — ^to  enlarge  its  capacity  for  general 
principles,  and  to  improve  its  reasoning  powers. 

Of  the  branches  into  which  Natural  Philosophy  is  divided,  that  which 
is  most  useful  to  farmers  is  Mechanics,  which  is  defined  to  be  ''  the  science 
of  the  laws  of  matter  and  motion,  so  far  as  is  necessary  to  the  construction 
of  machines,  which,  acting  under  those  laws,  answer  some  purpose  in  the. 
business  of  life."  Without  mechanics,  as  thus  defined,  farmers  may  learn 
to  work  any  machine  which  answers  their  purpose ;  but  it  is  only  by  that 
science  they  can  possibly  understand  the  principles  upon  which  any  ma- 
chine is  constructed,  nor  can  any  machine  be  properly  constructed  in  defi- 
ance of  those  principles.  Both  machinists  ana  farmers  ought  to  be  versed 
ill  mechanical  science,  or  the  one  cannot  make,  and  the  other  guide,  any 
n'achine  as  it  ought  to  be  ;  but,  as  I  have  had  occasion  to  express  my  sen- 
timents on  this  subject  already,  I  shall  abstain  from  dilating  farther  upon 
it  here.  Mathematical  demonstration  is  strictly  applicable  to  mechanics, 
whether  as  to  the  principles  on  which  eveiy  machine  opei'ates,  or  the  form 
of  which  it  is  constructed.  The  principles  of  mechanics  are  treated  of  sep- 
arately under  the  name  of  Dynamics ^  which  is  defined  to  be  "  the  science 
of  foi'ce  and  motion." 

Pneumatics  is  the  branch  of  natural  philosophy  which  is  next  to  mcr 
chanics  in  being  the  most  useful  to  the  farmer  to  know.  It  "  treats  of 
air,  and  the  laws  according  to  which  it  is  condensed,  rarefied,  gi-avitates." 
The  states  of  the  air,  giving  a  variable  aspect  to  the  seasons,  as  they  pur- 
sue their  **  appointed  course,"  endue  all  atmospherical  phenomena  with  ex- 
treme interest  to  the  farmer.  Obflervation  alone  can  render  variety  of 
phenomena  familiar;  and  their  apparent  capriciousness,  arising  most 
probably  from  the  reciprocal  action  of  various  combinations  of  numerous 
elements,  renders  their  complicated  results  at  all  times  difficult  of  solution; 
for  all  fluids  are  susceptible  of  considerable  mutations,  even  from  causes 
possessing  little  force ;  but  the  mutations  of  elastic  fluids  are  probably 
effected  by  many  inappreciable  causes.  Nevertheless,  we  may  be  assured 
that  no  change  in  the  phenomena  of  the  atmosphere,  however  trivial, 
takes  place  but  as  the  unerring  result  of  a  definite  law,  be  it  chemical  or 
physical. 

Closely  connected  with  pneumatics,  in  so  far  as  the  air  is  concerned,  are 

the  kindred  natural  sciences  of  electricity  and  magnetism.     These  agencies, 

though  perfectly  perceptible  to  one  or  more  of  the  senses,  and  evidently 
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constantly  at  work  in  most  of  the  phenomena  of  the  atmosphere^ 
are  mysteriously  subtle  in  their  operations.  It  is  extremely  probable 
that  one  or  both  are  the  immediate  causes  of  all  the  changes  which  the 
atmosphere  is  continually  undergoing.  It  is  hardly  possible  that  the  at- 
mosphere, sun'ounding  the  globe  like  a  thin  envelop,  and  regulaily  carried 
round  with  it  in  its  diurnal  and  annual  revolutions,  should  exhibit  so  very 
dissimilar  phenomena  every  year,  but  from  some  disturbing  cause,  such  as 
the  subtile  influences  of  electricity,  which  evidently  bear  so  large  a  share 
in  all  remarkable  atmosplieiical  phenomena.  ltd  agency  is  the  most  proba- 
ble cause  of  the  irregular  currents  of  the  air  called  winds,  the  changes  of 
which  are  well  known  to  all  farmers  to  possess  the  greatest  influence  on 
the  weather. 

Natural  History  comprehends  several  branches  of  study.  Meteorology 
consists  of  the  obsei-vation  of  the  apparent  phenomena  of  the  atmosphere. 
The  seasons  constitute  a  principal  portion  of  tliei>e  phenomena.  The 
clouds  constitute  another,  and  are  classified  according  to  the  forms  they 
assume,  which  are  definite,  and  indicative  of  certain  changes.  The  winds 
constitute  a  third,  and  afford  subject  for  assiduous  observation  and  much 
'  consideration.  Attention  to  the  directions  of  the  wind  and  forms  of  the 
clouds  will  enable  farmers  to  anticipate  the  kind  of  weather  that  will  af- 
terward ensue  in  a  given  time  in  their  respective  localities.  The  preva- 
lence of  the  aqueous  meteors  of  rain,  snow,  hail,  and  ice,  b  indicated  by 
the  state  o£  the  clouds  and  winds. 

Hifdrograpkf/  is  the  science  of  the  watery  pait  of  the  terraqueous  globe. 
It  makes  us  acquainted  with  the  origin  and  nature  of  springs  and  marshes, 
the  effects  of  lakes,  marshes,  and  rivers,  on  the  air  and  on  veectatijon  in 
their  vicinity  ;  and  the  efiTects  of  sea  air  on  the  vegetation  of  maritime 
districts. 

Geology  is  the  knowledge  of  the  substances  which  compose  the  crust  of 
the  earth.  It  explains  the  nature  and  origin  of  soils  and  subsoils ;  that  is, 
the  manner  in  which  they  have  most  probably  been  formed,  and  the  rocks 
from  which  they  have  originated ;  it  discovers  the  relative  position,  stinic- 
ture,  and  direction  in  which  the  different  rocks  usually  lie.  It  has  as  yet 
done  little  for  Agriculture  ;  but  a  perfect  knowledge  of  geology  might 
supply  useful  hints  for  draining  land,  and  planting  trees  on  soils  and  over 
subsoils  best  suited  to  their  natural  habits,  a  branch  of  rural  economy  as 
yet  little  understood,  and  very  injudiciously  practiced. 

Botany  and  botanical  physiology,  which  treat  of  the  appearance  and 
structure  of  plants,  are  so  obviously  useful  to  the  agricultural  pupil,  that 
it  is  unnecessary  to  dilate  on  the  advantages  to  be  derived  from  a  know- 
ledge of  both. 

Zoology,  which  treats  of  the  classification  and  habits  of  all  animals,  from 
the  lowest  to  the  highest  organized  structure,  cannot  fail  to  be  a  source 
of  constant  interest  to  every  farmer  who  rears  stock.  There  are  few  wild 
quadrupeds  in  this  country  ;  but  the  insect  creation  itself  would  employ 
a  lifetime  to  investigate. 

Anatomy,  especially  coinparative  anatomy,  is  highly  useful  to  the  farmer, 
inasmuch  as  it  explains  the  functions  of  the  internal  structure  of  animals 
upon  which  he  bestows  so  much  care  in  rearing.  Acquainted  with  the 
functions  of  the  several  parts  which  constitute  the  corporeal  body,  he  will 
be  the  better  able  to  apportion  the  food  to  the  peculiar  constitution  of  the 
animal ;  and  also  to  anticipate  any  tendency  toward  disease,  by  a  previ« 
oualy  acquired  knowledge  of  premonitory  symptoms.  Comparative 
anatomy  is  most  successfully  taught  in  veterinary  schools. 
The  only  other  science  which  bears  directly  on  Agriculturei  and  with 
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Which  the  pupil  farmer  should  make  himself  acquainted,  is  Ckemutfy; 
that  science  which  is  cognizant  of  all  the  changes  in  the  constitution  df 
matter,  whether  effected  by  heat,  by  moisture,  or  other  means.  There  is 
no  substance  existing  in  nature  but  is  susceptible  of  chemical  examina  • 
lion.  A  science  so  universally  applicable  cannot  fail  to  arrest  popular  at- 
tention. Its  popular  character,  however,  has  raised  expectations  of  its 
toower  to  assist  Agriculture  to  a  much  greater  degree  than  the  results  of 
rts  investigations  yet  warrant.  It  is  very  generally  believed,  not  by  prac- 
tical farmers,  but  chiefly  by  amateur  agiiculturists,  who  profess  great 
regard  for  the  welfare  of  Agriculture,  that  the  knowledge  derived  from 
the  analysis  of  soils,  manures,  and  vegetable  products,  would  develop 
general  principles  which  might  lead  to  the  establishment  of  a  system  of 
Agriculture  as  certain  in  its  effects  as  the  unerring  results  of  science. 
Agriculture,  in  that  case,  would  rank  among  the  experimental  sciences,  the 
application  of  the  principles  of  which  would  necessarily  result  in  increased 
produce.  The  positive  effects  of  the  weather  seem  to  be  entirely  over- 
looked by  these  amateurs.  Such  sentiments  and  anticipations  are  rery 
prevalent  in  the  present  day,  when  every  sort  of  what  is  termed  scientific 
Knowledge  is  sought  after  with  an  eagerness  as  if  prompted  by  the  fear 
of  endangered  existence.  This  feverish  anxiety  for  scientific  knowledge 
is  vei*y  unlike  the  dispassionate  state  of  mind  induced  by  the  patient  in- 
vestigation of  true  science,  and  very  unfavorable  to  the  right  application 
of  the  principles  of  science  to  any  practical  art.  Most  of  the  leading 
agricultural  societies  instituted  for  the  promotion  of  practical  Agriculture, 
have  been  of  late  assailed  by  the  entreaties  of  enthusiastic  amateur  agri- 
culturists, to  construct  their  premiums  to  encourage  only  that  system  of 
Agriculture  which  takes  chemistry  for  its  basis. 

These  are  the  physical  sciences  whose  principles  seem  most  applicable 
to  Agriculture ;  and  being  so,  they  should  be  studied  by  every  farmer  who 
wishes  to  be  considered  an  enlightened  member  of  his  profession.  That 
farmers  are  quite  competent  to  attain  to  those  sciences,  may  be  gathered 
from  these  obsei*vations  of  Sir  John  Herschel :  "  There  is  scarcely  any 
well-informed  person  who,  if  he  has  but  the  will,  has  not  the  power  to  add 
something  essential  to  the  pfencral  stock  of  knowledge,  if  he  will  only  ob- 
serve regularly  and  methodically  some  particular  class  of  facts  which  may 
most  excite  his  attention,  or  which  his  situation  may  best  enable  him  to 
study  with  effect.  To  instance  one  subject  which  can  only  be  effectually 
improved  by  the  united  oKservations  of  great  numbers  widely  dispersed : 
Meteorology,  one  of  the  most  complicated  but  important  branches  of  sci- 
ence, is  at  the  same  time  one  in  which  any  person  who  will  attend  to  plain 
rules,  and  bestow  tlie  necessaiy  degi'ce  of  attention,  may  do  effectual  ser- 
vice." But  in  drawing  our  conclusions,  great  caution  is  requisite  ;  for, 
"  In  forming  inductions,  it  will  most  commonly  happen  that  we  are  led  to 
our  conclusions  by  the  especial  force  of  some  two  or  three  strongly  im- 
pressive facts,  rather  than  by  affording  the  whole  mass  of  cases  a  regular 
consideration ;  and  hence  the  need  of  cautious  verification.  Indeed,  so 
strong  is  this  propensity  of  the  human  mind,  that  there  is  hardly  a  more 
common  thing  than  to  find  persons  ready  to  assign  a  cause  for  every  thing 
they  see,  and  in  so  doing,  to  join  things  the  most  incongruous,  by  analo- 
gies the  most  fanciful.  This  being  the  case,  it  is  evidently  of  great  im- 
portance that  these  first  ready  impulses  of  the  mind  should  be  made  On 
the  contemplation  of  the  cases  most  likely  to  lead  to  good  inductions.  The 
misfortune,  however,  is,  in  natural  philosophy,  that  the  choice  does  nnt 
rest  with  us.  We  must  take  the  instances  as  Nature  presents  them,  fiven 
if'W6  are  furnished  with  a  list  of  them  in  tabular  order,  we  mittt  imdbr- 
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sMumI.  and  compare  them  with  each  other,  before  we  can  tell  which  are, 
tfafi.iastaiices  thus  deservedly  entitled  to  the  highest  consideration.  And^, 
after  all,  after  muc^  labor  in  vain,  and  ^'oping  in  the  dark»  accident  or 
casual  observation  will  present  a  case  which  strikes  us  at  once  with  a  full 
insight  into  the  subject,  before  we  can  even  have  time  to  determine  to 
what  class-  its  prerogative  belongs."* 

Many  farmers,  I  dai-e  say,  will  asseit  it  to  be  far  beyond  the  reach  of 
their  means,  and  others  beyond  their  station,  to  bestow  on  their  sons  so 
learned  an  education  as  that  implied  in  the  acquirement  of  the  sciences, 
just  now  enumerated.  Such  apprehensions  are  ill-founded ;  because  no 
fanner  that  can  afford  to  support  his  sons  at  home,  without  working  for 
their  bare  subsistence,  but  possesses  the  means  of  giving  them  a  good 
education,  as  I  shall  immediately  prove  ;  and  no  farmer,  who  confessedly 
has  wealth,  should  gi'udge  his  sons  an  education  that  will  fit  them  to 
adorn  tlie  pi-ofession  they  intend  to  follow. 

It  cannot  be.  denied  that  a  knowledge  of  mathematics  and  natural  phi- 
losophy greatly  elevates  the  mind.  Those  farmers  who  have  acquired 
these  sciences,  must  be  sensible  of  their  tendency  to  do  this  ;  and  they 
will  therefore  naturally  wish  tJutir  sons  to  enjoy  what  they  themselves  do. 
Those  who  of  themselves  do  not  know  these  sciences,  on  being  informed 
of  their  beneficial  tendency,  will  probably  feel  it  to  be  their  duty  to  edu- 
cate their  sons,  and  thereby  put  it  in  their  power  to  raise  themselves  ia 
society  and  at  the  same  time  shed  a  lustre  on  the  profession  of  which  they 
are  membei-s.  The  same  species  of  reasoning  applies  to  the  acquirement 
of  the  peculiar  accomplishments  bestowed  on  the  mind  by  a  knowledge 
of  natural  history  and  chemistry.  Neither  the  time  nor  expense  of  ac- 
quiiing  such  an  education  is  of  that  extent  or  magnitude  as  to  deter  any. 
farmer's  son  from  attempting  it,  who  occupies  a  station  above  that  of  a 
farm  steward.  Besides  these  considerations,  a  good  education,  as  the  trite 
saying  has  it,  is  the  best  legacy  a  parent  can  leave  his  child ;  and,  on  this 
account,  it  is  better  for  the  young  farmer  himself  to  bestow  on  him  a  bu- 
perior  education,  in  the  first  instance,  with  a  pait  even  of  the  money  des- 
tined by  his  father  to  stock  him  a  faim,  than  to  plenish  for  him  a  larger 
farm,  and  stint  his  education.  The  lar<^cr  farm  would,  no  doubt,  enable 
the  half-educated  son  to  earn  a  livelihood  more  easily ;  but  the  wcll-edu* 
cated  one  would  be  more  than  compensated  in  the  smaller  farm,  by  the 
possession  of  that  cultivated  intelligence  which  would  induce  him  to  ap- 
ply the  resources  of  his  mind  to  drawing  forth  the  capabilities  of  the  soil, 
and  making  himself  an  infinitely  superior  member  of  society.  Were  in- 
dustrious farmers  as  eager  to  improve  their  sons'  minds  by  superior  edu- 
cation, as  they  too  often  are  to  amass  foitunes  for  thorn — a  boon  unprofit- 
aHy  used  by  uncultivated  minds — they  would  display  more  wisdom  in 
their  choice.  No  really  sensible  farmer  should  hesitate  to  deride  which 
course  to  take,  when  the  intellectual  improvement  of  his  family  is  con- 
cerned. He  should  never  permit  considerations  of  mere  pelf  to  overcome 
a  sense  of  right  and  of  duty.  Rather  than  prevent  his  son  having  the  power 
to  raise  himself  in  his  profession,  he  should  scrupulously  economize  his. 
own  expenditure. 

I  shall  now  show  that  the  time  occupied  in  the  acquisition  of  thp9«. 
sdeDces  which  are  expedient  for  the  farmer  to  learn,  is  not  lost  when 
compared  with  the  advantages  which  they  may  bestow.      Part  of  tJirc^^ 
yeofg,  will  accomplish  all,  but  three  years  are  doubtless,  an  tiqmense  tismo 


oTlfatiird  FliJIoMpby,  j^  J9q^I«|^. 
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for  a  young  man  to  lose  /  So  it  would  be ;  but,  to  place  the  subject  in  its 
proper  light,  I  would  put  this  statement  and  question  for  consicteration— • 
whether  the  young  farmer's  tim€f  who  is  for  years  constantly  following 
his  father's  footsteps  over  the  farm,  and  only  superintending  a  little  in  his 
absence,  while  the  father  himself  is,  all  the  time,  quite  capable  of  conduct- 
ing the  farm,  is  not  as  much  lost,  as  the  phrase  has  it,  as  it  would  be  when 
he  is  occupied  in  acquiring  a  scientific  education  at  a  little  distance  from 
home  ?  Insomuch  as  the  young  man's  time  is  of  use  to  the  farm,  the  two 
cases  are  nearly  on  a  par ;  but,  in  as  far  as  both  cases  affect  himself,  there 
is  no  question  that  science  would  benefit  him  the  more — ^no  question  that 
a  superior  education  would  afterward  enable  him  to  learn  the  practical 
part  of  his  profession  with  his  father,  with  much  greater  ease  to  himself. 
The  question  is  thus  nan-owed  to  the  consideration  of  the  alternative  of 
the  cost  of  keeping  the  son  at  home,  following  his  father  as  idly  as  his 
shadow,  or  of  scTuIing  him  to  college.  Even  in  this  pecuniary  point  of 
view,  the  altcniativc  consists  merely  of  the  dif!crence  of  maintenance  at 
home,  and  that  in  a  town,  with  the  addition  of  fees.  That  this  difference 
is  not  great,  I  shall  now  show. 

Part  of  three  years,  as  I  have  said,  would  accomplish  all  amply,  and  in 
this  way  :  the  first  year  to  be  devoted  to  mathematics,  the  second  to 
natural  philosophy,  and  the  third  to  natural  history  and  chemistry ;  and 
along  with  these  principal  subjects,  some  time,  in  both  years  should  be 
devoted  to  geography,  English  grammar  and  composition,  book-keeping, 
and  a  knowledge  of  cash  transactions.  The  two  months'  vacation  in  each 
year  could  be  spent  at  home.  There  are  seminaries*  at  which  these  sub- 
jects mayt  be  studied,  at  no  great  distance  from  every  farmer's  home. 
There  are,  fortunately  for  the  youths  of  Scotland,  universities,  colleges, 
and  academies,  in  many  parts  of  the  country.  Edinburgh,  Glasgow, 
Aberdeen,  and  St.  Andrews,  can  boast  of  well-endowed  universities  and 
colleges ;  while  the  academies  at  Dundee,  Perth,  Ayr,  Dollar,  and  Inver- 
neFS,  have  been  long  famed  for  good  tuition. 


10.    OF  THE  DIFFERENT  KINDS  OP  FARMING. 

"  ni  teach  you  differeoces.** 

Lkab. 

Perhaps  the  young  farmer  will  be  astonished  to  learn  that  there  are 
many  and  various  systems  of  farming ;  yet  so  in  reality  is  the  case,  and 
moreover  that  they  all  possess  very  distinctive  characteristics.  There  are 
six  kinds  of  farming  practiced  in  Scotland  alone  ;  and  thoujrh  all  are  pur- 
sued under  some  circumstances  common  to  all,  and  each  kind  is  perhaps 
best  adapted  to  the  particular  soil  and  situation  in  which  it  is  practiced ; 
yet  it  is  highly  probable  that  one  of  the  kinds  might  be  applicable  to,  and 
profitably  followed,  in  all  places  of  nearly  similar  soil  and  locality.  Lo- 
cality, however,  determines  the  kind  of  farming  fiilly  more  than  the  soil ; 
the  soil  only  entirely  determining  it  when  of  a  very  peculiar  consistence. 
The  comparative  influence  of  locality  over  soil  in  determining  this  point 
will  be  better  understood  after  shortly  considering  each  kind  of  farming. 


[*  Or  free  ichooli.  f  Or  oagbt  to  beu  Bd.  Fmn^  Ltb.] 
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1.  One  kind  is  wholly  confined  to  pcLstoral  districts,  which  are  chiefly 
aituated  in  the  Highlands  and  Western  Isles  of  Scotland — in  the  Cheviot 
and  Cumberland  hills  of  England — and  very  generally  in  Wales.     In  all 
these  districts,  fanning  is  almost  restricted  to  the  breeding  of  cattle  and 
sheep ;  and,  as  natural  pasture  forms  the  principal  food  of  live-stock  in  a 
paBtoral  country,  very  httle  arable  culture  is  there  practiced  for  their  be- 
hoof.   Cattle  and  sheep  are  not  always  both  reared  on  the  same  farm. 
Cattle  are  reared  in  very  large  numbers  in  the  Western  Isles,  and  in  the 
pastoral  valleys  among  the  mountain-ranges  of  England,  Wales,  and  Scot- 
land*   Sheep  are  reared  in  still  greater  numbers  in  the  vpper  parts  of  the 
mountain-ranges  of  Wales  and  of  the  Highlands  of  Scotland ;  and  on  the 
green  round-backed  mountains  of  the  south  of  Scotland  and  the  north  of 
England.      The  cattle  reared  in  pastoral  districts  are  small  sized,  chiefly 
black  colored,  and  homed.      Those  in  the  Western   Isles,  called  "  West 
Highlanders,"  or  "  Kyloes,"  are  esteemed  a  beautifully  symmetrical  and 
valuable  breed  of  cattle.     Those  in  the  valleys  of  the  Highland  moun 
tains,  called  "  North  Highlanders,"  are   considerably  inferior  to  them  in 
quality,  and  smaller  in  size.     The  black-faced,  mountain,  or  heath,  homed 
sheep,  are  bred  and  reared  on  the  upper  mo^intain-ranges,  and  fattened  in 
the  low  country.      The  round-backed  green  hills  of  the  south  are  mostly 
stocked  with  the  white-faced,  hornless,  Cheviot  breed, ;    though  the  best 
kind  of  the  black-faced  breed  is  also  reared  in  some  localities  of  that  dis- 
trict, but  seldom  both  breeds  are  bred  by  the  same  farmer.      Wool  is  a 
staple  product  of  sheep  pastoral  farming. 

Pastoral  farms  are  chiefly  appropriated  to  the  rearing  of  one  kind  of 
^lieep,  or  one  kind  of  cattle  ;  though  both  classes  of  stock  are  bred  where 
?alleys  and  mountain-tops  are  found  on  the  same  farm.  The  ai*able  cul- 
ture practiced  on  them  is  confined  to  the  raising  of  provisions  for  the  sup- 
port of  the  shepherds  and  cattle-herds  ;  and  perhaps  of  a  few  turnips,  for 
the  support  of  the  stock  dunng  the  severity  of  a  snow-storm ;  but  the 
principal  artificial  food  of  the  stock  in  winter  is  hay,  which  in  some  cases 
is  obtained  by  inclosing  and  mowing  a  piece  of  natural  grass  on  a  spot  of 
good  land,  near  the  banks  of  a  rivulet,  the  alluvial  soil  along  the  river 
sides  being  generally  of  fine  q\iality.  All  pastoral  farms  are  large,  some 
containing  many  thousands  of  acres — ^nay  miles  in  extent ;  but  from  1,500 


[*  In  the  Uoited  States  the  moaotain  ranges  running  from  east  to  west  may  be  coasidured  our 
"  pastoral "  or  grazing  districts. 

The  (artlier  vre  go  east  the  more  are  snch  lands  devoted  to  sheep  hasbandry,  while  in  the  west 
ind  sootb-wcst  they  are  given  np  to  the  rearing  of  cattle,  to  be  sold,  as  lean  or  stock  cattle,  to  the 
grazier,  who  sometimes  buys  and  carries  them  throagh  the  winter  on  wheat  straw,  and  fattens 
them  on  grass  against  the  next  aatnmn.  But  more  generally  they  are  sold  in  spring,  grazed 
throagh  the  samroer,  and  fattened  on  corn  the  following  winter.  Thns  prepared  for  market,  they 
ate  either  killed  and  packed  in  the  West,  or  driven  thence  in  spring  and  summer  to  the  eastern 
msrkett.  For  oor  pastoral  or  grazing  districts,  a  comparatively  smaller  and  mors  thrifty  race  of 
cattle,  weighoig,  when  at  market,  from  500  to  700.  is  most  advantageoas  for  all  parties,  a%  with 
bat  little  exception  they  have  to  "  shift  for  themselves  "  thronghoat  the  year,  and  often  get  no 
special  fisedlng. 

It  is  as  true  now  as  it  was  in  the  time  of  Sir  John  Sinclair,  tliat  where  the  surface  is  harren  and 
thadiraate  rigoroos^  it  is  essential  that  the  stock  bred  and  maintained  there  should  be  enabled  to 
■artaia  the  severities  and  vicissitudes  of  the  weather  as  well  as  scarcity  of  foood,  or  any  other 
circamMance  in  its  locality  and  treatment  that  might  subject  a  more  delicate  breed  to  injury. 
Par  the  porposes  of  the  cattle  breeder  in  the  mountains,  it  is  probable  that  the  hardy  middle  sized 
Noith  Devon  would  be  foond  most  eligible ;  or  if  it  should  be  deemed  expedient  to  tiy  a  foreign 
cfosB  which  we  have  not  tried,  obvious  reasons  suggest  that  the  Polled,  or  Galloway,  and  tha 
Booieh  Highland  races  should  be  had  recourse  to.  Ed,  Farm,  IAb,\ 

(113) » 


6€  THB  BOOK  OF  THE  FJIRIL 

to  3»000  acros  is  perhaps  an  ordinaxy  size.^    Locality  determines  tUs  kii 
of:  fWiaing. 

The  9tocki7tg  of  a  pastoral  farm  consists  of  a  breeding  stock  of  sheep  or 
caule,  and  a  yearly  proportion  of  barren  stock  intended  to  be  fed  and  sold 
at  a  proper  age.  A  large  capital  is  thus  required  to  stock  at  first,  and 
afterward  maintain  such  a  farm  ;  for,  although  the  quality  of  the  land  may 
not  be  able  to  support  many  heads  of  stock  per  aci*e,  yet,  as  the  farms  are 
large,  the  number  of  heads  required  to  stock  a  large  farm  is  very  consid- 
erable. The  rent,  when  consisting  of  a  fixed  sum  of  money,  is  of  no  great 
amount  per  acre,  but  sometimes  it  is  fixed  at  a  sum  per  head  of  the  stock 
that  the  farm  will  maintain. 

A  pastaral  farmer  should  be  well  arquaintcd  with  the  rearing  and  man- 
agement of  cattle  or  sheep,  whicheviT  \\\a  farm  is  best  suited  for.    A  know 
ledge  of  general  field  culture  is  of  little  use  to  him,  though  he  should  know 
how  to  raise  turnips  and  make  hay. 

2.  Another  kind  of  farming  is  practiced  on  carse  land.  A  carse  is  a  dis- 
trict of  country,  consisting  of  deep  horizontal  depositions  of  alluvial  or  dilu- 
vial clay,  on  one  or  both  sides  of  a  considerable  river  ;  and  may  be  of  great 
or  small  extent,  but  generally  comprehends  a  large  tract  of  country.  In 
almost  all  respects,  a  carse  is  quite  tiie  opposite  to  a  pastoral  district.  Carse 
land  implies  a  flat,  rich,  clay  soil,  capable  of  raising  all  sorts  of  grain  to 
great  perfection,  and  unsuited  to  the  cultivation  of  pasture  grasses,  and,  of 
course,  to  the  rearing  of  live-stock.  A  pastoral  district,  on  the  other  hand, 
is  always  hilly — the  soil  generally  thin,  poor,  and  various,  and  commonly 
of  a  light  texture,  much  more  suited  to  the  growth  of  natural  pasture  grasses 
than  of  grain,  and,  of  course,  to  the  roaring  of  live-stock.  Soil  decides  thia 
kind  of  farming. 

Being  all  arable,  a  carse  farm  is  mostly  stocked  with  animals  and  imple- 
ments of  labor ;  and  these,  with  seed-corn  for  the  large  proportion  of  the 
land  cultivated  under  the  plow,  require  a  considerable  outlay  of  capital. — 
Carse  land  always  maintains  a  high  rent  per  acre,  whether  it  consists  solely 
of  money,  or  of  money  and  com  valued  at  the  fiars  prices.  A  carse  farm, 
requiring  much  capital  and  much  labor,  is  never  of  large  extent— seldom 
exceeding  200  acres. 

A  carsei  farmer  requires  to  be  well  acquainted  with  the  cultivation  of 
grain,  and  almost  nothing  else,  as  he  can  rear  no  live-stock ;  and  all  he  re- 
quires of  them  are  a  few  milch  cows,  to  supply  milk  to  his  household  and 
fann -servants,  and  a  few  cattle  in  the  straw-yard  in  winter,  to  trample  down 
the  large  quantity  of  straw  into  manure— both  of  which  classes  of  cattle  are 
purchased  when  wanted. 

3.  A  third  sort  of  farming  is  that  which  is  practiced  in  tlie  ncighhorhood 
of  large  totcns.  In  the  immediate  vicinity  of^  London,  farms  are  appropri- 
ated to  the  growth  of  garden  vegetables  for  Covent-Garden  market ;  and, 
of  course,  their  method  of  cultui*e  can  have  nothing  in  common  with  either 
pastoral  or  carse  farms.  In  the  neighborhood  of  most  towns,  garden  vege- 
tables, with  the  exception  of  potatoes,  are  not  so  much  cultivated  as  green 
(»^pa,  such  as  turnips  and  grass,  and  dry  fodder,  such  as  straw  and  hay,  for 
the  use  of  cow-feeders  and  stable-keepers.  The  practice  of  this  kind  of 
fkrming  is  to  dispose  of  all  the  produce,  and  receive  in  return  manure  for 
the  land.  And  this  constitutes  this  kind  of  farming  a  retail  trade  like  that 
in  town,  in  which  articles  are  bought  and  sold  in  small  quantities,  mostly 


•  Kb  to  bo  regretted  thttnehlier  the  Otd  Bor  Ao  Now  StttlNfool  A«eoiBii«C80olkiid  glvw 
«U^oi«iM  oftbe  flmns  lAuy  of  tfao  pwisboi  deacribffd, 

[f  Wbat  we  oatt.  a  gninfarmer.  AL  ^«Mk  lijkl 
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brrwdj  money.*     When  there  is  not  a  sufficient  demand  in  the  town  fiar 

all  the  disposable  produce,  the  farmer  purchases  cattle  and  sheep  to  eat  tha 
turnips,  and  trample  the  straw  into  manure,  in  winter.  LocaJity  decidet 
this  kind  of  farming. 

The  chief  qualification  of  an  occupant  of  this  kind  ofjarm  is  a  thorough 
acaaaintance  with  the  raisins;  of  green  crops — ^potatoes,  clover,  and  turnips  | 
ana  his  particular  study  is  the  liaising  of  those  kinds  and  varieties  that  are 
most  prolific,  for  the  sake  of  having  large  quantities  to  dispose  o(  and  which^ 
at  the  same  time,  are  most  suitable  to  the  wants  of  his  customers. 

The  capital  required  for  a  farm  of  this  kind,  which  is  all  arable,  is  a0 
large  as  that  for  a  carse  farm.  The  rent  is  always  high  per  acre,  and  die 
extent  of  land  not  large— seldom  exceeding  30  Q  acres. 

4.  A  fourth  kind  of  farming  is  the  dairy  husbandry.     It  specially  directs 
its  attention  to  the  manufacture  of  butter  and  cheese,  and  the  sale  of  milk. 
Some  farms  are  laid  out  for  the  express  purpose ;  but  the  sale  of  milk  i» 
frequently  conjoined  with  the  raising  of  green  crops,  in  the  neighborhood 
of  large  towns,  whose  inhabitants  are  whence  daily  supplied  with  milk, 
though  seldom  firom  pasture,  which  is  mostly  appropriatea  as  paddocks  for 
stock  sent  to  the  weekly  market.     But  a  true  dairy-farm  requires  old  pa^ 
ture.    The  chief  business  of  a  dairy  farm  is  the  management  of  cows  and 
of  their  produce ;  and  whatever  arable  culture  is  practiced  thereon  is  made 
entirely  subservient  to  the  maintenance  and  comfort  of  tlie  dairy  stock. — 
The  nulk,  where  practicable,  is  sold ;  where  beyond  the  reach  of  sale,  it  is 
partly  churned  into  butter,  which  is  sold  either  fresh  or  salted,  and  partly 
made  into  cheese,  either  sweet  or  skimmed.     No  stock  are  reared  on  dairy- 
farms,  as  on  pastoral,  except  a  few  quey  (heifer)  calves,  occasionally  to  re- 
plenish the  cow  stock ;  nor  aged  stock  fed  in  winter,  as  on  farms  in  th^ 
vicinity  of  towns.    The  bull  calves  are  frequently  fed  fbr  veal,  but  the  prin- 
cipal kind  of  stock  reared  are  pigs,  which  are  fattened  on  dairy  refuse.-— 
Young  horses,  however,  are  sometimes  successfully  reared  on  dairy-farms^ 
Horse  labor  being  comparatively  little  required  thereon,  mares  can  carry 
their  young,  and  work  with  safety  at  the  same  time ;  while  old  pasture, 
spare  milk,  and  whey  aflford  great  facilities  for  nourishing  young  horses  in 
a  superior  manner.    Locality  has  decided  this  kind  of  farming  on  the  large 
•cale. 

The  purchase  of  cows  is  the  principal  expense  of  stocking  a  dairy  farm  ; 
and  as  the  purchase  of  4ive-stock  in  any  state,  especially  bi-eeding-stock,  is 
always  expensive,  and  live-stock  themselves,  especially  cows,  constantly  lia^ 
ble  to  many  casualties,  a  dairy-farm  requires  a  considerable  capital.  It  is^ 
however,  seldom  of  large  extent — seldom  exceeding  150  acres.  The  arable 
portion  of  the  farm  supplying  the  green  crop  for  winter  food  and  litter^ 
does  not  incur  much  outlay,  as  hay — that  obtained  from  old  pasture  grass 
— fojrms  the  principal  food  of  all  the  stock  in  winter.  The  rent  of  dairj- 
&rms  is  high. 

A  dairyfarmer  should  be  well  acquainted  with  the  properties  and  man- 
agement of  milch  cows,  the  manufacture  of  butter  and  cheese,  the  feeding 
of  veal  and  pork,  and  the  rearing  of  horses ;  and  he  should  also  possess  a* 
much  knowledge  of  arable  culture  as  to  enable  him  to  raise  those  kinds  of 

[*  Tbe  &oilities  aSbrded  by  steam  for  the  qaiclt  tnumportation  of  periahable  artidoa  lach  M 
Mt  and  milk,  and  the  more  delicate  Tegetablca— has  had  tlie  effect  of  opening  market  gaidaat 
•t  a  comparadTely  great  distance  from  the  large  towns.  A  nutroad  or  a  steamboat  will  Mag 
Asae  articles  into  market,  from  a  distance  of  fifty  miles,  with  as  little  delay,  and  leas  hijarj  by 
taDsportatioii,  than  an  ordinary  ooniwyance  woald. bring  them  ten  miles.  Olyyioas  as  is  this 
k  ii  deemed  proper  to  BBantioii  i^  that  it  may  not  be  k>st  aigfat  of  in  Ibe  porehaae  of  fwma 
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M^dfi  cfop»,  and  tJhsf  s^^ecies  of  hsy,  wbich  ar&  ilMint  congenial  to  ^"vlvfiAK 
S^  predttctiott  of  milk. 

5.  A  fifiEh  method  of  farming  is  that  wbieb  is  pi-acticed  in  most  arab^ 
districts,  consisting  of  any  kind  of  soil  not  strictly  carse  land.  iThis  method 
(fOBsists  of  a  regular  system  of  cultivating  grains  and  soivn  grasses,  with  the 
j^attial  rearing,  and  partial  purchasing,  or  wholly  purchasing,  of  csttde ;  and 
no  sheep  are  reaped  in  this  system,  they  being  pni^hased  in  autumn,  to  be' 
fed  on  turnips  in  winter,  and  sold  off  fat  in  spring.  This  system  may  be 
said  to  combme  the  j^rafesnons  of  the  farmer^  t%e  cattle-dealer,  amd  the  theep" 
dealer,^ 

To  becoitae  a  farmer  of  this  mixed  husbandr^^  a  man  must  be  acquainted 
with  every  kind  of  farming  practiced  in  the  country.  He  actually  pracdcea 
them  all.  He  prosecutes,  it  is  true,  each  kind  in  a  rather  different  manner 
from  that  practiced  in  localities  where  the  particular  kind  is  pursued  as  the 
only  system  of  farming ;  because  each  branch  of  his  farming  must  be  con- 
dfuctcd  so  as  to  conduce  to  the  welfare  of  the  whole,  and,  by  studying  the 
mutual  dependence  of  parts,  he  produces  a  whole  in  a  superior  manner.— 
This  multiplicity  of  objects  requires  from  him  more  than  ordinary  attention, 
and  much  more  than  ordinary  skill  in  management.  No  doubt,  the  farm- 
ers of  some  of  the  other  modes  of  farming  become  very  skillful  in  adapting 
their  pi*actice  to  the  situations  in  which  they  are  actually  placed,  but  hit 
ifiore  varied  experience  increases  versatility  of  talent  and  quickness  of  dis- 
cernment ;  and,  accordingly,  it  will  be  found  that  the  farmers  of  the  mixed 
hUshafbdry  prove  themselves  to  be  the  cleverest  and  most  intelligent  agri- 
culturistB  01  the  country. 


11.    OF  CHOOSING  THE  KIND  OF  FARMING. 

*  Choice,  being,  mutuid  act  of  all  our  wmiM,  makes  merit  her  election." 

TftOILUS  AND  CUsttnA. 

These  are  the  various  kinds  of  farming  pursued  in  this  kingdom ;  and, ' 
if  there  be  any  other,  its  type  may,  no  doubt,  be  found  in  the  mixed  sys- 
tem just  described.  One  of  these  systems  must  be  adopted  by  the  aspirant 
pMpil  for  his  profession.  If  he  succeed  to  a  family  inheritance,  the  kind  of 
farming  he  will  follow  will  depend  on  that  pursued  by  his  predecessor, 
^ich  he  will  learn  accordingly  ;  but  if  he  is  free  to  choose  for  himself,  and 
not  actually  restricted  by  the  circumstances  of  peculiar  locality,  or  soil,  or 
iMieritance,  then  I  would  advise  him  to  adopt  the  mixed  husbandry,  as 
containing  vnthin  itself  all  the  varieties  of  farming  which  it  is  requisite -for 
a  farmer  to  know. 

If  he  is  at  liberty  to  take  advice,  I  can  inform  him  that  the  mixed  hos- 
titodry  possesses  advantap^es  over  every  other ;  and  practically  thus :  in 
j^toral  farming,  the  stock  undergoes  minute  examination,  for  certain  pur- 
poses, only  at  distantly  stated  times ;  and  owing  to  the  wide  space  over 
which  they  have  to  roam  for  food  in  pastoral  districts,  comparatively  leas 
a^ttention  is  bestowed  on  them  by  shepherds  and  cattle-herds.  The  pas- 
toral- fanner  has  thus  no  paiticular  object  to  attract  his  attention  at  home 
IjptweeB  those  somewhat  long  intervals  of  time ;  and  in  the  mean  while 
tiNBte-iia^  to  hang  heavy  on  his  hands.  The  carse  farmer,  after  the  la- 
borsof  the  field  ajre  finished  in  spring,  ba»  nothing  but  a  little  hay^aoakij]^ 

[^^fefcli,  ln'(nir>c(mDti7,  tn  often  oombinod.  Ed.  Fttrm.  Lih^ 
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M  nhicli  bare-fallowing  in  summer,  to  occupy  his  mind  until  tbe  liairVdl^ 
RgBify-fanhftig  aftbrdss  Bttle  occupation  for  uxe  farmed  ih  winter.  Hid 
fknner  in  the  vicinity  of  large  towns  Has  almost  nothing  to  Jo  in  summit, 
from  tun^ip-seed  to  haxrest.  Mixed-husbandry,  on  the  other  hahd,  affbrdi* 
abundant  and  regular  employment  at  all  seasons.  Cattle  and  sheep  feed- 
ing, and  marketing  grain,  pleasantly  occupy  the  short  days  of  winter.  Seed* 
sowing  of  all  kinds  affords  abundant  employment  in  sprine.  The  rearing' 
of  Krenatock,  sale  of  wool,  and  culture  of  green  crops,  fill  up  the  time  in 
Buinmer  until  harvest ;  and  autumn,  in  all  circumstances,  brings  its  own 
busy  avocations  at  the  ingathering  of  the  fruits  of  the  earth.  There  is,^ 
strictly  speaking,  not  one  week  of  real  leisure  to  be  found  in  the  mixed 
system  oi  farming — ^if  the  short  period  be  excepted,  £cojn  assorting  lamb§ 
in  the  beginning  of  August  to  putting  the  sickle  to  the  com — and  that  pe- 
riod is  curtailed  or  protracted,  according  as  the  harvest  is  early  or  late. 

If  the  young  farmer  is  desirous  of  attaining  a  knowledge  of  every  kind 
of  farm  work — of  securing  the  chance  of  profit  every  year — and  of  find- 
ing regular  employment  at  all  seasons  in  his  profession,  he  should  deter- 
ihine  to  follow  the  mixed  husbandry'.  It  will  not  in  any  year  entirely 
disappoint  his  hopes.  In  it,  he  will  never  have  to  bewail  the  almost  total 
destrucdon  of  his  stock  by  the  rot,  or  by  the  severe  storms  of  winter,  as 
the  pastoral  farmer  sometimes  has.  Nor  can  he  sufier  so  serious  a  loss  ad 
the  carse  farmer,  by  his  crop  of  grain  heihg  affected  by  the  inevitable 
casualties  of  blight  or  drouth,  or  the  g^at  depression  of  prices  for  a  suc- 
cession of  years.  Were  his  stock  greatly  destroyed  or  much  deteriorated 
in  value  by  such  casualties,  he  might  have  the  grain  to  rely  on ;  and  were 
his  grain  crops  to  fail  to  a  serious  extent,  tke  aftock  might  insure  him  a 
profitable  return.  It  is  scarcely  within  the  bounds  of  probability  that  a 
loss  would  arise  in  any  year  firora  the  total  destruction  of  live-stock,  wool, 
and  grain.  One  of  them  may  fail,  and  the  prices  of  all  may  continue  de- 
pressed for  years  ;  but,  on  the  other  hand,  reasonable  profits  have  been 
ibafized  from  them  all  in  the  same  year.  Thu^,  there  are  safeguards 
against  a  total  loss,  and  a  greater  ctettaint!y  of  a  profitable  return  from 
capital  invested  in  the  mixed,  than  in  any  otAer  kinfd  of  husbandry  at  pres- 
ent known. 


12.    OF  SELECTING  A  TUTOR-FARMER  FOR  TEACHING  FARMING, 

**  These  are  their  tuton,  bid  them  use  them  well." 

Tamino  of  nne  <*iniEw. 

After  resolving  to  follow  farming  as  a  profession,  and  determining  to 
learn  the  mixed,  as  the  best  system  of  husbandry,  it  now  only  remains  foi^ 
the  young  farmer  to  select  a  farmer  who  practices  it,  with  whom  he  Would 
wish  to  engage  as  a  pupil.  The  best  kind  of  pupilaee  is  to  become  a 
boarder  in  a  mrmer's  hbuse,  where  he  will  not  only  live  comfortably  but 
may  learn  this  superior  system  of  husbandry  thoroughly.  The  choice  of 
locality  is  so  far  hmited,  as  it  must  be  in  a  district  in  which  this  particular 
system  is  practiced  in  a  superior  manner.  The  qualifications  are  numer- 
ous. The  fknner  should  have  the  general  reputation  of  being  a  good 
farmer ;  that  is,  a  skillful  cultivator  of  land,  a  judicious  breeder,  and  aii' 
excellent  judge  of  stock.  He  should  possess  agreeable  manners,  and  hlav'e' '. 
the  power  of  communicating;  his  thoughts  With  ease.  Re  should  otctpf 
a  rood  farm,  eonsistiiig,  if  possibfe,  of  a  vaa^dty  of  soils^  and  situaHe  itk  i 
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tolerably  good  climate,  neither  on  the  top^  of  a  high  hiU,  nor  on  the 
finet  of  a  uirge  moor  or  bog,  but  in  the  midst  of  a  well  cultivated  countij* 
These  circumstances  of  soil  and  locality  should  be  absolute  requisites  m 
a  farm  intended  to  be  made  the  residence  of  pupils.  The  top  of  a  hilL 
exposed  to  every  blast  that  blows,  or  the  vicinage  of  a  bog,  overspread 
with  damp  vapor,  would  surround  the  farm  with  a  climate  in  which  no 
Kind  of  crop  or  stock  could  arrive  at  a  state  of  perfection  ;  while,  on  the- 
>ther  hand,  a  very  sheltered  spot  in  a  warm  situation,  would  give  the  pu- 
A\  no  idea  of  the  vexations  experienced  in  a  precarious  climate.  His  in- 
experience in  these  thingH  will  render  him  unfit  to  select  for  himself  either 
a  qualified  farmer,  or  a  suitable  farm ;  but  friends  are  never  wanting  to 
render  assistance  to  young  aspirants  in  such  emergencies,  and  if  their 
opinion  is  formed  on  a  knowledge  of  farming,  both  of  the  farm  and  the 

Sersonal  qualifications  of  the  farmer  they  are  recommending,  some  confi- 
ence  may  be  placed  in  their  recommendations. 

As  a  residence  of  one  year  must  pass  over  ere  the  pupil  can  witness  the 
course  of  the  annual  operations  of  the  farm,  his  engagement  at  first  should 
be  made  for  a  period  of  not  less  than  a  year ;  and  at  the  expiring  of  that  pe- 
riod he  will,  most  probably,  find  himself  inadequate  to  the  task  of  man- 
aging a  farm.  The  entire  length  of  time  he  would  require  to  spend  on  a 
farm,  must  be  determined  by  the  paramount  consideration  of  his  having 
acquired  a  competent  knowledge  of  his  profession. 


13.    OF  THE  PUPILAGE. 


loTM  dw  meat  in  hli  jovth  diat  he  caanot  eodara  fai  his  ■ge." 

Much  Ado  about  KoTBorak 

Having  settled  these  preliminaries  with  the  tutor-farmer,  the  pupil 
should  enter  the  farm — the  first  field  of  his  anticipations  and  toils  in  farm« 
ing — viith  a  resolution  to  acquire  as  much  professional  knowledge,  in  as 
short  a  time  as  the  nature  of  the  business  which  he  is  about  to  learn  will 
admit  of. 

The  commencement  of  his  tuition  may  be  made  at  any  time  of  the  year| 
but  since  farming  operations  have  a  regular  beginning  and  ending  every 
year,  it  is  obvious  that  the  most  proper  time  to  b^gin  to  view  them  is  at  the 
opening  of  the  agricultvral  ycar^  that  is,  in  the  beginning  qftpinter.  It  may 
not  be  quite  congenial  to  the  feelings  of  him  who  has  perhaps  been  accus- 
tomed to  pass  his  winters  in  a  town,  to  participate  for  the  nrst  time  in  the 
labors  of  a  farm  on  the  eve  of  winter.  He  would  naturally  prefer  the 
•unnv  days  of  summer.  But  the  beginning  of  winter  being  the  time  at 
which  every  important  operation  is  begunt  it  is  essential  to  their  being  un- 
derstood througliout,  to  see  them  begun,  and  in  doing  this,  minor  incon- 
veniences should  be  willingly  submitted  to,  to  acquire  an  intimate  know* 
ledge  of  a  profession  for  life.  And,  besides,  to  endeavor  to  become 
acquainted  with  complicated  operations,  after  the  principal  arrangements 
for  their  accomplishment  have  been  completed,  is  purposely  to  invite  wrong 
impressions  of  them. 

There  is  really  nothing  disagreeable  to  personal  comfort  in  the  business 
of  the  farm  in  winter.  On  the  contrary,  it  is  full  of  interest,  inasmuch  as 
the  well-being  of  living  animals  then  comes  home  to  the  attention  more 
forcibly  than  the  operations  of  the  soil.  The  totally  different  and  well- 
marked  individual  charactera  of  different  animals,  engage  our  aympatfalM 
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in  different  degrees ;  and  the  more  so,  perhaps,  of  all  of  them,  that  they 
appear  more  domesticated  when  under  confinement  than  at  liberty  to 
roam  about  in  quest  of  food  and  seclusion.  In  the  evening,  in  winter,  the 
hospitality  of  the  social  board  awaits  the  pupil  at  home,  or  at  a  fiiend*t 
house,  after  the  labors  of  the  day  are  over.  Neighbors  interchange  visits 
at  that  social  season,  when  topics  of  conversation  common  to  all  societies 
are  varied  by  remarks  on  professional  occurrences  and  management,  eli- 
cited by  the  modified  practices  of  the  different  speakers,  from  which  the 
pupil  may  pick  up  much  usefiil  information.  Or  should  society  present 
no  charms  to  him,  the  quieter  companionship  of  books,  or  the  severer  task 
of  study,  is  at  his  command.  In  a  short  time,  however,  the  many  objects 
peculiar  to  the  season  which  present  themselves  in  the  country  in  winter, 
cannot  fail  to  interest  him. 

The  very  first  thing  to  which  the  pupil  should  direct  his  attention  on 
entering  the  farm,  is  to  become  well  acquainted  with  its  phyncal  geogra- 
phf — that  is,  its  pqsidon, exposure,  extent;  its  fences,  whether  of  waller 
hedge  ;  its  shelter,  in  relation  to  rising  grounds  and  plantations ;  its  roads, 
whether  public  or  private ;  its  fields,  their  number,  names,  sizes,  relative 
positions,  and  supply  of  water ;  the  position  of  the  fai*m-house  and  stead- 
mg  of  farm-steaa.  Familiar  acquaintance  with  all  these  particulars  will 
enable  him  to  understand  more  readily  the  orders  given  by  the  farmer  for 
the  work  to  be  performed  in  any  field.     It  is  like  possessing  a  map  of  the 

round  on  whicn  certain  plans  of  operations  are  about  to  be  undertaken, 
plan  of  the  farm  woula  much  facilitate  an  introduction  to  this  familiar 
acquaintance.  The  ^tftor-farmer  should  be  provided  with  such  a  plan  to 
give  to  each  of  his  pupils,  but  if  he  have  it  not,  the  pupil  himself  can  set 
about  constructing  one  which  will  answer  his  purpose  well  enough. 


14.    OF  DEALING  WITH  THE  DETAILS  OF  FARMING* 

**  Oh  I  is  therw  not  Mime  patriot    .    .    . 
To  tench  the  lab'riiiff  handt  the  twecf  of  toO  t 
Ye%  there  an  avch.^ 

TtoOMtON. 

Thb  principal  object  held  in  view,  while  making  the  preceding  observa- 
tions, was  the  preparatioti  of  the  mind  of  the  young  person,  desirous  of  be- 
coming a  farmer,  into  such  a  state  as  to  enable  him,  when  he  enters  a  farm 
as  a  pupil,  to  anticipate  and  overcome  what  mig^ht  appear  to  him  great  dif- 
ficulties of  practice,  which,  vnth  an  unprepared  mina,  he  could  not  know 
existed  at  all,  far  less  know  how  to  overcome ;  but,  on  being  iiiformed  that 
he  moat  encounter  them  at  the  very  outset  of  his  career,  he  might  use  the 
means  pointed  out  to  him  for  meeting  and  overcoming  them.  These  diffi- 
culties nave  their  origin  in  the  pupil  seeing  the  operations  of  the  farm,  of 
whatever  nature,  performed  for  the  first  time,  in  the  most  perfect  manner, 
and  always  with  a  view  to  accomplishment  at  some  future  period.  Tlie 
only  mode  of  overcoming  such  difficulties,  and  thereby  satisfymg  his  mind, 
is  £or  the  pupQ  to  ascertain  by  inquiry  the  purport  of  every  operation  he 
sees  perfbrmmg ;  and  though  he  may  feel  that  he  dqes  not  quite  compre- 
hend that  purport,  even  when  informed  of  it,  still  the  information  will  toam 
him  of  its  approaching  consummation,  and  he  will  not,  therefore,  at  any 
time  thereafter  be  taken  by  surprise  when  the  event  actually  arrives.  If  I 
■bow  the  pupil  the  importance  of  making  inquiry  regarding  the  purport  of 
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.eyery  oper^tio^  he  sees  performing,  I  see  no  bjetter  mode  of  r^ndeiing  aH 
^Ln;auig  operations  intelligible  to  his  mind.  In  order  to  urge  bim  to  become 
^p^ni]iar  with  the  purport  of  everything  he  sees  going  on  around  him,  I  have 
eacideayored  to  point  out  the  numerous  enih  attendant  on  farmers,  landown- 
ers, and  emigrants  neglecting  to  become  thoroughly  acquainted  with  prac- 
Xjifidl  husbandry,  before  attempting  to  exercise  their  functions  in  their  new 
vocSitipns.  And,  in  order  that  the  young  person  desirous  of  becoming  a 
farmer  may  have  no  excuse  for  not  becoming  loell  acquainted  with  farming, 
X  have  shown  him  where,  and  the  manner  how,  he  can  best  become  ac- 
quainted with  it  j  and  these  are  best  attained,  under  present  circumstances, 
by  his  becoming  an  inmate  for  a  time  in  a  faim-house  with  an  intelligent 
farmer.  Believing  that  the  foregoing  observations,  if  perused  with  a  will- 
ing mind,  are  competent  to  give  such  a  bias  to  his  mind  as  to  enable  the 
pupil,  whei^  he  enters  a  farm,  to  appreciate  the  importance  of  his  profes- 
sion, and  thereby  create  an  ardent  desire  for  its  attainment,  I  shall  now  pro- 
ceed to  describe  the  details  of  every  operation  as  it  occurs  in  its  due  course 
9n  the  farm. 

The  description  of  these  details,  which  are  multi&rious  and  somewhat 
intricate,  will  compose  by  far  the  most  voluminous  portion  of  this  work,  and 
will  constitute  the  most  valuable  and  interesting  part  of  it  to  the  pupil.  In 
.the  descriptions,  it  is  my  intention  to  eo  very  minutely  into  details,  that  no 
curcumstance  may  be  omitted  in  regard  to  any  of  the  operations,  which  may 
have  the  appearance  of  presenting  a  single  one  to  the  notice  of  the  pupil  in 
a,n  imperfect  form.  This  resolution  may  invest  the  descriptions  with  a  d^ 
mree  pf  prolixity  which  may,  perhaps,  prove  tiresome  to  the  general  reader ; 
put,  on  that  very  account,  it  shoula  the  more  readily  give  rise  to  a  firm  de- 
termination in  the  pupil  to  follow  the  particulars  of  eveiy  operation  iixto 
their  most  minute  ramifications ;  and  this  because  he  cannot  be  too  inti- 
mately acquainted  with  the  nature  of  every  piece  of  work,  or  too  much  in- 
formed of  the  various  modifications  which  ev^ry  operation  has  frequently 
to  undergo,  in  consequence  of  change  in  the  weather,  or  the  length  of  time 
in  which  it  is  permitted  by  the  season  to  perform  it.  Descriptions  so  mi- 
nute will  answer  the  purpose  o(  detailed  tTtslmctians  to  the  pupil ;  and, 
should  he  follow  them  with  a  moderate  degree  of  application  Uirough  one 
series  of  operations,  he  will  obtain  such  an  insight  mto  the  nature  of  field 
labor  as  will  ever  afler  enable  him  easily  to  recognize  a  similar  series  when 
it  is  begun  to  be  put  into  execution.  Unless,  however,  he  bestow  consider- 
able attention  on  all  the  details  of  the  desciiptions,  he  will  be  apt  to  let 
pass  what  may  appear  to  him  an  unimportant  particular,  but  which  may  be 
the  very  keystone  of  the  whole  operation  to  which  they  relate.  With  a  tol- 
erable memcHry  on  the  part  of  the  pupil,  I  feel  pretty  sure  that  an  attentive 
perusal  of  the  descriptions  will  enable  him  to  identify  any  piece  of  work  ho 
afterward  sees  performing  in  the  field.  This  achievement  is  as  much  as  any 
book  can  be  expected  to  accomplish. 

In  describing  the  details  of  farming,  it  is  necessary  to  adhere  to  a  deter- 
Vainate  method ;  and  the  method  that  appears  to  me  most  instructive  to  the 
pupil  is  to  follow  the  usual  routine  of  operations  pursued  on  a  farm.  It 
S^iSk  be  requisite,  in  following  that  routine  implicitly,  to  describe  every  op- 
eration from  the  beginning  ;  for  it  must  be  impressed  on  the  mind  <^  the 
pupil  that  farm  operations  are  not  conducted  at  random,  but  on  a  tried  and 
upjpxoved  system,  which  commences  with  preparatory  labors,  and  then  car- 
ies them  Qp  with  a  detezTuinate  object  in  view  throughout  the  seasons,  un- 
(^  thej  terminate  at  the  end  of  the  agricultural  year.  The  pi-epar^pry  op* 
fra^ons  commence  i9imediately  af^er  harvest,  whenev.er  that  may  happen, 

|nd  Jit  wil}  hp  eo^li^r  pr  j^ater  in  the  year  according  as  the  season  is  ^arly  q^ 
(ISO)  .  ^  .^ 


DEALING  wvsn  WW  ^yMh9  ^r  f  arming.  %dt 

late  ,*  and  as  the  harvest  is  the  consummation  of  the  labors  of  the  year,  and 
terminates  the  autumnal  season,  so  the  preparatory  operations  begin  with 
the  winter  season.  Thus  the  winter  season  takes  the  precedence  in  the  ar- 
rangements of  farming,  and  doing  so,  that  should  be  the  best  reason  for  the 
papil  commencing  his  career  as  an  agriculturist  in  winter.  In  that  seaBon 
he  will  have  the  advantage  of  witnessing  every  preparation  as  it  is  made 
for  realizing  the  future  crops — an  advantage  which  he  cannot  enjoy  if  he 
enter  on  his  pupilage  at  any  other  8e«i}oii ;  hot  it  is  a  great  advantage,  inas- 
much as  every  piece  of  work  is  much  better  understood,  when  viewed  from 
its  commencement,  than  when  seen  for  the  first  time  in  a  state  of  progres- 
sion. 

Having  offered  these  preliminary  remarks  respecting  the  condition  of  the 
agricultxiral  pupil  when  about  to  commence  learning  his  profession,  I  shall 
now  proceed  to  conduct  him  through  the  whole  details  ot  farming,  as  they 
UBuaily  occur  on  a  farm  devoted  to  the  practice  of  the  mixed,  or,  in  other 
words,  o/the  most  perfect  system  of  husoandry  known;  while,  at  the  same 
time,  he  shall  be  made  acquainted  with  what  constitute  differences  from  it 
in  the  corresponding  operations  of  the  other  modes  of  farming,  and  which 
are  imposed  by  the  peculiarities  of  the  localities  in  which  they  are  piaoticed. 
These  details  I  shall  narrate  in  the  order  in  which  ihey  are  perfoimed,  asdl 
for  that  purpose  wffl  begin  with  those  of  Winter'— die  seasoa  which  camr 
mences  the  agricultural  year — lor  the  veason  assigned  n  the  paragcaph  im^ 
mediately  preceding  this  one. 
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**  All  imtore  feelt  the  reaoTadng  force 
Of  WiNTCiL  only  to  the  ttaoughtlett  eje 
In  min  Men.    Tiie  frost^oncoeted  ^be 
Drews  in  abundant  Tesetable  aoul. 
And  gatheri  rigor  for  Uie  coming  year." 

THomeif. 

Tbc  subjects  which  court  attention  in  Winter  are  of  the  most  interesting 
description  to  the  farmer.  Findin?  little  inducement  to  spend  much  time 
in  the  fields  at  this  torpid  season  of  the  year,  he  directs  his  attention  to  the 
more  animated  portions  of  fiirm-work  conducted  in  the  steading,  where 
almost  the  whole  stock  of  animals  are  collected,  and  where  the  pi'eparation 
of  the  g^in  for  market  affords  pleasant  employment  for  work-people  within 
doors.  The  progress  of  live-stock  to  maturity  is  always  a  prominent  object 
of  the  farmer's  solicitude,  but  especially  in  winter,  when  the  stock  are  com- 
fortably housed  in  the  farmstead,  plentifully  supplied  with  wholesome  food, 
and  so  arranged  in  various  classes,  according  to  age  and  sex,  as  to  be  easily 
inspected  at  any  time. 

The  labors  of  the  field  in  winter  are  confined  to  a  few  gi*eat  operations. 
These  are,  plowing  the  soil  in  preparation  of  future  crops,  and  supplying 
food  to  the  live-stock.  The  plowing  partly  consists  of  turning  over  the 
ground  which  had  borne  a  part  of  the  grain  crops ;  and  the  method  of  plow* 
mg  this  stubble  land — so  called  because  it  bears  the  straw  that  was  leu  un- 
cut of  the  previous  crop— is  determined  by  the  nature  of  the  soil.  That 
portion  of  the  stubble  land  is  first  plowed  which  is  intended  to  be  first 
Drought  into  requisition  for  a  crop  in  spring,  and  the  rest  is  plowed  in  the 
Mtme  succession  that  the  different  crops  succeed  each  other  m  the  ensuing 
ceasons.  The  whole  soil  thus  plowea  in  the  early  part  of  winter  in  each 
field  (where  the  farm  is  subdivided  with  fences),  or  in  each  division  (where 
there  are  no  fences),  is  then  neatly  and  completely  provided  with  channels, 
put  with  the  spade  in  suitable  places,  for  the  purpose  of  permitting  the 
water  that  may  fall  from  the  heavens  to  run  quickly  ofi*  into  the  ditches, 
and  thereby  to  maintain  the  soil  in  as  dry  a  state  as  is  practicable  until 
spring.  Toward  the  latter  part  of  winter,  the  newest  grass  land — or  /ea,* 
as  grass  land  is  generally  termed — ^intended  to  bear  a  crop  in  spring,  is 
then  plowed ;  the  oldest  grass  land  being  earlier  plowed,  that  its  toughness 
may  have  time  to  be  meliorated  by  spring  by  exposure  to  the  atmosphere. 
When  the  soil  is  naturally  damp  underneath,  winter  is  the  season  se- 
lected for  removing  the  damp  by  draining.    It  is  questioned  by  some  farm- 

[*  BTery  agricaltoral  student  tnd  reader  would  do  well  to  notice  these  peculiar  teima  en- 
ployed  by  English  agricultural  writeri^  because  it  is  in  that  country,  abore  all  othera,  that  tba 
■pirit  of  investigation  is  constantly  at  work.  It  is  there  that  the  progress  of  discovery  is  most 
Metdy,  and  publication  most  prompt  and  diffhsive/and  that,  above  all,  in  our  own  mother  tongna^ 

£d,  Fanm.  LaA 
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en  whether  the  winter  is  the  best  season  for  draining,  as  the  usuallY  rainj 
and  otherwise  unsettled  state  of  the  weather  then  renders  the  carnage  of 
the  materials  for  draining  very  laborious.  On  the  other  hand,  it  is  main- 
tuned  by  other  farmers  that,  as  the  quantity  of  water  to  be  drained  from 
the  soil  determines  both  the  number  and  size  of  the  drains,  these  are  thus 
best  ascertained  in  winter ;  and,  as  the  fields  are  then  most  free  of  crop, 
they  are  in- the  most  convenient  state  to  be  draiiied.  Truth  may  perhaps 
be  found  to  acquiesce  in  neither  of  these  reasons,  but  rather  in  the  opinion 

that  di'aining  may  be  successfully  pursued  at  all  seasons Where  fields 

are  uninclosed,  and  intended  to  be  fenced  with  the  thorn-hedge,  winter  is 
the  season  for  performing  the  operation  of  planting  it.  Hard  frost,  a  faU 
of  snow,  or  heavy  rain,  may  put  a  stop  to  the  work  for  a  time,  but  in  all 

other  states  of  the  weather  it  may  proceed  in  perfect  safety When 

meadows  for  irrigation  exist  on  any  farm,  winter  is  the  season  for  begin- 
ning the  iiTigation  with  water,  that  the  grass  may  be  ready  to  mow  in  th  i 
early  part  of  the  ensiring  summer.  It  is  a  fact  well  worth  keeping  in  r^ 
membrance,  in  favor  of  winter  irrigation,  that  irrigation  in  winter  produce% 
wholesome,  and  in  summer  unwholesome,  herbage  for  stock.  On  the  other 
hand,  summer,  not  winter,  is  the  proper  season  for  forming  water-mead- 
ows  Almost  the  entire  live-stock  of  an  arable  farm  is  dependent  on 

the  hand  of  man  for  food  in  winter.  It  is  this  circumstance  which,  bring- 
ing the  stock  into  the  immediate  presence  of  their  owner,  creates  a  stronger 
interest  in  their  welfare  then  than  at  any  other  season.  The  farmer  then 
sees  them  classed  together  in  the  farmstead  according  to  their  age  and 
sex,  and  delights  to  contemplate  the  comparative  progress  of  individuals 
or  classes  among  them  toward  maturity.  He  makes  it  a  point  to  see  them 
provided  at  all  times  with  a  comfortable  bed  or  lair,  and  a  sufficient  sup- 
ply of  clean  food  at  appointed  houi*s  in  their  respective  apartments.  The 
feeding  of  stock  is  so  important  a  branch  of  faitn  business  in  winter  that  ii 
regulates  the  time  for  prosecuting  several  other  operations.  It  determines 
the  quantity  of  turnips  that  should  be  earned  fn^m  the  field  for  the  cattle 
in  a  given  time,  and  causes  the  farmer  to  consider  whether  it  would  not 
be  prudent  to  take  advantage  of  the  first  few  dry  fresh  days  to  store  up  a 
quantity  of  them,  to  be  in  reserve  for  the  use  of  the  stock  during  the  storm 
that  may  be  at  the  time  portending — for  storms  like  oilier 

It  also  determines  the  quantity  of  straw  that  should  be  provided  from  the 
stack-yard,  in  a  given  time,  for  the  use  of  the  animals ;  ana  upon  this,  again, 
depends  the  supply  of  grain  that  can  be  sent  to  the  market  in  any  given 
time.  For  although  it  is  certainly  in  the  farmer's  power  to  thresh  as  many 
stacks  as  he  pleases  at  one  time,  provided  the  machinery  for  the  purpose  is 
competent  for  the  task— and  he  is  tempted  to  do  so  when  prices  ai'e  high- 
yet,  as  new  threshed  straw  forms  superior  provender  for  live-stock  confined 
m  the  farmstead,  its  supply,  both  as  litter  and  fodder,  is  therefore  mainly 
dependent  on  its  use  oy  the  stock;  and  as  its  consumption  as  litter  is 
greater  in  wet  than  in  dry  weather,  and  wet  weather  prevails  in  wint^, 
the  quantity  of  straw  used  in  the  course  of  that  season  must  always  be  very 
considerable,  and  so,  therefore,  must  the  quantity  of  grain  ready  to  be  sent 
to  market.     All  the  stock  in  the  farmstead  in  winter,  that  are  not  put  to 

work,  are  placed  under  the  care  of  the  cattle-man The  feeding  of  that 

portion  of  the  sheep-stock  which  are  barren,  on  turnips  in  the  field,  is  a 
process  practiced  m  winter.  This  forms  fully  a  more  interesting  object 
of  contemplation  to  the  farmer  than  even  the  feeding  of  cattle — ^the  beha- 
rior  of  sheep  in  any  circumstances  being  always  fascinating.     Sheep  being 
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put  on  turnips  early  in  wijiter,  a  favorable  opportunity  is  thereby  afforded 
the  fanner,  when  clearing  the  field  partially  of  turnips  for  the  sheep  (i^  a 
n^anner  that  wDl  afterwaid  be  fully  described  to  the  pupil),  to  store  a  quan- 
^ty  of  them  for  the  cattle  in  case  of  an  emergency  in  the  weather,  such  as 
rain,  snow,  or  frost.  This  removal  of  the  surplus  turnips  that  are  not  used 
by  die  sheep  confined  on  the  land  renders  sheep-feeding  a  process  which, 
in  part,  also  determines  the  quantity  of  that  root  that  should  be  carried 

from  the  field  in  a  given  time The  flock  of  ewes  roaming  at  large  over 

the  pastures  requires  attention  in  winter,  especially  in  frosty  weather,  or 
when  snow  is  on  tlie  ground,  when  they  should  be  supplied  with  hay,  or 
turnips  when  the  former  is  not  abundant.  The  shepherd  is  the  person  who 
has  charge  of  the  sheep  flock The  large  quantity  of  straw  used  in  win- 
ter causes,  as  I  have  said,  a  considerable  quantity  of  grain  to  be  sent  at 
that  season  to  mai'ket.  The  preparation  of  g^in  for  sale  constitutes  an 
important  branch  of  winter  farm-business,  and  should  be  strictly  superin- 
teuded.  A  considerable  portion  of  the  labor  of  horses  and  men  is  occupied 
in  carrying  the  grain  to  tne  mai'ket-town,  and  delivering  it  to  the  purchas- 
ers*^a  species  of  work  which  jades  farm-horses  very  much  in  bad  weather. 

In  hard  frost,  when  the  plow  is  laid  to  rest,  or  when  the  gi'ound  is  coy- 

ered  with  snow,  and  as  soon  as, 

by  fVeqnent  hoof  and  wheel,  Ae  roeda 


A  beatea  path  aflord,** 

the  farm-yard  manure  is  carried  from  the  courts,  and  deposited  in  a  large 
heap,  in  a  convenient  spot  near  the  gate  of  the  field  which  is  to  be  ma- 
nured with  it  in  the  ensuing  spring  or  summer.  This  work  is  carried  on 
as  long  as  there  is  manure  to  carry  away,  or  the  weather  continues  in  either 

of  those  states Of  the  implements  oif  husbandry,  only  a  few  are  put  ia 

requisition  in  winter :  the  plow  is  in  constant  use  when  the  weather  wiB 
peimit ;  the  threshing-machine  enjoys  no  sinecure ;  and  tlie  cart  finds  peri- 
odic employment. 

The  weather  in  winter  is  of  the  most  precarious  description,  and,  being 
80,  the  farmer's  skill  to  anticipate  its  changes  in  this  season  is  severely  put 
to  the  test.  Seeing  that  all  operations  of  the  farm  are  so  dependent  on  the 
weather,  a  familiar  acquaintance  with  the  local  prognostics  which  indicate 
a  change  for  the  better  or  worse  is  incumbent  on  the  farmer.  In  actual 
rain,  snow,  or  hard  frost,  none  but  in-door  occupations  can  be  executed ; 
but,  if  the  farmer  have  wisely  '*  discerned  the  face  of  the  sky,"  he  can  ar- 
range the  order  of  these  in-door  operations,  so  as  they  may  be  continued 
for  a  length  of  time,  if  the  storm  threaten  a  protracted  endurance, 
or  be  left  without  detriment,  should  the  sti'ife  of  the  elements  quickly 
cepse. 

The  winter  is  the  season  for  visiting  the  market  tovm  regularly,  where 
the  suiplus  produce  of  the  farm  is  disposed  of — ^articles  purchased  or  be- 
spoke for  the  use  of  the  farm,  when  the  busy  seasons  amve — where  inter- 
mixture with  the  world  affords  the  farmer  an  insight  into  the  actions  of 
mankind — and  where  selfishness  and  cupidity  may  be  seen  to  act  as  a  foil 
%o  highten  the  brilliancy  of  honest  dealing. 

Wintear  is  to  the  farmer  the  season  of  domestic  enjoyment.  The  fatigues 
4>f  the  long  summer-day  leave  little  leisure,  and  much  less  inclination,  to 
tax  the  mind  with  study ;  but  the  long  winter  evening,  after  a  day  of  brac- 
ing exercise,  affords  him  a  favorable  opportunity,  if  he  have  the  inclination 
lit  all,  of  partaking  in  social  conversation,  listening  to  instructive  reading, 
M^  blazing  the  dehghts  of  music.    In  short,  I  ^ow  of  no  class  of  people 
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fopxv  capable  of  enjoying  a  winter's  evening  in  a  rational  manner,  thfm 
the  family  of  the  country  gentleman  or  the  farmer.* 

Viewing  winter  in  a  higher  and  more  serious  light — in  the  repose  of 
nature,  as  emblematical  of  the  mortality  of  man — ^in  the  exquisite  pleas- 
ares  which  man  in  winter,  as  a  being  of  sensation,  enjoys  over  the  lower 
creation — and  in  the  eminence  in  which  man,  in  the  temperate  regions, 
stands,  with  respect  to  the  development  of  his  mental  faculties,  above  his 
fellow-creatures  in  the  tropics :  in  these  respects,  winter  must  be  hailed 
by  the  dweller  in  the  country,  as  the  puritier  of  the  mental  as  well  as  of 
the  physical  atmosphere. 

On  this  subject,  I  cannot  refrain  from  copying  these  beautiful  reflections 
by  a  modem  writer,  whose  great  and  vei*satile  talents,  enabling  him  to 
write  well  on  almost  any  subject,  have  long  been  known  to  me.  *'  Win- 
ter," says  he,  "  is  the  season  of  Nature's  annual  repose — the  time  when  the 
working  structures  are  reduced  to  the  minimum  of  their  extent,  and  the 
energies  of  growth  and  life  to  the  minimum  of  their  activity,  and  when  the 
phenomena  of  nature  are  fewer,  and  address  themselves  less  pleasingly  to 
our  senses  than  they  do  in  any  other  of  the  three  seasons.  There  is  hope 
in  the  bud  of  Spring,  pleasure  in  the  bloom  of  Summer,  and  enjoyment  in 
the  fruit  of  Autumn ;  but,  if  we  make  our  senses  our  chief  resource,  there 
is  something  both  blank  and  gloomy  in  the  aspect  of  Winter. 

"And  if  we  were  of  and  for  this  world  alone,  there  is  no  doubt  that  this 
wonld  be  the  correct  view  of  the  winter,  as  compared  with  the  other  sea- 
sons ;  and  the  partial  death  of  the  year  would  point  as  a  most  moumfril  in- 
dex to  the  death  and  final  close  of  our  existence.  But  we  are  beings  oth- 
erwise destined  and  endowed — ^the  world  is  to  us  only  what  the  lodge  is 
to  the  vrayfaring  man  ;  and  while  we  enjoy  its  rest,  our  thoughts  can  be 
directed  back  to  the  peuit  part  of  our  journey,  and  our  hopes  forward  to 
its  end,  when  we  shall  reach  our  proper  home,  and  dwell  there  securely 
and  forever.  This  is  our  sure  consolation— the  anchor  of  hope  to  our 
minds  daring  all  storms,  whether  they  be  of  physical  nature,  or  of  social 

adversity 

"  We  are  beings  of  sensation  certainly  ;  many  and  exquisite  are  the  plea- 
sures which  we  are  fitted  for  enjoying  in  this  way,  and  much  ought  we  to 
be  grateful  for  their  capacity  of  giving  pleasure,  and  our  capacity  of  re- 
ceiving it ;  for  this  refined  pleasure  of  the  senses  is  special  and  peculiar  to 
us  out  of  all  the  countless  variety  of  living  creatures  which  tenant  the  earch 
around  us.  They  eat,  they  drink,  they  sleep,  they  secure  the  succession 
of  their  race,  and  they  die ;  but  not  one  of  them  has  a  secondary  pleasure 
of  sense  beyond  the  accomplishment  of  these  very  humble  ends.t     We 


[^  Kspecially  if  reared  in  a  lo^e  of  book%  and  the  atady  of  the  natural  hiatory  of  all  aroun4 

Ed.  Farm,  Lib.] 

[t  It  atrikea  aa  aa  a  nfloomy  and  niatakon  view  to  ny  that  in  the  whole  range  and  Tariety  of 
ereatiott,  man  afaoold  be  the  only  beinv  endowed  'with  anaceptibiltty  to  Mxnal  pleaaarea.  Who 
has  not  witseaaed  with  admiration  not  merely  the  force  of  conjagal,  parent:il  and  filial  tiea  be* 
tween  animala  and  birdii,  bat  the  racial  affectiona  alao— the  aentimenta  of  friendship  ai^  hoapi- 
tality,  of  jealoaay,  revenge,  and  of  triomph  I  We  naay  mention  an  instance  ander  oar  own  ob> 
■enralion.  of  friendflhip  ail  lioApitality  displayed  between  two  doga.  A  lady  reaiding  in  Baltimora 
petted  a  magnificent  Newfbandlaod  dog,  P^kam,  while  her  mother,  residing  at  Annapolia,  be- 
siowjf  her  friendship  on  a  small  terrier,  whose  name  waa  Gtcess.  A  steamboat  plied  hetweaa 
dw  two  dtiea.  and  Pelbam  often  aooompanied  hu  mistreas  on  her  visits  to  her  mother,  and  thei« 
finamd  a&  indmaey  with  Qnesa.  When  the  boat  waa  leaving  for  Baltimore,  auesa  waa  aam  to 
aeeompany  hia  asistreis  to  aae  h&r  firienda  off;  and  on  one  ocoaaion  waa  left  on  hoard  and  oanied- 
to  Bjjti^nnnn,  when  he  waa  landed  among  strangers^  not  knowing  where  to  pat  hia  head.    Pel- 
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Stand  fai'  higher  in  the  mere  gratifications  of  sense  ;  and  in  the  rnental 
ones  there  is  no  comparison,  as  the  other  creatures  have  not  an  atom  of  the 
element  to  hring  to  tne  estimate. 

"  The  winter  is,  thercfoi-e,  the  especial  season  of  man — our  ofon  season, 
by  way  of  eminence ;  and  men  who  have  no  winter  in  the  year  of  the  re- 
gion in  which  they  are  placed,  never  of  themselves  display  those  ti-aits  of 
mental  development  which  are  the  true  characteristics  of  rational  men,  as 
contrasted  with  the  irrational  part  of  the  living  creation.  It  is  tme  there 
must  be  the  contrast  of  a  summer,  in  order  to  give  this  winter  its  proper 
effect,  but  still,  the  winter  is  the  intellectual  season  of  the  year — ^tne  sea- 
son during  which  the  intellectual  and  immoital  spint  in  man  enables  him 
most  triumphantly  to  display  his  superiority  over  *  the  beasts  that  perish.*  "• 


15.  OF  THE  STEADING  OR  FARMSTEAD. 

'*\Vben  we  aee  the  figure  of  the  hooie,  then  mofC  we  rate  the  coat  of  the  erection  ** 

UknatIV.  PutIL 

(1.)  Before  proceeding  to  the  consideration  of  the  state  in  which  the 
pupil  should  find  the  various ^c/^  at  the  beginning  of  winter,  it  will  tend 
to  perapicuity  in  the  furnishing  o£  a  farm  to  let  him  understand,  in  the 
first  instance,  the  principles  on  which  a  steading,  or  onstead,  or  farmstead, 
or  farm-offices ,  or  farmery,  as  it  has  been  variously  styled,  intended  for  a 
farm  conducted  on  the  mixed  husbandry,  should  be  constructed,  and  also 
to  eimmerate  its  constituent  parts.  This  explanation  being  given,  and  got 
quit  of  at  once,  the  names  and  uses  of  the  various  paits  of  a  faimstead 
will  at  once  become  familiarized  to  him.  And  before  beginning  with  the 
description  of  anything,  I  may  here  express  it  as  my  opinion  that  my 
descriptions  of  all  the  farm  operations  will  be  much  more  lucid  and 
graphic  if  addressed  peraonally  to  the  pupil. 

ham  by  chance  met  him  in  the  Btrect,  was  transported  with  Joy  at  the  flight  of  him.  learned  how 
by  accident  he  had  arrived,  and  soon  persaadcd  him  to  go  home  with  him.  where  he  knew  hin 
mistress  woald  kindly  entcilain  him  for  her  mother's  if  not  for  his  own  sake,  ontil  the  boat 
■hoald  return.  It  waii  an  iniitancc  of  cordial  hospitality  such  as  towns'  gentlemen  arc  not  a/iroys 
ready  to  reciprocate  with  their  friends  from  the  country. 

No  one,  in  fact,  can  be  at  a  loss  for  examples  to  show  that  Providence  has  kindly  blessed  infe- 
rior beings  with  capacity  for  other  than  mere  brutal  enjoyments.  The  conin^Fation  of  varioua 
birds  is  a  remarkable  iudicution  of  the  spirit  of  sociality  among  the  feathered  trilic  of  creation  ; 
•o  animals  herd  tosretlier  under  the  same  love  of  company.  The  strougCKt  fences  cannot  couline 
aome  horses  in  a  field  alone.  Cattle  will  not  fatten  in  the  finest  pastures  without  society  ;  nor  is 
this  propensity  confined  to  animalaof  the  same  species.  A  charming  natorulist  says  he  knew  a 
doe,  then  still  alive,  that  was  brought  up  from  a  little  fawn  among  dairy  cows.  Witli  them  it 
went  afield,  and  with  them  it  returned  to  the  cowyard.  The  dogs  of  the  house  took  no  notice  of 
the  deer,  being  used  to  her ;  bat  if  strange  dogs  came  by,  a  chase  ensued,  a  d  while  the  maater 
would  look  uD  and  smile  to  see  his  favoiite  securely  leading  her  pursuers  over  hedge,  or  gate,  or 
■tile,  till  she  returned  to  the  cows,  they,  with  fierce  towings  and  menacing  horns,  would  drive 
the  assailants  quite  out  of  the  pasture. 

This  complete  degradation  of  all  other  created  things,  placing  such  a  vast  abyss  between  them 
ftsd  man,  soema  to  detract  from  the  benevolence  of  a  ccmimon  Father  over  all  Let  ua  fehchafte 
oorKlvea  on  the  auperiori^  of  oor  physical  structure  and  reasoning  focolties,  and  the  improve- 
menta  and  the  power  thence  derived  ;  bat  let  as  alao  remember  in  hamility  if  not  in  shame,  that 
of  all  animals,  not  one  ia  more  prone  than  man,  to  the  wanton  abuse  of  his  strength. 

Ed.  Farm  ZM 

*  ]fvdle*s  Winter,  Frefhoe,  p.  Z-S. 
(1S6) 
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(2.)  To  present  a  description  of  a  steading  in  the  most  specific  terms,  it 
will,  in  the  first  place,  be  necessary  to  assume  a  size  which  will  afford 
accommodation  K>r  a  farm  of  ^ven  extent.  To  give  full  scope  to  the 
mixed  husbandry,  I  have  already  stated  that  a  farm  of  500  imperial  acres 
is  required.  I  will  therefore  assume  the  steading,  about  to  be  described, 
to  he  suited  to  a  farm  of  that  extent.  At  the  same  time  you  should  bear 
in  mind  that  the  prin^^ij^les  which  determine  the  arrangement  of  this  par- 
ticular size,  are  equally  applicable  to  much  smaller,  as  well  as  much  larger 
steadings ;  and  that  the  mixed  hu^ibandry  id  frequenlly  practiced  on  farms 
Qf  much  smaller  extent. 

(3.)  It  is  a  requisite  condition  to  its  proper  use,  that  every  steading  be 
conveniently  placed  on  the  farm.  To  be  7nost  conveniently  placed,  in  theory, 
it  should  stand  in  the  cenfrr  of  the  firm  ;  for  it  can  be  proved  in  geometry 
that  of  any  point  within  the  area  of  a  circle,  the  center  is  the  nearest  to 
every  point  in  its  circumference.  In  practice,  however,  circumstance ji 
greatly  modify  this  theoretical  principle  upon  which  the  site  of  all  stead- 
ings should  be  fixed.  For  instance,  if  an  abundant  supply  of  water  can 
he  easily  obtained  for  the  moving  power  of  the  thrcslnng-machine,  tho 
steading  may  be  placed,  for  the  sake  of  thus  ecoiiomiziiii^  hoi*se  labor,  in 
a  more  remote  and  hollow  spot  than  it  should  be  in  other  circumstances. 
If  wind  is  preferred,  as  the  moving  power,  then  the  stoadin<r  will  be  more 
appropriately  placed  on  rising  ground.  For  the  puipose  of  conveying  the 
manure  down  hill  to  most  of  the  fields,  some  would  prefer  thp  higkcH 
ground  near  tbe  center  of  the  farm  for  its  site.  Others,  on  the  contrary, 
would  prefer  the  hollowest  point  near  the  center,  because  the  grain  and 
green  crops  would  then  be  carried  down  hill  to  the  stcnding,  and  this  they 
consider  a  superior  situation  to  the  other,  inasmuch  as  the  grain  and  gi'een 
crops  are  much  more  bulky  and  heavy  than  the  manure.  In  making  either 
of  these  choices,  it  seems  to  be  forgotten  that  loads  have  to  l>e  earned 
hoth  to  ^xAfrom  the  steading  ;  but  either  position  will  answer  well  enouorh, 
provided  there  be  no  steep  ascent  or  descent  to  or  from  the  steading.  The 
latter  situation,  however,  is  more  consonant  to  experience  and  reaponing 
than  the  other ;  though  level  gi*ound  affords  the  easiest  transit  to  wheel- 
carriages.  It  is  also  very  desirable  that  the  farm-house  should  be  so 
situated  as  to  command  a  view  of  everv  field  (m  the  farm,  in  order  that 
tbe  farmer  may  have  an  opportunity  of  observing  whether  the  labor  is 
prosecuted  steadily  ;  and  if  other  circumstances  permit,  especially  a  plen- 
tiful supply  of  good  water,  the  vicinity  of  the  farm-house  should  be  chosen 
M  the  site  for  the  steading ;  but  if  a  sacrifice  of  the  position  on  the  part 
of  either  is  necessary,  the  farm-house  must  give  way  to  the  convenience 
of  the  steading. 

(4.)  As  a  farm  of  mixed  husbandry  comprises  cvei*y  vai-iety  of  culture, 
so  its  steading  should  be  constructed  to  afford  arconnnoflaifon  fnr  every 
variety  of  produce.  The  grain  and  its  straw,  being  important  and  bulky 
articles,  should  be  accommodated  with  room  «s  well  after  as  before  they 
are  separated  by  threshing.  Room  should  also  be  provided  for  every  kind 
of  food  for  animals,  such  as  hay  and  turnips.  Of  the  animals  themselves, 
the  horses  being  constantly  in  hand  at  work,  and  receiving  their  food 
felly  at  regular  intervals  of  time,  should  havo  a  stable  which  will  not  only 
iSord  them  lodging,  but  faciliiies  for  consuming  their  food.  Similar  ao- 
eommodation  is  required  for  cows,  the  breeding  portion  of  cattle.  Young 
cattle,  when  small  of  size  and  of  immature  ago,  are  usually  reared  in  in- 
closed open  spaces,  called  courts,  haviug  sheds  for  shelter  .and  troughs  for 
food  and  water.  Those  fattening  for  salb  are  cirhor  put  into  smaller 
courts  with  troTigbs  called  bammels,  or  fastened  to  stake:)  in  byres  or  feed- 


80  THE  BOOK  OF  THE  FAlttf ^WINTER. 

ing-houses,  like  the  cows.  Young  Tiorses  are  reared  either  by  themselveB 
in  courts  with  sheds  and  mangers,  or  get  leave  to  herd  with  the  yoai!i|^ 
cattle.  Young  pigs  usually  roam  about  everywhere,  and  generally  lodge 
among  the  litter  of  the  young  cattle,  while  sows  with  sucking  pigs  are 
provided  with  small  inclosures,  fitted  up  with  a  littered  apartment  at  one 
end,  and  troughs  for  food  at  another.  The  smaller  implements  of  hus- 
bandry, when  not  in  use,  are  put  into  a  suitable  apartment ;  while  the 
carts  are  provided  with  a  shed,  into  which  Fome  of  the  larger  implements 
which  are  only  occasionally  used,  arc  stored  by.  Wool  is  put  into  a  cool, 
clean  room.  An  apartment  containing  a  furnace  and  boiler  to  heat  water 
^.nd  prepare  food  when  required  for  any  of  the  animals,  should  never  be 
wanting  in  any  steading.  These  are  t>>e  principal  accommodations  re- 
quired in  a  steading  where  live-stock  are  cared  for;  and  when  all  the 
apartments  are  even  conveniently  anniifred,  the  whole  building  will  be 
found  to  cover  a  considerable  space  of  ground. 

(5.)  The  leadinp;  principle  on  which  the^e  an'nngements  is  cleterrained 
is  very  simple,  and  it  is  this:  1.  Straw  being  the  bulkiest  article  on  the 
farm,  and  in  daily  use  by  every  kind  of  live-stock,  and  having  to  be  car- 
ried and  distributed  in  small  quuntities  by  bodily  labor  th<':ugh  a  heavy 
and  unwieldy  substance,  should  be  centrically  placed,  in  regard  to  all  the 
stock,  and  at  a  short  dit-tance  from  their  respective  apartments.  The  po- 
sition of  its  receptacle,  the  stratc-ham,  should  thus  occupy  a  central  point 
of  the  steading;  and  the  several  apartments  containing  the  live-stock 
should  be  placed  equidistant  from  the  straw-bam,  to  save  labor  in  the 
carrying  of  straw  to  the  stock.  2.  Again,  applying  the  principle,  that  so 
bulky  and  heavy  an  article  as  straw  should  in  all  circumstances  be  moved 
to  short  distances,  and  not  at  all,  if  possible,  from  any  other  apartment 
but  the  straw-bam,  the  threshing-machine,  which  deprives  the  straw  of  its 
grain,  should  be  so  placed  as  at  once  to  throw  the  straw  into  the  straw- 
barii.  3.  And,  in  farther  application  of  the  same  principle,  the  sfac/c-yard 
containing  the  unthreshed  straw  with  its  com,  should  be  placed  contigu- 
ous to  the  threshing-machine.  4.  Lastly,  the  passage  of  straw  from  the 
stack-yard  to  the  straw-bam  through  the  threshing-machine  being  directly 
progressive,  it  is  not  an  immaterial  consideration  in  the  saving  of  time  to 
place  the  stack-yard,  threshing-mill,  and  straw-bam  in  a  right  line. 

(6.)  Different  classes  of  stock  require  different  quantities  of  straw,  to 
maintain  them  in  the  same  degree  of  cleanliness  and  condition.  Those 
classes  which  require  the  most  should  therefore  be  placed  nearest  the  straw- 
bam.  1.  The  younger  stock  requiring  most  straw,  the  courts  which  they 
occupy  should  be  placed  contiguous  to  the  straw-bam,  and  this  can  be 
most  effectiially  done  by  placinc:  the  straw-bam  so  as  a  court  may  be  put 
on  each  side  of  it.  2.  The  older  or  fattening  cattle  requiring  the  next 
largest  quantity  of  straw,  the  hammels  which  they  occupy  should  be 
placed  next  to  these  courts  in  nearness  to  the  straw-bam.  3.  Horses  in 
the  stables,  and  cows  in  the  byres,  requiring:  the  smallest  quantity  of  straw, 
the  stables  and  byres  may  be  placed  next  farthest  in  distance  to  the  ham- 
mels from  the  straw-bam.  The  relative  positions  of  these  apartments  are 
thus  determined  by  the  comparative  use  of  the  straw.  4.  There  are  two 
apartments  of  the  steading  whose  positions  are  necessarily  determined  by 
that  of  the  threshing-machine ;  the  one  is  the  upper-bam,  or  threshing- 
bam,  which  contains  the  imthreshed  cotti  from  the  stack-yard,  ready  for 
threshing  by  the  mill ;  and  the  other  the  corn-bam,  which  is  below  the 
mill,  and  receives  the  com  immediately  after  its  separation  from  the  straw 
by  the  mill  to  be  cleaned  for  market.  6.  It  is  a  great  convenience  to 
have  the  granaries  in  direct  communication  with  the  corn-bam,  to  B^ve 
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tile  la!M>r  of  cartying  the  clean  com  to  a  distance  when  laid  up  for  future 
vtse.    To  confine  the  space  occupied  by  the  steading  on  the  ground  as  much 
as  practicable  for  utility,  and  at  the  same  time  insure  the  good  condition  of 
tbe  grain,  and  especially  this  latter  advantage,  the  granaries  should  always 
be  elevated  above  the  ground,  and  their  floors  then  form  convenient  roofs 
for  either  cattle  or  cart-sheds.     6.  The  elevation  which  the  granaries  give 
to  the  building  should  be  taken  advantage  of  to  shelter  the  cattle-courts 
from  the  north  wind  in  winter ;    and  for  the  same  reason  that  shelter  is 
cherished  for  warmth  to  the  cattle,  all  the  cattle-courts  should  always  be 
open  to  the  sun.     The  courts  being  thus  open  to  the  south,  and  the  grana- 
nes  foi-ming  a  screen  from  the  north,  it  follows  that  the  granaries  should 
stretch  east  and  west  on  the  north  side'  of  the  courts  ;    and,  as  has  been 
shown,  that  the  cattle-courts  should  be  placed  one  on  each  side  of  the 
straw-bam,  it  also  follows  that  the  straw-bam,  to  be  out  of  the  way  of 
screening  the  sun  from  the  courts,  should  stand  north  and  south,  or  at 
right  angles  to  the  ^  south  of  the  granaries.     7.  Tlie  fixing  of  the  straw- 
bam  to  the  southward  of  the  granaries,  and  of  course  to  that  of  the  thresh- 
ing-machine, necessarily  fixes  the  position  of  the  stark-yard  to  the  north 
of  both.      Its  northern  position  is  highly  favorable  to  the  presci-vation  of 
the  com  in  the  stacks.     8.  The  relative  positions  of  these  apartments  are 
very  differently  arranged  from  this  in  many  existing  steadings ;  but  I  may 
safely  assert,  that  the  greater  the  deviation  from  the  jtrinciple  inculcated 
in  paragraphs  (5)  and  (6)  in  the  construction  of  steadings,  the  less  de- 
sirable they  become  as  habitations  for  live-stock  in  winter. 

(7.)  This  leading  principle  of  the  construction  of  a  steading  which  is  in- 
tended to  afford  shelter  to  live-stock  during  winter,  is  as  comprehensive  as 
it  is  simple,  for  it  is  applicable  to  every  size  of  steading.  Obviously  correct 
as  the  principle  is,  it  is  seldom  reduced  to  practice,  possibly  because  arcli- 
itects,  who  profess  to  supply  plans  of  steadings,  must  be  gcneriilly  unac- 
quainted with  their  practical  use.  There  is  one  consideration  upcm  which 
architects  bestow  by  far  too  much  attention — the  constructing  of  steadings 
at  the  least  possible  cost ;  and,  to  attain  this  object  by  the  easiest  method, 
they  endeavor  to  coitjine  the  various  apartments  in  the  least  possible  space 
of  ground,  as  if  a  few  square  yards  of  the  ground  of  a  farm  were  of  great 
value.  No  doubt,  the  necessity  of  economy  is  urged  upon  them  by  the 
gmdging  spirit  of  the  landlord  when  he  has  to  disburse  the  cost,  and  by 
the  poverty  of  the  tenant  when  that  burden  is  thrown  upon  him.  Now, 
economy  of  construction  should  be  a  secondary  consideration  in  compari- 
son with  the  proper  accommodation  which  should  be  afforded  to  live-stock* 
Suppose  that,  by  infidequate  accommodation,  cattle  thrive  by  10s.  a-head 
leas  in  the  course  of  a  winter  than  they  would  have  done  in  well  construct- 
ed courts  and  hammcls  (and  the  supposition  is  by  no  means  extravagant), 
and  suppose  that  the  farmer  is  prevented  realizing  this  sum  on  three  lots 
of  twenty  cattle  each  of  different  ages,  there  would  be  an  annual  loss  to 
him  of  o£30,  from  want  of  proper  accommodation.  Had  the  capital  sum, 
of  which  the  annual  loss  of  oC30  is  the  yearly  interest,  been  expended  in 
constructing  the  steading  in  the  best  manner,  the  loss  would  not  only  have 
been  averted,  but  the  cattle  in  much  better  health  and  condition  to  slaugh- 
ter, or  to  fatten  on  grass.  Economy  is  an  excellent  rule  to  follow  in  fann- 
ing, but  it  should  never  be  put  in  practice  to  the  violation  of  approved 
principles,  or  the  creation  of  inconveniences  to  live-stock,  whether  in  the 
steading  or  out  of  it.  I  regret  to  observe  both  errors  too  prevalent  in  the 
eomtruetion  of  steadings.  For  example :  It  is  undeniable  that  as  cattle 
occupy  the  couns  only  in  winter,  when  the  air,  even  in  the' best  situatiuDSi 
ui<at  a  low  temperature,  and  the  day  short,  they  should  in  such  circum- 
(i») • 
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Stances  enjoy  as  much  light  and  heat  from  the  sun  as  can  he  ohtained.  It 
is  quite  practicable  to  afibrd  them  both  in  courts  facing  ^lly  to  the  south, 
where  these  influences  may  be  both  seen  and  felt  even  in  winter.  Instead 
of  that,  cattle-courts  are  veiy  frequently  placed  within  a  quadrangle  of 
buildings,  the  southern  range  of  which,  in  the  firet  instance,  eclipses  the 
winter's  sun  of  even  his  diminished  influence ;  and  the  whole  of  which,  be- 
sides, converts  the  chilling  air,  which  rus?ies  over  the  comers  of  its  roof 
into  the  courts,  into  a  whirlwind  of  staiTatiun,  which,  if  accompanied  with 
rain  or  sleet,  is  sure  to  engender  the  most  insidious  discnses  in  the  cattle. 
Beware,  then,  of  suiTering  Ions  by  similar  fatal  cont^cqucnces  to  your  cat- 
tle ;  and,  to  prompt  you  to  be  always  on  your  guard,  impress  the  above 
simple  principle  of  the  con.struction  of  stcridiDgii  finnly  upon  your  minds. 
Rest  assured  that  its  violation  may  prove  in  the  end  a  much  greater  loss 
by  preventing  the  cattle  tliriving,  than  the  paltry  sura  saved  at  first  in  the 
outlay  of  the  buildings  can  possibly  ever  rcc(mipcnse  you  for  that  loss. 

(8.)  Fig.  1,  Plate  I.  gives  an  isomvtriral  rieic  of  an  existing  steading 
suitable  for  the  mixed  husbandr}',  somewhat  though  not  on  the  precise 
principles  which  I  have  inculcated  just  now,  but  i-allicr  on  the  usual  plan 
of  huddling  together  the  various  parts  of  a  bloadini^,  with  a  view  of  saving 
some  of  its  original  cost.*  There  are  many  steadings  of  this  construction 
to  be  found  in  the  country,  but  many  more  in  which  stalls  for  feeding  cat- 
tle are  substituted  for  hammuls.  The  north  range  a  a  represents  the  gran- 
aries with  their  windows,  h  the  upper  barn,  cc  the  arches  into  the  sheds 
for  cattle  under  the  granaiies.  The  projecting  building  d  in  the  middle  is 
the  straw-bam,  which  communicates  by  a  door  in  each  side  with  the  court 
e  or  f  for  the  younger  cattle.  The  projecting  building  g,  standing  paral- 
lel wdth  the  straw-barn  on  the  nght  hand  side  of  the  court  f^  is  the  stable 
for  the  work-horses ;  and  the  other  projecting  building  //,  also  parallel  with 
the  straw-baru  on  the  h.'fi-hand  side  ot  the  court  c,  is  the  cart-shed.  The 
cow-byres  ?,  and  hammels  h  for  feeding  cattle,  are  seen  stretching  to  the 
right  in  a  line  with  the  north  range  a,  but  too  far  off  from  the  straw-bam 
d:  I  are  hammels  for  a  bull  and  queys :  w,  sheds  for  sheplierds'  stores : 
M,  Stack-yard  with  stacks  :  o,  turnip  stores  :  /?,  piggeries  :  q^  calves*  court ; 
r,  implement-house  ;  *,  boiling-house  :  f,  horse-pond  :  «,  hen-house  :  tJ. 
•liquid  manure  tank:  w\  hay -loft :  a;,  out-houses :  y,  slaughter-house  :  and 
z,  hammels  for  young  horses.     This  is  a  common  disposition  of  the  prin- 


l*  The  rrodor  will,  probably,  fiml  notbini;  in  •'  The  Book  of  thk  Farm  "  which,  at  finrt  y\ew, 
may  seem  more  obnoxious  than  Uuh  to  the  appearance  of  being  on  a  scale  of  accommodation  and 
expenee  unnuited  to  American  fannRn*  and  American  ha«bundry.  And  yet,  when  he  cximea  to 
examine  the  obnervaiionH  of  the  Author  in  ail  their  details,  tlioy  will  hfi  found  to  l>c  rrplctc  with 
practical  inHtruclion  and  dirrctionp.  which  may  bo  hcr^dcd  with  profit  in  the  coustniriion  and  ar- 
rangement of  all  huildin?^  on  whatever  prale.  designed  for  the  shelter  of  domoBtic  animals,  the 
eare  and  dititribation  of  their  food,  and  the  preservation  of  farm  vehicles  and  implements — aach 
buildings  as  in  England  are  termed  the  "steading  or  farmstead." 

Borne  there  may  be.  and  doubiloBS  arc — such  as  wealthy  merchants  on  retiring  from  tlie  cares 
and  viciasitudcs  of  commnrce — who  unite  the  means  with  the  dc-iit}  to  have  their  farmstead  as 
tmnplete  as  the  best  architectural  design  and  materials  can  raalco  it.  To  all  such  the  plans  here 
presented  may  serve  aa  models,  while  they,  and  others  with  less  moans  at  command,  may  m> 
nodify  them  as  to  suit  all  difference  of  circamstances-^avoiding  some  portions,  and  yet  seeing 
Birach  in  parts  of  them  that  is  eligible  and  in  accordance  with  their  own  views  and  means. 

But,  witbont  desiring  to  prejadice  the  Judgment  of  the  reader,  we  may  ask  him  at  least  to  ad* 

mit,  in  the  costlinesa  of  tlie  illnstrations  connected  with  this  part  of  the  Book  of  the  Farm,  some 

eridence  that  the  PablislierB  desire  not  to  ahnn  any  ootlay  that  may  be  ncccasary  to  make  tl» 

yAftMiiis'  liiBRiRT  worthy  of  public  patrouge,  and  fitted  to  fulfill  their  own  promises. 

Ed,  Farm,  LtbA 
(M0» 
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oipal  parts  of  a  modem  improved  steading ;  and  a  slight  inspection  of  Hkm 
pkte  will  conTince  you  that  in  the  arrangement  of  its  different  c^paitmenU 
IS  exhibited  much  of  the  principle  which  I  have  been  advocating.     Many 
modificatioiu  of  this  particular  arranfi;oment  may  be  observed  in  actual 
practice : — 1.  such  as  the  removal  of  the  straw-bam  d  into  the  north  range 
0,  and  the  placing  of  hammels,  such  as  k^  into  the  courts  e  and  Jl  and  the 
conver^on  of  one  of  the  sheds  c  into  cart-sheds.     2.  Another  modification 
encloses  a  large  court  divided  into  two,  within  a  range  of  buildings  form* 
ing  three  sides  of  a  quadrangle,  and  retaining  the  north  range  for  the  gran* 
aries,  o£  a  higher  altitude  than  the  rest.     3.  While  another  comprises  two 
large  courts,  each  surrounded  by  three  sides  of  a  quadrangle,  the  range  in 
the  middle  occupied  by  the  threshing-mill  and  straw-bam  being  retained 
at  a  higher  altitude  than  the  rest.     4.  Another  completes  the  quadrangle 
around  one  court.     5.  While  another  surrounds  a  large  court,  divided  into 
two,  with  a  quadrangle.     6.  And  the  last  modification  surrounds  two  sep- 
arate courts,  each  with  a  quadrangle,  having  a  common  side.    These  mod- 
ifications are  made  to  suit  either  large  or  small  faims ;  but  they  all  profess 
to  follow  the  same  plan  of  arrangement.     In  truth,  however,  so  varied  is 
the  construction  of  steadings,  that,  I  dare  say,  no  two  in  the  country  are 
exactly  alike.     Modifications  in  their  construction  in  obedience  to  influen- 
tial circumstances  may  be  justifiable,  but  still  they  should  all  have  refe]> 
ence  to  the  principle  insisted  on  above. 

(9.)  Fig.  2,  Plate  II.  contains  an  engraving  of  a  groujidplan  of  ike 
steading  represented  by  the  isometrical  view  in  Plate  I.  It  is  unnecessary 
for  me  to  describe  in  detail  all  the  component  parts  of  this  plan,  as  the 
names  and  sizes  of  the  various  apartments  ai'e  all  set  down.  A  short  in- 
spection will  suffice  to  make  you  well  enough  acquainted  with  the  whole 
arrangement.  This  plan  has  been  found,  by  extensive  use,  to  constitute  a 
eommodious,  convenient,  and  comfortable  steading  for  the  stock  and  crop 
of  500  acres,  raised  by  the  mixed  husbandry ;  and  those  properties  it  pos* 
sesses  in  a  superior  degree  to  most  similar  existing  steadings  of  the  same 
extent  in  this  country,  and  in  a  much  greater  degree  than  any  of  the  mod- 
ified plans  to  which  I  have  just  alluded. 

(10.)  The  steading  I  womd  desire  to  see  erected  would  be  exactly  in  ac- 
cordance with  the  principle  I  have  laid  down.  I  do  not  know  one,  nor  is 
there  probably  in  existence  one  exactly  on  that  principle,  but  I  have  seen 
several,  particularly  in  the  north  of  England,  which  have  impressed  me 
with  the  belief  that  there  is  a  construction,  could  it  be  but  discovered, 
which  would  afford  the  most  excellent  accommodation,  the  greatest  con- 
venience, and  the  utmost  degree  of  comfoit  to  live-stock ;  and  live-stock 
being  the  principal  inhabitants  of  steadings,  too  much  care,  in  every  re- 
spect, cannot,  in  my  opinion,  be  bestowed  on  the  construction  of  their  hab» 
itations,  so  as  to  insure  them  in  the  inclement  season  the  greatest  degree 
of  comfort.  I  shall  describe  both  an  isometrical  view  and  ground*plan  of 
a  steading  of  imaginary  construction,  in  strict  accordance  with  the  above 
principle — ^the  principle  itself  having  been  brought  out  by  the  promptings 
of  experience.  I  shall  minutely  describe  these  plans,  in  the  sanguine  hope 
that  tne  obvious  advantages  which  they  exhibit  will  recommend  their  con- 
struction for  adoption  to  all  proprietors  and  tenants  who  feel  desirous  <9f 
obtaining  a  plan  of  a  steading  tor  crop  and  stock,  the  arrangements  of 
which  have  been  suggested  by  matuted  practical  experience.  The  me 
of  these  particular  plans  is  not  suited  to  any  farm,  whereon  the  mixed  hfoe- 
handry  is  practiced,  of  less  extent  than  500  acres ;  because,  in  order  to 
illustrate  their  prineiplcy  it  was  necessary  to  fix  on  some  definite  siee,  that 
Ae  relative  sizes  and  positions  of  the  different  apartments  might  be  deBlv* 
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tively  set  down ;  but  the  whole  arrangement  of  the  apartments  is  Baited  to 
any  size  of  plan,  as  the  size  and  number  of  the  apartments  may  be  enlarged 
or  diminished  according  to  the  extent  of  the  fann. 

(11.)  Fig.  3,  Plate  III.  represents  an  isometrical  view  of  such  a  stead- 
ing, and  keepin?  the  principle  upon  which  it  is  constructed  in  mind,  you 
will  find  that  this  view  illustrates  it  in  every  respect  that  has  been  stated. 
1.  A  A  is  the  principal  or  north  range  of  building,  of  two  stories  in  hight, 
standing  east  and  west.  It  contains  two  granaries,  A  and  A,  the  upper- 
bam  C,  which  is  also  the  site  of  the  threshing-machine;  the  corn-bam 
being  immediately  below  it  is  of  course  invisible,  the  sheds  D  D  are  under 
the  granaries ;  E  is  the  engine-house,  and  F  the  steam-engine  furnace- 
stalk,  where  the  power  employed  to  impel  the  threshing-machine  is  steam, 
Gr  the  impleroent-house  entering  from  the  west  gable,  and  H  the  hay- 
bouse,  under  a  granary.  These  several  apartments,  while  occupying  the 
north  range,  are  gi'eatly  serviceable  in  sheltering  the  young  stock  in  the 
large  courts  I  and  K  from  the  north  wind.  2.  Immediately  adjoining  to 
the  south  of  the  corn-bam,  upper-bam,  and  threshing-machine,  is  the 
Btraw-bam  L,  standing  north  and  south,  contiguously  placed  for  the  emis- 
sion of  straw  from  either  side  into  the  courts  I  and  K.  3.  It  is  also  con- 
veniently situated  for  supplying  straw  to  the  feeding  hammels  M,  to  the 
right  or  eastward  of  the  large  court  K,  and  equally  so  for  supplying  it  to 
those  at  N,  to  the  lefl  or  westward  of  the  large  court  I.  4.  It  is  accessi- 
bly enough  placed  for  supplying  straw  to  the  work-horse  stable  O,  and  the 
saddle-horse  stable  P,  to  the  right  or  eastward  in  a  line  of  the  principal 
range  A.  It  is  equally  accessible  to  the  cow-byre  Q,  and  calves'-cribs  R, 
to  the  lefb  or  westward,  in  a  line  of  the  principal  range  A.  S  is  the  stack- 
yard, from  which  the  stacks  are  taken  into  the  upper-bam  C,  by  the  gang- 
way T ;  U  is  the  boiling-house  ;  V  the  cart-shed,  opposite  and  near  the 
work-house  stable  O ;  W  is  the  wool-room,  having  a  window  in  the  gable, 
and  its  stair  is  from  the  straw-bam  L  ;  XX  comprise  two  small  hammels 
for  bulls;  Y  is  the  servants'  cow-house,  in  the  hammels  N  ;  Z  is  the  gig- 
house,  adjoining  to  the  riding-horse  stable  P.  a  are  four  sties  for  feeding 
pigs  therein ;  &  is  a  small  open  court,  with  a  shed  for  containing  young 
pigs  after  they  have  just  been  weaned ;  c  are  two  sties  for  brood-sows 
while  lying-in.  d  are  three  apartments  for  the  hatching  and  rearing  of 
fowls,  e  and  f  are  tumip-stores  for  supplying  the  hammels  M  ;  ^  is  the 
turnip-store  for  supplying  the  large  court  K ;  A,  that  for  small  hammels 
X,  and  the  sci-vants'  cow-house  Y  ;  i,  that  for  the  large  court  I ;  and  p 
and  q  are  those  for  the  hammels  N.  k  is  the  open  court  and  shed,  with 
water-ti'ough  for  the  calves ;  /  the  open  court,  with  water-ti-ough  for  the 
cows,  m  is  the  turnip-shed  for  the  cow-house  Q,  and  calves'-cribs  R.  n 
is  the  hay-stack  built  in  the  stackyard  S,  near  the  hay-house  H.  o  and  o 
are  straw-racks  for  the  center  of  the  large  courts  I  and  K.  u  is  the  ven- 
tilator on  the  roof  of  the  boiling-house  U ;  r  that  on  the  cow-house  Q ; 
#,  that  on  the  calves'-cribs  R ;  t  and  to,  those  on  the  roof  of  the  work-horse 
stable  O ;  and  y,  that  on  the  riding-horse  stable  P.  x  is  the  liquid  manure- 
well  to  which  drains  converge  from  the  various  paits  of  the  farmstead. 
z  are  feeding-troughs,  dispersed  in  the  different  courts  and  hammels.  v 
IB  the  open  court  for  the  servants'  cows.     And^  andf  are  potato  stores. 

(12.)  A  very  little  consideration  of  the  arrangement  just  now  detailed, 

will  suffice  to  show  you  that  it  completely  illustrates  the  principle  I  have 

been  advocating  for  the  construction  of  farmsteads.      Still,  looking  at  the 

iBomotrical  view,  in  fig.  3,  Plate  III.,  it  will  be  observed  that  the  threshings 

machine  G — the  machinery  for  lotting  loose  the  straw — is  situated  in  the 

middle  of  the  er^o*  range  A,  roady  to  receive  the  unthreshed  crop  behind 
(139)  ^  '^ 
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fiY)ffl  the  stack-yard  S,  and  as  ready  to  deliver  the  straw  threshed  into  the 
0traw-bam  L  standing  before  it.      The  store  of  straw  in  L,  being  placed 
exactly  in  the  center  of  the  premises,  is  easily  made  available  to  the  large 
courts  I  and  K  and  the  sheds  D  and  D  by  its  four  doors,  two  on  each  Biae* 
The  straw  can  be  carried  down  the  load  on  the  right  of  the  straw-bam 
L,  to  the  hammels  M  ;  and  along  the  farther  end  of  the  court  K,  through 
the  gate  at  H  to  both  the  stables  O  and  P.     It  can  with  as  much  facihty 
be  carried  across  the  eastern  angle  of  the  large  court  I,  through  the  gate 
at  the  bull's  hammels  X,  to  the  range  of  hammels  at  N,  and  to  the 
servants'  cow-house  Y,  by  its  door  near  the  turnip-store  h.      It  can  also 
be  carried  right  across  the  same  court  I,  through  the  gate  behind  Y  to  the 
cow-house  Q,  and  the  calves'-cribs  R.     The  hammels  X,  the  pigs  in  a  ^ 
and  c,  and  the  fowls  in  d,  can  easily  be  supplied  with  straw.     You  may 
observe  in  the  arrangement  of  these  apartments,  that  the  stables  O  and  P, 
and  the  cow-house  Q,  and  the  calves'-cribs  R,  are  situated  behind  the 
hammels  M  and  N,  and  they  are  there  for  these  reasons :  Hammels  for 
feeding  cattle  requiring  much  more  straw  than  stables  and  byres,  accord- 
ing to  the  foregoing  theory,  should  be  placed  near  the  straw-barn ;    and 
hammels,  moreover,  beine  only  occupiea  in  winter  by  stock,  should  de- 
rive, during  that  season,  Ube  fullest  advantage  that  can  be  given  them  of 
the  hght  and  heat  of  the  sUn.      The  servants'  cow-byre  Y  being  placed 
nearer  the  straw-bam  than  the  hammels  N,  may  seem  to  cont«^vene  the 
principle  laid  down ;  but  the  cow-byre,  if  desired,  may  be  removed  to  the 
other  end  of  the  hammels,  though  in  the  case  where  young  horses  and 
queys  in  calf  are  intended  to  occupy  the  small  hammels  N,  it  may  oon^ 
veniently  remain  where  it  is,  as  they  do  not  require  so  much  straw  as 
cows.     If  these  hammels  are  to  be  destined  to  the  accommodation  of 
feeding  stock,  then  the  byre  ought  to  be  removed  to  the  extreme  left  of 
the  building.      This  form  of  steading  is  amply  commodious,  for  it  can  ac- 
commodate aJl  the  working  and  breeding  stock,  together  with  four  gen- 
erations of  young  stock  in  different  stages  of  growth.     A  more  convenient 
arrangement  than  this  for  a  farmstead,  as  I  conceive,  can  scarcely  be 
imagined,  and  all  the  parts  of  it  are  of  such  a  magnitude  as  not  only  to 
afford  ample  room  for  every  thing  accommodated  within  it,  but  with 
proper  fittings  up,  the  arrangement  is  capable  of  conferring  great  comfort 
on  Its  inmates.     Its  commodiousness  will  be  the  more  apparent  after  the 
ground-plan  has  been  considered  in  detail. 

(13.)  Fig.  4,  Plate  IV.  is  the  ground-plan  of  the  steading,  of  which  the 
preceding  plate  that  has  just  been  described  is  the  isometrical  view.  The 
siraxC'ham  L  is  seen  at  once,  ininning  north  and  south.  It  is  purposely 
made  of  the  hight  of  the  upper  barn  to  contain  a  large  quantity  of  straw, 
as  it  is  often  convenient  in  bad  weather  to  thresh  out  a  considerable  quan- 
tity of  corn,  when  no  other  work  can  be  proceeded  with,  or  when  high 
market  prices  induce  farmers  to  reap  advantage  ^oia  them.  There  is 
another  good  reason  for  giving  ample  room  to  the  straw-bam.  Every  sort 
of  straw  is  not  suited  to  every  purpose,  one  sort  being  best  suited  for  lit* 
tcr,  and  another  for  fodder.  This  being  the  case,  it  is  desirable  to  have 
always  both  kinds  in  the  bam,  that  the  fodder-straw  may  not  be  wasted 
in  litter,  and  the  litter-straw  given  as  fodder  to  the  injury  of  the  bestiaL 
Besides,  the  same  sort  of  straw  is  not  alike  acceptable  as  fodder  to  every 
class  of  animals.  Thus  wheat-straw  is  a  favorite  fodder  with  horaes,  as 
well  as  oat-straw,  while  the,  latter  only  is  acceptable  to  cattle.  Barley- 
straw  is  only  fit  for  litter.  To  give  access  to  litter  and  fodder  straw  at  the 
same  tLme,  it  is  necessary  to  have  a  door  from  each  kind  into  eacb  couit. 
Thus  four  doors,  two  at  each  side  near  the  ends,  are  required  in  a  lam 

(133) 
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Dttuw-^bam.  Slit-like  openings  should  be  made  in  its  Bide-walk,  to  admit 
hir  tmd  promote  ventilation  through  the  straw.  A  sky-light  in  the  roof  at 
(he  end  nearest  the  threshing-machine,  is  useful  in  giving  light  to  those 
•who  take  away  and  store  up  the  straw  fixym  the  threshing-machine  when 
Che  doors  are  shut,  which  they  should  be  whenever  the  wind  happens  to 
blow  too  strongly  through  them  into  the  machine  against  the  straw.  In- 
stead of  dividing  8traw*bam  doors  into  two  verticsu  leaves,  as  is  usually 
done,  they  should  be  divided  horizontally  into  an  upper  and  a  lower  lea^ 
BO  that  the  lower  may  always  be  kept  shut  against  intruders,  such  as  pigSr 
while  the  upper  admits  both  light  and  air  into  the  bam.  One  of  the  doors 
at  each  end  snould  be  Aimished  with  a  good  stock-lock  and  key  and  thumb- 
latch,  and  the  other  two  fastened  with  a  wooden  hand-bar  from  the  inside. 
The  floor  of  the  straw-bam  is  seldom  or  never  flagged  or  causewayed, 
though  it  is  desirable  it  should  be.  If  it  were  not  so  expensive,  the  as- 
phaltum  pavement  would  make  an  excellent  floor  for  a  straw-bam.  What- 
ever substance  is  employed  for  the  purpose,  the  floor  should  be  made  so 
Arm  and  dry  as  to  prevent  the  earth  rising  and  the  straw  moulding. 
Mouldy  straw  at  the  bottom  of  a  heap  superinduces  throughout  the  upper 
mass  a  disagreeable  odor,  and  imparts  a  taste  repugnant  to  every  animaL 
Hiat  portion  of  the  floor  upon  which  the  straw  first  alights  on  sliding 
down  the  sti*aw-screen  of  the  threshing-machine,  should  be  strongly  board- 
ed'to  resist  the  action  of  the  forks  when  removing  the  straw.  Blocks  of 
hard-wood,  such  as  the  stools  of  hard-wood  trees,  set  on  end,  causeway- 
wise,  and  sunk  into  the  earth,  form  a  very  durable  flooring  for  this  puipose. 
Stone  flagging  in  this  place  destroys  the  prongs  of  the  pitchforks.  The 
Straw-barn  should  communicate  with  the  chafl'-house  by  a  shutting  door,  to 
enable  those  who  take  away  the  6traw  to  see  whether  the  chafl*  accumu- 
lates too  high  against  the  end  of  the  winnowing-machine.  The  communica- 
cation  to  the  wool-room  in  this  plan  is  by  the  straw-bam,  by  means  of  the  stair 
(/,  made  either  of  wood  or  stone.  The  straw-bam  is  represented  72  feet  in 
length,  18  feet  in  breadth,  and  15  feet  in  hight  to  the  top  of  the  side  vraMa, 
(14.)  C  is  the  corj^bam.  Its  roof  is  formed  of  the  floor  of  the  upper 
bbm,  and  its  hight  is  generally  made  too  low.  The  higher  the  roof  is  the 
more  easily  will  the  com  descend  to  be  cleaned  from  the  threshing-machine 
down  the  hopper  to  the  winnowing-machine.  Nine  feet  is  the  least  hight 
it  should  be  m  any  instance.  The  plan  gives  the  size  of  the  corn-bam  qs 
31  feet  by  18  feet,  but  taking  off  5  feet  for  partitioning  off  the  machinery 
of  the  threshing-mill,  as  at  «,  the  extent  of  the  workable  part  of  the  barn- 
floor  will  be  26  feet  by  18  feet.  In  that  spare  I  have  seen  much  barn- 
work  done,  but  it  could  be  made  more  by  diminishing  the  size  of  the  shed 
D  of  the  court  K.  The  com-bam  should  have  in  it  at  least  two  glazed 
windows  to  admit  plenty  of  light  in  the  short  days  of  winter,  and  they 
should  be  guarded  outside  with  iron  stanchions.  If  one  window  cannot 
be  got  to  the  south,  the  door  when  open  will  answer  for  the  admission  of 
sunshine  to  keep  the  apartment  comfortably  dry  for  the  work-people  and 
die  grain.  The  door  is  generally  divided  into  upper  and  lower  halves, 
which,  as  usually  placed,  are  always  in  the  way  when  the  winnowing- 
knaahine  is  used  at  the  door.  A  more  convenient  method  is  to  have  the 
door  in  a  whole  piece,  and  when  opened,  to  fold  back  into  a  recess  in  the 
<mter  wall,  over  the  top  of  which  a  plinth  might  project  to  throw  off  the 
fain.  In  this  case  the  ribets  and  lintel  must  ho  giblet-checked  as  deep  as 
the  tlucknesB  of  the  door,  into  which  it  should  close  flush,  and  be  fastened 
<vridi  a  good  lock  aiid  key,  and  provided  vnth  a  thumb-latch.  The  object 
iOf  making  the  com-bam  door  oi  this  form  is  to  avoid  the  inconvenience  of 
tlB*ot>eiiing  into  the  bom,  where,  unless  it  folds  wholly  back  on  a  wiiU»  Sa 
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^Bfuffiitly  in  tbe  way  of  work,  porticulxrlf  when  winoowioK  roughs,  aod 
UjuDg  out  saclu  of  com  on  men's  backa,  Ae  to  size,  it  should  not  bo 
ku  in  tbe  opening  than  7^  feet  in  hi^t  and  3^  foet  in  widtb.  A  light 
baU>door  can  be  hooked  on,  when  work  is  going  on,  to  prevent  the  inCni- 
sioaofauimalB,  and  tbe  wind  sweeping  along  the  floor.  The  floor  of  tbe 
com-bani  is  frequently  made  of  clay,  or  of  a  composition  of  ashes  aodi 
lime  i  the  asphaltic  composition  would  be  better  than  either ;  but  in  etery 
insUiiceit  should  be  made  of  wood-^)f  sound,  hard  red-wood  Drahra  bat- 
tens, plowed  and  feathered,  and  fastened  down  to  stout  joists  with  Scotch. 
flooring  sprigs  driven  through  the  feather-edge.  A  wooden  floor  is  the 
ouly  one  that  can  he  depettded  on  being  constantly  dry  in  a  com-ban> ; 
Bud  in  a  bam  for  the  use  of  com,  a  dry  floor  is  indispensable.  It  has  been 
suggested  to  me  that  a  stone  paveineut,  square-jointed,  and  laid  on  a  bed 
of  lime  over  9  inches  of  broken  stones;  or  an  aspbnltum  pavement,  laid 
on  a  body  of  6  inches  of  broken  stones,  covered  with  a  bed  of  grout  on 
the  top  of  the  stones,  would  make  as  dry  and  more  durable  bam-floor  than 
wood,  and  which  will  not  rot.  1  am  aware  that  stone  or  aspbaltum  pave- 
ment is  durable,  and  not  liable  to  rot ;  but  there  are  objections  to  both,  in 
n  corn-bam,  of  a  practical  nature,  and  it  is  certain  that  the  best  stone 
pavement  is  not  proof  against-  tbe  ui^emtining  powers  of  the  brown  rot ; 
wliile  a  wooden  floor  is  durable  enough,  and  certainly  will  not  rot,  if  kept 
Atj  in  the  manner  I  shall  recommend  over  the  page.  Tbe  objections  to 
all  stony  pavements  as  a  ham-floor  are,  that  tbe  scoops  for  shoveling  the 
com  pass  very  harshly  over  them — tbat  the  iron  nails  in  the  shoes  of  the 
.woHc-people  wear  them  down,  and  raise  a  dust  upon  them — and  that  they 
are  hurtful  to  the  bare  hands  and  lighter  implements,  when  used  in  taking 
up  tbe  corn  &om  tbe  floor-  For  true  comfort  in  all  these  respects  in  a 
bam-floor,  there  is  nothing  like  wood.  The  walls  of  this  bam  should  be 
made  smooth  with  hair-plaster,  and  tbe  joists  and  flooring  forming  its  roof 
cleaned  with  the  plane,  as  dust  adheres  much  more  readily  to  a  rough 
than  to  a  smooth  surface.  The  stairs  to  the  granaries  s  and  t  should  en- 
ter firom  the  com-harn,  and  a  stout  plain-deal  door  with  lock  and  key 
placed  at  the  bottom  of  each.  And  at  tbe  side  of  one  of  the  stairs  may  be 
inclosed  OD  the  floor  of  the  bam  a  space,  t,  to  contain  liglit  com  to  be 
given  to  the  fowls  and  pigs  in  summer  when  this  sort  of  food  is  scarca 
about  the  steading. 

(15.)  As  the  method  of  hanging  doors  on  a  gihlet-cbeck  should  be  adopt- 
ed in  all  cases  in  steadings  nt.s, 
where  doors  on  outside  walls 
are  likely  to  meet  with  obstruc- 
tions on  opening  inward,  or 
themselves  oecoming  obstract- 
ive  to  things  passing  outward, 
the  subject  deserves  a  separate 
notice.  In  fig.  d,  a  is  a  strong 
door,  mounted  on  crooks  and 
hands,  fully  open,  and  thrown 
back  into  the  recess  of  the  wall 
A  ;  tbe  projecting  part  of  the 
lintel  c  protecttng  it  eflectuaUy 
from  the  raia;  d  is  tbe  giblet- 
check  in  tbe  lintel,  and  e  tbat 
in  tbe  ribeta,  into  which  tbe 

door  sbuta  flnsh ;  /  is  the  li^t  "■  oo«»-»iB»  door. 

mavable  door  used  when  work  is  going  on  in  tlie  coro-bam. 
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(16.)  The  wooden  floor  of  the  <^m-bam  is  liable  to  decay  unless  precao* 
dons  are  used  to  prevent  it,  but  a  much  too  common  cause  of  its  aestruo- 
tion  is  vermin — such  as  rats  and  mice.  It  is  discreditable  to  farmers  to 
permit  this  flooi*  to  remain  in  a  state  of  decay  for  any  length  of  time,  when 
an  effectual  pi'eventive  i*emedy  is  within  their  reach ;  and  the  more  cer- 
tainly pi'eventive  that  remedy  is,  the  more  it  should  be  appreciated.  I  used 
a  most  effectual  method  of  preventing  the  destructive  ravages  of  either  ver- 
min or  damp,  by  suppoiting  the  floor  in  the  particular  manner  represented 
in  fig.  6.  The  earth,  m  the  first  instance,  is  dug  out  of  the  bain  to  the  depth 
of  the  foundations  of  the  walk,  which  should  be  two  feet  below  the  door 
soles ;  and,  in  the  case  of  a  new  steading,  this  can  be  done  when  the  foun- 
dations of  the  walls  are  taken  out.     The  grround  is  then  spread  over  %vith 

Fig.  6. 


fKCnOH  OF  THE  CORN  BARN  FLOOR. 

a  laytix'  of  sand,  sufficient  to  preserve  steadiness  in  the  stout  rough  flags  b  b, 
which  are  laid  upon  it  and  jointed  in  strong  mortar.  Twelve-inch  thick 
sleeper  walls  a  a,  of  stone  and  lime,  are  then  built  on  the  flags,  to  serve  the 
purpose  of  supporting  each  end  of  the  joists  of  the  floor.  The  joists  c, 
formed  of  10  by  2J  inch  plank,  are  then  laid  down  16  inches  apart,  and  the 
spaces  between  them  filled  up  to  the  top  with  stone  and  lime.  The  build- 
ing between  the  joists  requires  to  be  done  in  a  peculiar  way.  It  should  be 
done  with  squai'ed  rubble  stones,  and  on  no  account  should  the  mortar 
come  in  contact  with  the  joists,  as  there  is  nothing  destroys  timber,  by  su- 
perinducing the  dry  rot,  more  readily  than  the  action  of  mortar  upon  it. — 
For  this  reason  great  care  should  be  observed  in  building  in  the  joists  into 
the  walls — in  placing  the  safe-lintels  over  the  doors  and  windows,  the 
stones  being  my-bedded  over  them — ^and  in  beam-filling  between  the 
couple-legs.  The  floor  d  is  then  properly  laid  on  a  level  with  the  door- 
sole,  and  finished  with  a  neat  skifting  board  it  round  the  walls  of  the  bam. 
By  this  contrivance  the  vermin  cannot  possibly  reach  the  floor  but  from 
the  flags,  which  are  nearly  2  feet  under  it.  A  hewn  stone  pillar  e,  or  even 
two,  are  placed  on  the  flags  under  each  joiat  to  support  ana  strengthen  the 

(13«) 


THE  STEADING  OR  FARMSTEAD.  8fr 

floor.  This  construction  of  floor  admits  of  abundance  of  air  above  and  be- 
low to  presenre  it,  and  affords  plenty  of  1*0001  under  it  for  cats  and  dogs  to 
liaoC  azier  the  vermin.  This  figure  also  gives  a  section  of  the  building 
above  the  corn-bam-,  including  the  floor  of  the  upper  bam,  the  outside 
walls,  and  the  coupling,  slating,  and  ridging  of  the  roof  of  the  middle  rangw 
of  building. 

(17.)  The  ehaff'kause^  r,  stands  between  the  com  and  straw  bams.  It  is 
separated  from  the  former  by  a  wooden  partition,  and  from  the  latter  by  a 
stone-wall.  Its  hight  is  the  same  as  that  of  the  corn-bam,  the  floor  of  the 
upper  bam  forming  a  roof  common  to  both.  It  is  18  feet  in  length  and  14 
feet  in  width.  It  contains  the  winno wing-machine  or  fanners  of  the  thn»h- 
ing-machine,  from  which  it  receives  the  chafl*.  It  has  a  thin  door  with  a 
thumb-latch  into  the  straw-bam,  for  a  convenient  access  to  adjust  any  of 
the  gearing  of  the  fanners ;  as  also  a  boarded  \%4ndow  hung  on  crooks  and 
bands,  fastened  in  the  inside  with  a  wooden  hand-bar,  and  looking  into  the 
large  court  K  ;  but  its  principal  door,  through  which  the  chaff  is  emptied, 
opens  outward  into  the  large  court  I.  This  door  should  be  g^iblet-checked, 
and  fastened  from  the  inside  with  a  wooden  hand-bar.  The  space  betwe^i 
the  head  of  the  fanners  and  the  wall  should  be  so  boarded  up  as  not  to  in* 
terfei-e  with  the  action  of  the  fanner-belts,  but  merely  prevent  the  chaff  be- 
ing scattered  among  the  machinery,  and  any  access  by  persons  being  effect- 
ed by  the  machinery  into  the  upper  bam. 

(18.)  D  D  are  two  sheds  for  snelterine  the  cattle  occupying  the  courts  I 
and  R  from  r^n  and  cold,  by  night  or  day,  when  they  may  choose  to  take 
refuge  in  them.  The  shed  of  the  court  I  is  52  feet  in  len^h  by  18  feet  in 
width,  being  a  little  longer  than  that  of  the  court  K,  which  is  47  feet  in 
length  and  18  feet  in  width,  and  their  hight  is  9  feet  to  the  floor  of  the  gran* 
aries,  which  forms  their  roof  The  access  to  these  sheds  from  the  courts 
is  by  arched  openings  of  9  feet  in  width,  and  71  feet  in  hight  to  the  top  of 
the  arch.  There  should  be  a  rack  fastened  against  one  of  the  walls  of  each 
shed  to  supply  fodder  to  the  cattle  under  shelter  in  bad  weather,  as  at  hi. 
As  when  a  large  number  of  cattle  are  confined  together,  of  whatever  age, 
some  will  endeavor  to  obtain  the  mastery  over  the  others,  and  to  prevent 
accidents  in  cases  of  actual  collision,  it  has  been  recommended  to  have  two 
openings  to  each  shed,  to  afford  a  ready  means  of  egress  to  the  fugitives ; 
and,  as  a  farther  safety  to  the  bones  and  skins  of  the  unhappy  victims,  the 
angles  of  the  hewn  pillars  which  support  tlie  arches  should  be  chamfered. 
In  my  opinion,  the  precaution  of  two  openings  for  the  reason  given  is 
unnecessary,  inasmuch  as  cattle,  and  especially  those  which  have  been 
brought  up  together,  soon  become  familiarized  to  each  other ;  and  two 
openings  cause  draughts  of  air  through  the  shed.  If  holes  were  made  in 
the  &ces  of  the  pillars  opposite  to  each  other  in  the  openings,  so  as  bars 
of  wood  could  be  put  across  them,  the  cattle  could  at  any  time  be  kept  con* 
fined  within  the  sheds.  This  might  at  times  be  necessary,  especially  wh«> 
the  courts  are  clearing  out  of  the  manure.  The  shed  of  the  court  K  has  a 
door  d!  in  the  back  wall  for  a  passage  to  the  work-people  when  going  from 
the  com  to  the  upper  bam,  by  the  gangway  T. 

(13.)  E  is  the  engine-house  for  the  steam-engine,  when  one  is  used.  It 
is  18  feet  in  length  and  8  feet  in  width,  and  the  granary-floor  above  forms 
its  roof.  •  It  has  a  window  looking  into  the  large  court  I,  and  a  door  into 
the  boiler  and  furnace-house  F,  which  house  is  24  feet  in  length  and  8  fdet 
in  width,  and  has  an  arched  opening  at  the  lefl:  or  west  end.  The  chim- 
ney-stalk is  6  feet  square  at  the  base,  and  rises  tapering  to  a  hight  of  45 
fe^  If  wind  or  horses  are  preferred  as  the  moving  power,  the  windmill- 
tower  or  horse-course  would  be  erected  on  the  site  ox  F. 
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(20.)  G  is  ihv  implement-house  for  keeping  together  the  smaller  imple* 
ments  when  not  in  use,  when  they  ore  apt  to  he  thrown  aside  and  lost.— 
The  inti-insic  value  of  each  implement  heing  smal],  there  is  too  generally 
less  care  hestowed  on  them  than  on  those  of  more  pecuniary  value ;  hut  in 
use  each  of  them  is  really  as  valuable  as  the  most  costly»  ai«d  even  their 
cost  in  the  aggi'egate  is  considerable.  The  implement-house  is  18  feet  in< 
length  by  14  feet  in  width,  and  its  roof  is  formed  of  the  granary-floor.^ — 
This  house  should  be  provided  virith  a  stout  plain-deal  door  with  a  good 
lock  and  key,  the  care  of  which  should  only  be  entrut^tcd  to  the  farm-stew- 
ard. It  should  also  have  a  partly  glazed  window  like  that  of  the  cow- 
house, as  sometimes  this  apartment  may  be  converted  into  a  convenient 
work-shop  for  paiticular  purposes.  The  floor  should  be  flagged,  or  laid 
with  asphaltum  pavement.  Besides  the  implements,  this  apartment  may 
contain  the  barrel  of  tar,  a  useful  ingredient  on  farms  where  sheep  are 
reared,  and  where  cart-naves  requira  greasing ;  the  grindstone,  a  conveni- 
ent instrument  on  a  farm  on  many  occasions  for  shari^ening  edge-tools, 
such  as  scythes,  axes,  hay-knife,  dung-spade,  &c.  A  number  of  wooden 
pins  and  iron  spikes,  driven  into  the  walls,  will  be  found  useful  for  sus- 
pending many  of  the  smaller  articles  upon.    The  walls  should  be  plastered. 

(21.)  H  is  the  kay-Junue  at  the  east  end  of  the  noith  range  A,  and  cor- 
responding in  situation  to  the  implement-house.  It  is  18  feet  in  length,  17 
feet  in  width,  and  its  roof  is  also  formed  of  the  floor  of  the  granary  above. 
Its  floor  should  be  flagged  with  a  considerable  quantity  of  sand  to  keep  it 
dry,  or  with  asphaltum.  It  should  have  a  giblet-checked  door  to  open  out- 
ward,  with  a  hand-bar  to  fasten  it  by  in  the  inside  ;  it  should  also  have  a 
partly  glazed  window,  with  shutters,  to  afford  light  when  taking  out  the 
hay  to  the  horses,  and  air  to  keep  it  sweet.  As  the  hay -house  communx* 
cates  immediately  with  the  work-horse  stable  O  by  a  door,  it  can  find  room 
for  the  work-horse  corn-chest  y,  which  may  be  there  conveniently  supplied 
with  com  from  the  granary  above  by  meana  of  a  spout  let  into  the  fixed 
part  of  the  lid.  For  facilitating  the  taking  out  of  the  com,  the  end  of  the 
chest  should  be  placed  against  the  wall  at  the  side  of  the  door  which  opens 
into  the  stable,  and  its  back  part  should  be  boarded  up  with  thin  deals  to 
the  granary -floor,  to  prevent  the  hay  coming  upon  the  chest.  -Its  walls 
should  be  plastered.  This  hay -house  is  conveniently  situated  for  the  hay- 
stack n  in  the  stack-yard  S. 

(22.)  The  form  of  the  cam-chest,  ?/,  is  more  convenient  and  takes  up  less 
room  on  the  floor,  when  high  and  narrow,  than  when  low  and  broad.—* 
When  of  a  high  form,  a  part  of  the  front  should  fold  down  with  hinges,  to 
give  easier  access  to  the  corn  as  it  gets  tow  in  the  chest.  Pait  of  the  lid 
should  be  made  fast,  to  i-eceive  the  corn-spout  from  the  granary,  and  to 
ligiiten  its  movable  part,  which  should  be  fastened  with  a  hasp  and  pad- 
lock, and  the  key  of  which  should  be  constantly  in  the  custody  of  the  farm- 
steward,  or  of  the  man  who  gives  out  the  com  to  the  plowmen,  where  no 
farm-steward  is  kept.  A  fourth  part  of  a  peck-measure  is  always  kept  in 
the  chest,  for  measuring  out  the  com  to  the  horses.  You  must  not  ima- 
gine that,  because  the  spout  supplies  com  fi*om  the  granary  when  required, 
it  supplies  it  without  measure.  The  com  appropriated  for  the  horses  is 
previously  measured  off*  on  the  granary-floor,  in  any  convenient  quantity, 
and  then  shoveled  down  the  spout  at  times  to  fill  the  chest ;  besides,  lines 
can  be  marked  on  the  inside  of  the  diest  indicative  of  every  quarter  of  com 
which  it  can  contain. 

(23.)  O  is  the  stahU  fior  the  teork-harses.  Its  length,  of  courses  depend* 
OB  the  number  of  horses  employed  -on  the  farm ;  but  in  no  instance  shouU 
Us  width  he  lesi  than  16  feet,  for  comfoit  to  the  honoB  themselves*  and 
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venience  to  the  men  who  take  charge  of  them.     This  plan^  being  intended 
for  a  definite  size  of  farm,  contains  stalls  for  12  horses,  and  a  loose  box  be* 
aidee — the  whole  length  being  84  feet.    Few  stables  for  work-horses  are 
made  wider  than  16  feet,  and  hence  few  are  otherwise  than  hampered  for 
want  of  room.    A  glance  at  the  particulars  which  should  bo  accommodated 
in  the  width  of  a  work-horse  stable  will  show  you  at  once  the  inconvenience 
of  this  narrow  breadth.     The  entire  length  of  a  work-horse  is  seldom  less 
than  8  feet ;  the  extreme  width  of  the  hay -rack  is  about  2  feet ;  the  hamess, 
hanging  loosely  against  the  wall,  occupies  about  2  feet ;  and  the  gutter  oc- 
cupies 1  foot :  so  that  in  a  width  of  16  feet  there  are  only  3  feet  left  from 
the  heels  of  the  horses  to  the  harness,  on  which  to  pass  backwai*d  and  for- 
ward to  wheel  a  barrow  and  use  the  shovel  and  broom.    No  wonder,  when 
so  little  space  is  left  to  work  in,  that  cleanliness  is  so  much  neglected  in 
farm-stabies,  and  that  much  of  die  dung  and  urine  are  left  to  bo  decom- 
posed and  dissipated  by  heat  in  the  shape  of  ammoniacal  gas,  to  the  prob- 
able injury  of  the  breathing  and  eye-sight  of  the  horses,  when  shut  up  at 
night.    And,  what  ag&rravates  the  evil,  there  seldom  is  a  ventilator  in  the 
roof;  and,  what  is  still  worse,  the  contents  of  the  stable  are  much  con- 
tracted by  the  placing  of  a  hay-loft  immediately  above  the  horses'  heads. — 
Whatever  may  be  the  condition  of  a  work-horse  stable  in  reference  to  size 
and  room,  its  walls  should  always  be  plastered  with  good  haired  plaster, 
as  forming  the  most  comfortable  finishing,  and  being  that  most  easuy  kept 

clean Some  people  imagine  that  twelve  horses  are  too  great  a  number 

to  be  in  one  stable,  and  that  two  stables  of  six  stalls  each  would  be  better. 
Provided  the  stable  is  properly  ventilated,  there  can  no  injury  accrue  to  a 
laiger  than  to  a  smaller  number  of  horses  in  a  stable ;  and,  besides,  there 
are  practical  inconveniences  in  having  two  work-horse  stables  on  a  farm. 
The  inconveniences  are  that  neither  the  farmer  nor  farm-steward  can  per- 
sonaQy  superintend  the  grooming  of  horses  in  two  stables  ;  that  the  orders 
given  to  Uie  plowmen  by  tlie  steward  must  be  repeated  in  both  stables ; 
and  that  either  all  the  plowmen  must  be  collected  m  one  of  the  stables  to 
receive  their  orders,  or,  part  of  them  not  hearing  the  orders  given  to  the 
rest,  there  cannot  be  that  common  understanding  as  to  the  work  to  be  done 
which  should  exist  among  all  classes  of  work-people  on  a  faiTn. 

(24.)  Another  particular  .in  which  most  work-horse  stables  are  im- 
properly fitted  up,  is  the  narrowness  of  the  ttalU^  5  feet  3  inches  being  the 
largest  space  allowed  for  an  ordinary  sized  work-horse.  A  narrow  stall 
is  not  only  injurious  to  the  horse  himself,  by  keeping  him  peremptorily 
confined  to  one  position,  in  which  he  has  no  liberty  to  bite  or  scratch  him- 
self, should  he  feel  so  inclined,  but  materially  obstructs  the  plowman  in 
the  grooming  process,  and  while  supplying  the  horse  with  food.  No 
work-horse,  in  my  opinion,  should  have  a  narrower  stall  than  6  feet  from 
center  to  center  of  tne  travis,  in  order  that  he  may  stand  at  ease,  or  lie 
down  at  pleasure  with  comfort.  If  "  the  laborer  is  worthy  of  his  hire," 
the  work-horse  is  deserving  of  a  stall  that  will  afford  him  sound  rest. 

(25.)  It  is  a  disputed  point  of  what  form  the  hay-Tackn  in  a  work-horse 
stable  should  be.  The  prevailing  opinion  may  be  learned  from  the  gene- 
ral practice,  which  is  to  place  them  as  high  as  the  horses'  heads,  because, 
as  it  is  alleged,  the  horse  is  thereby  obliged  to  hold  up  his  head,  and  he 
cannot  then  breathe  wpon  his  food.  Many  moi'e  cogent  reasons,  as  I  con- 
ceive, may  be  adduced  for  placing  the  racks  low  down.  In  the  first  place, 
a  woik-horse  does  not  require  to  hold  his  head  up  at  h^y  time,  and  much 
less  in  the  stable,  where  he  should  enjoy  all  the  rest  he  can  got  2.  A  low' 
lack  permits  the  position  of  his  neck  and  head,  in  the  act  of  eating,  to  be* 
more  Hke  the  way  he  usually  holds  them,  than  when  holding  them  up  to  a, 
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high  one.  3.  He  is  not  nearly  so  liable  to  pull  out  the  hay  among  his 
feet  from  a  low  as  fi'om  a  high  rack.  4.  His  breath  cannot  contaminate 
his  food  more  in  a  low  than  in  a  high  rack,  because  the  greatest  proportion 
of  the  bi'eath  natui-ally  ascends;  though  breathing  is  employed  by  the 
horse  to  a  ceitain  degree  in  choosing  his  food  by  the  sense  of  smell.  5.  He 
is  less  fatigued  eating  out  of  a  low  than  from  a  high  rack,  every  mouth- 
full  having  to  be  pulled  out  of  the  latter,  from  its  sloping  position,  by  the 
side  of  the  mouth  turned  upward.  6.  Mown-g^*ass  is  much  more  easily 
eaten  out  of  a  low  than  a  high  rack.  7.  And  lastly,  I  have  heard  of  peas 
falling  out  of  their  straw,  when  eaten  out  of  a  high  rack,  into  the  ears  of 
the  hoi*se,  and  therein  setting  up  a  serious  degree  of  inflammation. 

(26.)  The  Jr(f?it  rail  of  the  Imv-rack  should  be  made  of  strong  hard-wood, 
in  case  the  horse  should  at  any  time  playfully  put  his  foot  on  it,  or  bite  it 
when  groomed.  The  front  of  the  rack  should  be  spaired  for  the  admis- 
sion of  fi-esh  air  among  the  food,  and  incline  inward  at  the  lower  end,  to 
be  out  of  the  way  of  the  horees*  foi-e-feet.  The  bottom  should  also  be 
span'ed,  and  raised  about  6  inches  above  the  floor,  for  the  removal  of  hay 
seeds  that  may  have  passed  through  the  spars.  The  corn-trough  should  be 
placed  at  the  near  end  of  the  rack,  for  the  greater  convenience  of  supply- 
ing the  com.  A  spar  of  wood  should  be  fixed  across  the  I'ack  from  the 
front  rail  to  the  back  wall,  midway  between  the  travis  and  the  corn- 
trough,  to  prevent  the  hoi*se  tossing  out  the  fodder  with  the  side  of  his 
mouth,  which  he  will  sometimes  be  inclined  to  do  when  not  hungry.  The 
ring  through  which  the  stall  collar-shank  passes,  is  fastened  by  a  staple 
to  the  hard-wood  front  rail.  I  have  lately  seen  the  manger  in  some  work- 
horse stables  in  steadings  recently  erected  made  of  stone,  on  the  alleged 
score  of  being  more  easily  cleaned  than  wood  af^er  the  horses  have  got 
prepared  food.  From  my  own  obsei-vation  in  the  matter,  I  do  not  think 
wood  more  difficult  of  being  cleaned  than  stone  at  any  time,  and  espe- 
cially if  cleaned  in  a  proper  time  after  being' used — daily,  for  instance. 
As  plowmen  ai^e  proverbially  careless,  the  stone-manger  has  perhaps  been 
substituted  on  the  supposition  that  it  will  bear  much  harder  usage  than 
wood ;  or  perhaps  the  landlords,  in  the  several  instances  in  which  stone- 
mangers  have  been  erected,  could  obtain  stone  cheaper  from  their  own 
quarries  than  good  timber  from  abroad :  but  .either  ot  these  reasons  are 
poor  excuses  for  the  carelessness  of  servants  on  the  one  hand,  or  the  par- 
simony of  landlords  on  the  other,  when  the  well-being  of  the  farmers' 
most  useful  animals  is  in  consideration  ;  for,  besides  the  clumsy  appear- 
ance of  stoue  in  such  a  situation,  and  its  comfortless  feel  and  aspect,  it  is 
injurious  to  the  horses'  teeth  when  they  seize  it  suddenly  in  grooming,  and 
it  is  impossible  to  prevent  even  some  work-horses  biting  any  object  when 
groomed ;  and  I  should  suppose  that  stone  would  also  prove  huitful  to 
their  lips  when  gathering  their  food  at  the  bottom  of  the  manger.  I  have 
no  doubt  that  the  use  of  stone-mangers  will  have  a  greater  effect  in  grind- 
ing down  the  teeth  of  farm-liorses,  than  the  "  tooth  of  old  Time  "  itself. 

(27.)  The  hind  posts  of  travises  should  be  of  solid  wood  rounded  in 
front,  grooved  in  the  back  as  far  as  the  ti'avis  boards  reach,  sunk  at  the 
lower  ends  into  stone  blocks,  and  fastened  at  the  upper  ends  to  battens 
stretching  across  the  stable  from  the  ends  of  the  couple  legs,  where  there 
is  no  hay-loft,  and  from  the  joists  of  the  flooring  wnere  there  is.  The 
headrfosts  are  divided  into  two  parts,  which  clasp  the  travis  boards  be- 
tween them,  and  are  kept  together  with  scrow-tx)lts  and  nuts.  Their 
lower  ends  are  also  sunk  into  stone  blocks,  and  their  upper  fastened  to 
the  battens  or  joists.  The  travis  hoards  are  put  endways  into  the  groove 
in  the  hind-post,  and  pass  between  the  two  oivisions  of  the  head-post  to 
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tiie  wall  before  the  bonee'  beads  ;  and  are  there  raised  so  high  as  to  pre- 
▼eLt  the  contiguous  horses  troubling  each  other. 

(28,)  The  ^oor  of  all  stables  should  be  made  hard,  to  resist  the  action 
of  the  horses'  feet.     That  of  a  work-horse  stable  is  usually  causewayed 
with  small  round  stones,  embedded  in  sand,  such  as  are  to  be  found  on 
the  land  or  on  the  sea-beacb.     This  is  a  cheap  mode  of  paving.    When 
these  cannot  be  found,  squared  blocks  of  whmstone  (trap  rock,  such  as 
basalt,  greenstone,  &c.)  answer  the  purpose  fully  better.      Flags  make  a 
smoother  pavement  for  the  feet  than  either  of  these  materials,  and  they 
aDdoubtedly  make  the  cleanest  ih)or,  as  the  small  stones  are  very  apt  to 
retain  the  dung  and  absorb  the  urine  around  them,  which,  on  decomposi 
tion,  cause  filth  and  constant  annoyance  to  horaes.     To  avoid  this  incon- 
venience in  a  gi-eat  degree,  it  would  be  advisable  to  iR>rm  the  gutter  be- 
hind the  hoiBes'  heels  of  hewn  freestone,  containing  an  entire  channel, 
along  which  the  urine  would  flow  easily,  and  every  filth  be  completely 
swept  away  with  the  broom.      The  channel  should  have  a  fall  of  at  least 
1^  inch  to  the  10  feet  of  length.     The  paving  on  both  sides  should  incline 
toward  this  gutter,  the  rise  in  the  stalls  being  3  inches  in  all.     In  some 
stables,  such  as  those  of  the  cavalry  and  of  carriera,  the  floor  of  the  stalls 
rise  much  higher  than  3  inches,  and  on  the  Continent,  particularly  in  Hol- 
land, I  have  observed  the  rise  to  be  still  more  than  in  any  stables  in  this 
country.     Some  veterinary  writers  say  that  the  position  of  the  feet  of  the 
horse  imposed  by  the  rise,  does  not  throw  any  unnecessary  sti'ain  on  the 
back  tenaons  of  the  hind-legs.*     This  may  be,  but  it  cannot  be  denied  that 
in  this  position  the  toes  are  raised  above  the  heels  much  higher  than  on 
level  ground.      I  admit  that  a  rise  of  three  inches  is  necessary  in  stalls  in 
which  geldings  stand,  as  they  throw  their  water  pretty  far  on  the  litter ; 
but  in  die  case  of  mares,  even  this  rise  is  quite  unnecessary.      It  is  indis- 
putable that  a  horse  always  prefers  to  stand  on  level  ground,  when  ho  is 
iree  to  choose  the  ground  for  himself  in  a  grass-field,  and  much  more  ought 
he  to  have  level  ground  to  stand  on  in  a  stable,  which  is  his  place  of  rest, 

(29.)  Fig.  7  gives  a  view  of  the  particulars  of  such  a  stall  for  work- 
hortes  as  I  have  described,  a  a  are  the  strong  hind-posts  ;  h  h  the  head- 
posts,  both  sunk  into  the  blocks  c  c  c  c,  and  fastened  to  the  battens  d  d, 
stretching  across  the  stable  from  the  wall  e  to  the  opposite  wall ;  ff  the 
travis-boards  let  into  the  posts  a  a  by  grooves,  ana  passing  between  the 
two  divisions  of  the  posts  h  b  ;  the  boards  are  represented  high  enough  to 
prevent  the  horses  annoying  each  other;  gg  curb-stones  set  up  between 
the  hind  and  fore  posts  a  and  h,  to  receive  the  side  of  the  travis-boards  in 
grooves,  and  thereby  secure  them  from  decay  by  keeping  them  beyond 
the  action  of  the  litter ;  h  is  the  sparred  bottom  of  the  hay-rack,  the  up- 
per rail  of  which  holds  the  ring  i  for  the  stall  coUar-shank ;  k  the  corn- 
manger  or  trough ;  /  the  bar  across  the  rack,  to  prevent  the  horse,  tossing 
out  the  fodder ;  m  the  pavement  within  the  stall ;  n  is  the  freestone  gutter 
for  conveying  away  the  urine  to  one  end  of  the  stable  ;  o  the  pavement  of 
the  passage  behind  the  horses*  heels ;  p  are  two  parallel  spars  fastened 
over  and  across  the  battens,  when  there  is  no  hay-loft,  to  support  trusses 
of  straw  or  bay,  to  be  given  as  fodder  to  the  horses  in  the  evenings  of 
winter,  to  save  the  risk  of  fire  in  going  at  night  to  the  straw-bam  or  bay- 
hoose  with  a  light. 

(30.)  The  hame99  should  all  be  hung  against  the  wall  behind  the  horses, 
and  none  on  the  posts  of  the  stalls,  against  which  it  is  too  firequently 
placed  to  its  great  injury,  in  being  constantly  kept  in  a  damp  state  by  the 

^  Siswnt'f  Stable  EeoBomT,  pw  17. 
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horsea'  breath  and  perspiration,  and  apt  to  be  knocked  down  among  tlw 
horses'  feeU  A  good  way  is  to  suspend  harness  on  stout  hard-wood  pin* 
driven  into  a  strong  narrow  board,  fastened  to  the  wall  with  iron  hold- 
fasts ;  but  perhaps  the  most  substantial  way  is  to  build  the  pins  into  the 
wall.  The  harness  belonging  to  each  pair  of  horses  should  just  cover  a 
space  of  wall  equal  to  the  breadth  of  the  two  stalls  whii;h  they  occupy, 
and  when  windows  and  doors  intervene,  and  which,  of  course,  must  be 
left  free,  its  arrangement  requires  some  consideration.  This  mode  of  ar- 
rangement I  have  found  convenient.  A  spar  of  hard-wood  nailed  firmly 
across  the  upper  edge  of  the  batten  <f,  fig.  7,  that  supports  both  the  posts 
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of  a  stall,  will  suspend  a  collar  on  each  end,  high  enough  above  a  person's 
head,  immediately  over  the  passage.  One  pin  is  sufficient  for  each  of  the 
cart-saddles ;  one  will  support  both  the  bridles,  while  a  fourth  will  suffice 
for  the  plow,  and  a  fifth  for  the  trace-harness.  Thus  5  pins  or  6  spaces 
will  be  required  for  each  pair  of  stalls,  and  in  a  stable  of  12  stalls,  de- 
ducting a  space  of  13  feet  for  2  doors  and  2  windows  in  such  a  stable, 
there  will  still  be  left,  according  to  this  arrangement,  a  space  for  the  har- 
ness of  about  18  inches  between  the  pins.  Iron  hooks  driven  into  the 
board  betwixt  the  pins  will  keep  the  cart-ropes  and  plow-reins  by  them- 
selves. The  curry-comb,  hair-brush,  and  foot-picker  may  be  conveniently 
enough  hung  up  on  the  hind-post  betwixt  the  pair  of  horses  to  which  they 
belong,  and  the  mane-comb  is  usually  carried  in  the  plowman's  pocket* 

(31.)  Each  horse  should  be  bound  to  his  stall  with  a  leather  staU-collar^ 
having  an  iron-chain  collar-shank  to  play  through  the  ring  %  of  the  hay- 
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nA,  fig.  7,  with  a  turned  wonden  sinlcer  at  its  end,  to  weigh  it  to  the 
groand.  Iron-cbuns  make  the  strongeet  stall-collar-ehankfi,  though  c«r- 
tainl;  noisy  when  in  use  ;  yet  work-horses  are  not  to  be  trusted  with  tha 
best  hempen  cords,  which  often  become  affected  with  dry-rot,  end  tire,  at 
all  events,  eoon  apt  to  wear  out  in  running  through  the  smoothest  stall- 
tiags-  A  simple  stall-collar,  with  a  nose-band,  and  strap  over  the  liead,  b 
saffident  to  secure  most  horses  ;  but  as  some  have  a  tnck  of  slipping  the 
strap  oyer  their  ears,  it  is  necessary  to  haro  either  a  throat-lash  in  addi- 
tion or  a  belt  round  the  neck.  Olhera  are  apt,  when  scratching  their  neck 
vrilb  the  hind-foot,  to  pass  the  fetlock  joint  over  the  stall-collar-sbank,  and 
finding  themeelvea  tbua  entangled,  to  throw  themselves  down  in  the  stalls, 
bound  neck  and  heel,  there  to  remain  unreleasod  until  the  morning,  when 
the  men  come  to  the  stable.  By  thin  accident,  I  have  aeen  horses  get  in- 
jured in  the  head  and  leg  for  some  time.  A  short  stall-col lar-ebank  is  tho 
only  preventive  againat  such  an  accident,  and  the  low  rack  admits  of  its 
being  constantly  used. 

(32.)  The  roofoia  worjl-stable  should  always  be  open  to  the  slates, and 
not  only  that,  but  have  openings  in  its  riilge,  protected  from  the  wcathei 
by  a  particular  kind  of  wood-work,  called  a  ventilator.  Such  a  thing  as  a 
ventilator  is  absolutely  necessary  on  the  ro<if  of  a  work -horse  stable.  It  is 
distressing  to  the  feelings  to  inhale  the  air  in  some  farm  stables  at  night, 
particularly  in  old  steadings  economically  fitted  up.  It  is  not  only  warm 
froni  confinement,  moist  from  the  evaporation  of  persfiiration,  and  stifling 
from  sudorific  odors,  but  cutting  to  the  breath,  and  puntrent  to  the  eyea, 
from  the  decomposition  of  dung  and  urine  by  the  heat.  The  windows  are 
neldom  opened,  and  many  can  scarcely  bo  opened  by  disuse.  The  roof  in 
fact  is  suspended  hke  an  extinguisher  over  the  half  stifled  horses.  But  the 
evil  is  still  farther  aggravated  by  a  hay-loft,  the  floor  of  which  is  extended 
over  and  within  a  foot  or  less  of  the  horses'  beads.  Besides  the  horses 
being  thoB  inconvenienced  hy  the  hay-loft,  the  hay  in  it,  through  this  nightly 
roasting  and  fumigation.  Boon  becomes  dry  *and  brittle,  and  contracts  a 
disagreeable  odor.  The  only  remedy  for  these  inconveniences  in  work- 
horae  atablea  is  the  establishment  sf  a  complete  ventilation  through  them. 

(33.)  Fig.  8.  representa  one  of  theee  ventilatort,  in  which  the  Venetian 
blmda  a  are  fixed,  and  answer  the  double  purpose  of  permiuing  &e  es- 


cape of  bested  air  and  effluvia,  and  of  preventing  the  entrance  of  rain  or 
snow.  The  blinds  are  covered  and  protected  hy  the  roof  b,  made  of 
dates  and  lead ;  e  is  an  apron  of  lead.  Such  a  ventilator  would  be  more 
OTiMinental  to  the  ateading  than  fig.  8,  and  more  protective  to  the  blinds, 
tf  ita  roof  projected  12  inches  over.  One  ventilator  of  the  size  of  6  feet  in 
kngth,  3  feet  in  hight  in  front,  and  2  feet  above  the  ridging  of  the  roof, 
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for  every  four  horses  in  a  work-borse  stable,  may  peibaps  suffice  to  main- 
tain a  complete  ventilation.  But  openings  in  tbe  roof  will  not  of  tbem« 
selves  constitute  ventilation,  unless  there  be  an  adequate  supply  of  fresh 
air  &om  below,  to  enforce  a  current ;  and  this  supply  should  be  obtained 
from  openings  in  the  walls,  including  the  chinks  of  doors  and  windows 
when  shut,  whose  gross  areas  should  be  equal  to  those  of  the  ventilators. 
The  openings  should  be  formed  in  such  situations,  and  in  such  numbers, 
as  to  cause  no  draught  of  cold  air  to  be  directed  against  the  horses,  lliey 
might  conveniently  be  placed,  protected  by  gratings  of  iron  on  the  outside 
to  prevent  the  entrance  of  vermin,  in  the  wall  immediately  behind  the 
haiTiess,  through  which  the  air  would  pass,  and  cross  the  passage  toward 
the  hoi-ses  ;  and  the  air  on  thus  enlo.ing  tbe  stable  should  be  made  to  de- 
flect to  both  sides  of  each  opening,  by  striking  against  a  plate  of  iron 
placed  before  the  opening,  at  a  short  distance  from  the  wall.  I  observe 
other  foiins  of  ventilators  in  use  in  steadings,  one  consisting  of  large  lead 
pipes  projected  through  the  roof,  with  tiie  ends  turned  down ;  and  another 
having  a  portion  of  the  slating  or  tiling  raised  up  a  little,  and  there  held 
open.  Either  of  these  plans  is  much  better  than  no  ventilation  at  all,  and 
I  dare  say  either  mode  may  be  cheaply  constructed ;  but  neither  is  so 
effectual  for  the  pui-poses  of  ventilation  as  the  one  I  have  figured  and 
described. 

(34.)  Besides  the  ordinary  stalls,  a  loose-box,  «,  will  be  found  a  usefu^ 
adjunct  to  a  work-horse  stable.  A  space  equal  to  two  stalls  should  be 
railed  off  at  one  end  of  the  stable,  as  represented  at  u  on  the  plan,  fi^,  4, 
Plate  IV.  It  is  a  convenient  place  into  which  to  put  a  work-mare  when 
expected  to  foal.  Some  mares  indicate  so  very  faint  s^nnptoms  of  foaling 
that  they  frequently  are  known  to  drop  their  foals  under  night  in  the  sta- 
ble, to  the  great  risk  of  the  foal's  life,  where  requisite  attention  is  not  di- 
rected to  the  state  of  the  mare,  or  where  there  is  no  spare  apartment  to 
put  her  into.  It  is  also  suitable  for  a  young  stallion,  when  first  taken  up 
and  preparing  for  traveling  the  road  ;  as  also  for  any  young  draught-horpe 
taken  up  to  be  broke  for  work,  until  he  become  accustomed  to  a  stable. 
It  might  be,  when  unfortunately  so  required,  converted  into  a  convenient 
hospital  for  a  hoi-se,  which,  when  seized  with  an  i^nknown  complaint, 
might  be  confined  in  it,  until  it  is  ascertained  whether  the  disease  is  in- 
fectious, and  then  he  should  be  removed  to  an  out-house.  Some  people 
object  to  having  a  loose-box  in  the  stable,  and  would  rather  have  it  out  of 
it ;  but  the  social  disposition  of  the  horse  renders  one  useful  there  on  the 
occasions  just  mentioned.  It  is,  besides,  an  excellent  place  in  which  to 
rest  a  fatigued  horse  for  a  few  days. 

(35.)  Adjoining  to  this  I  have  placed  the  stable  for  riding-horses,  as  at  P 
on  the  plan,  fig.  4,  Plate  IV,  not  thai  those  stables  should  always  be  to- 
gether, for  the  ridiug-horee  stable  can  be  placed  at  any  convenient  part  of 
the  farmstead  or  near  the  farm-house.  It  may  be  fitted  up  in  the  foiin  of 
three  stalls  of  6  feet  each,  or  two  loose-boxes  of  9  feet  each,  according  to 
inclination,  that  is,  a  size  of  18  feet  square  will  afford  ample  room  for  all 
the  riding-horses  a  farmer  will  require.  The  high  rack  is  always  put  up 
in  riding-horse  stables,  to  oblige  the  horse  to  keep  up  his  head,  and  main- 
tain a  lofty  caniage  with  it.  The  long  manger,  stretching  from  one  ti^avis 
to  another,  is  fi'equently  used  where  the  high  rack  is  approved  of.  But 
the  neatest  mode  of  fitting  up  the  stall  of  a  riding-horse  stable  is  with  a 
hay-crib  in  one  of  the  corners,  and  a  corn-box  in  the  other,  both  being 
placed  at  convenient  bights  from  the  g^'ound.  The  stall-posts  in  riding- 
horse  stables  are  fastened  into  the  ground  in  a  body  of  masoniy,  and  not 
to  the  roof,  as  that  should  be  made  as  lofly  as  the  hight  of  the  balks  of  the 
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couples  will  a4nut,  and  it  should  be  lathed,  and  all  the  walls  plastered,  for 

the  sake  of  appearance,  warmth,  and  cleanliness.     The  corn-chest  may  be 

placed  either  in  the  recess  of  the  window,  where  itB  lid  might  form  a  sort 

of  table,  or  in  a  comer.     One  door  and  a  window  are  quite  enough  for 

light  and  entrance.     The  door  should  open  outward  on  giblet-checked 

ribets,  and  provided  with  a  good  lock  and  key,  and  spring-latch  with  a 

handle,  so  as  not  to  catch  the  harness.     The  hight  and  width  of  both  riding 

and  work-horse  stable-doors  are  usually  made  too  low  and  too  narrow  for 

the  easy  passage  of  ordinary  sized  horses  in  harness ;    7^  feet  by  3^  feet 

are  of  the  least  dimensions  they  should  ever  be  made.     A  ventilator  is  as 

requisite  in  a  riding  as  a  work-horse  stable,  and,  to  promote  ventilation* 

the  under  part  of  the  window  should  be  provided  with  shutters  to  open. 

The  neatest  floor  is  of  droved  flags ;    though  I  have  seen  in  stables  for 

riding-horses  very  beautiful  floors  of  Dutch  clinkers. 

(36.)  The  lowest  part  of  a  high  rack  is  usually  placed  about  the  bight 
of  a  horse's  back,  in  contact  with  the  wall,  and  the  upper  part  projectmg 
about  2  feet  from  it.  This  position  is  objectionable,  inasmuch  aa  the  angle 
of  inclination  of  the  front  with  the  wall  is  so  obtuse  as  to  oblige  the  horse 
to  turn  up  the  side  of  his  mouth  before  he  can  draw  a  mouthfuU  of  prov- 
ender out  of  it,  though  the  front  be  sparred  at  such  a  width  as  to  permit 
hay  and  grass  to  pass  easily  through.  A  better  plan  is  to  have  the  front 
nearly  parallel  with  the  wall,  and  the  bottom  sparred  to  admit  the  falling 
out  of  dust  and  seeds. 

(37.)  The  long  manger ^  which  is  always  used  with  the  high  rack,  is  chiefly 
useful  in  permitting  the  com  to  be  thinly  spread  out,  and  making  it  more 
difficult  to  be  gathered  by  the  lips  of  the  horse,  and  on  that  account  con- 
sidered an  advantageous  form  of  manger  for  horses  that  are  in  the  habit 
of  bolting  their  corn.  I  doubt  whether  horses  really  masticate  their  com 
more  efiectually  when  it  is  spread  out  thin,  though  no  doubt  they  are 
obliged  to  take  longer  time  in  gathering  and  swallowing  it,  when  in  that 
state. 

(38.)  The  hay  crib  fixed  up  in  one  comer  of  the  stall,  usually  the  far 
one,  is  not  large  enough  to  contain  fodder  for  a  work-horse,  though  amply 
so  for  a  riding-horse.  A  work-horse  will  eat  a  stone  of  hay  of  22  lbs. 
eveiy  day,  which,  when  even  much  compressed,  occupies  about  a  cubic 
foot  of  space.  To  make  a  quadrifid  hay-crib  contain  this  bulk,  would  re- 
quire the  hay  to  be  hard  pressed  down,  to  the  gi'eat  annoyance  of  the 
horse,  and  the  danger  of  much  waste  by  constant  pulling  out.  Plowmen 
require  no  encouragement  by  small  racks  to  press  fodder  hard  into  racks. 
This  they  usually  do,  with  the  intention  of  giving  plenty  of  it  to  their 
horses ;  but  were  racks  generally  made  capacious  enough,  they  would 
have  less  inducement  to  follow  a  practice  which  never  fails  to  be  attended 
with  waste  of  provender.     Such  hay-cribs  are  usually  made  of  iron.* 

[*  Not  to  yet  in  the  United  States,  althongh  iron  is  being  more  and  more  sobstitoted  ibr  wood, 
fcr  Tirioas  parposes,  and  woold  be  for  many  more,  if  iron -masters  were  farmers,  or.  vice  vertti,  to 
make  both  more  fiuniliar  with  the  nnmerons  pnrposes  to  which  it  might  be  economically  applied.  j 

Among  those  who  will  read  this,  there  are  yet  donbtless  some  who  well  remember  when  rope 
traces  and  wooden  monld -boards  and  hay- forks  were  need  almost  exclasively.  Iron  might  be 
employed  to  advantage  for  a  great  Tariety  of  new  nses.  It  needs  for  this  and  other  improve- 
ments that  Americans  be  brought,  as  they  will  bo  by  degrreen,  to  disburden  themselves  of  the 
party  demagogues  by  whom  they  are  ridden,  and  Wm.  inntesd  of  being  absorbed  by  party  poli* 
tics,  to  tarn  their  attention  and  studies  to  their  own  true  and  peculiar  interests.  * 

Few  things  serve  better  to  distinguish  the  habits  and  even  the  character  of  the  progeny  finom 
the  parent  stock — the  Americans  firom  their  English  ancestors— dian  the  more  perfect  finish  tad  l 

durability  of  all  their  mechanical  works,  machinery  and  buildings. 
(IW) » 
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(39.)  With  regard  to  the  relative  advantages  of  stalls  and  loose-boxes  io 
riding-stables,  there  is  no  doubt  that,  for  personal  liberty  and  comfort  to 
the  horse,  the  latter  are  much  to  be  preferred,  as  in  them  he  can  stand,  lie 
down,  and  stretch  him  out  in  any  way  he  pleases ;  but  they  require  more 
litter  and  a  great  deal  of  attention  from  the  groom  to  keep  the  skin  of  the 
horse  clean,  and  preserve  the  horse-clothes  from  being  torn— considera- 
tions of  some  importance  to  a  farmer  who  has  little  use  for  a  regularly- 
bred  groom  to  attend  constantly  on  his  riding-horse ;  unless  he  be  a  sports- 
man.* 

(40.)  The  floor  of  the  riding-horse  stable  may  be  paved  cither  with 
small  stones,  and  a  gutter  of  freestone  to  carry  off  urine,  like  the  work- 
horse stable,  or,  what  is  better,  with  jointed  flags  ;  but  the  neatest  form 
of  floorings  is  of  jointed  droved  flags,  grooved  across  the  passage  from  the 
door  to  the  stalls,  to  prevent  the  slipping  of  the  horses'  feet.  This  plan 
has  also  the  advantage  of  being  the  cleanest  as  well  as  the  neatest,  but  it 
18  obviously  more  suited  to  the  stables  of  the  landlord  than  the  tenant. 

(41.)  If  you  use  a  wheeled  vehicle  of  any  kind,  the  coach-house  should 
adjoin  the  riding-horse  stable.  Of  18  feet  square  in  size  it  will  contain 
two  light- wheeled  carriages,  and  aflbrd  ample  room  besides  for  other  pur- 
poses, such  as  the  cleaning  of  harness,  &c.  As  the  utmost  precautions  of 
ventilation  and  cleanliness  cannot  prevent  deposition  of  dust  in  a  riding- 
horse  stable,  the  harness  should  be  placed  beyond  its  reach  in  the  coach- 
house, where  it  should  be  hung  upon  pins  against  a  boarded  wall.  To 
keep  it  and  the  carriages  dry  in  winter,  there  should  be  a  iBTgefl re-place 
in  the  coach-house.  The  floor  should  be  flagged,  and  the  roof  and  walls 
lathed  and  hair-plastered.  A  door  should  open  from  the  riding-horse 
stable,  provided  with  lock  and  key,  and  the  large  coach-house  door  should 
open  outward  on  a  giblet-check,  and  be  fastened  with  bolts  and  a  bar  in 
the  inside.  Z  in  plan  fig.  4,  Plate  IV.  is  the  coach-house,  with  the  large 
fire-place  i  in  it.  Coach-houses  having  to  be  kept  dry  in  winter,  to  pre- 
vent the  moulding  of  the  leather-work,  are  frequently  kept  so  by  stoves, 
which,  when  not  in  use  in  summer,  become  rusted  and  out  of  working  or- 
der ;  and  when  again  lighted  in  that  state,  never  fail  to  smoke  and  soil 
every  thing  with  soot.t 


There  things  are  made  to  endure ;  here  they  are  made  to  answer  the  purpoeea  of  the  day 
There  railroads  often  cost  nne  hundred  and  fpy  tkottsand  doUan  a  mUe  !  bat  ^vhen  they  are 
done,  ihey  are  done  !  On  the  other  hand,  Americans  beat  the  world  in  ingenaity  and  in  readineM 
Io  imitate  and  improve.  Short  apprenticc^ips,  slighted  and  imperfect  stroctaresi  nnseaaoned  and 
perishable  materials  hastily  put  together,  and  even  the  restless  and  roaming  temper  of  oar  popa< 
lation,  may  be  regarded  as  the  nataral  growth  of  oar  freer  and  looser  form  of  government,  and  we 
most  take  the  bitter  with  the  sweets.  Ed.  Farm,  JLt^.] 

[*  "  Horse  cloths  "  or  coverings  are  not  generally  ased  or  needed  on  American  farms.  Horgei 
are  in  no  danger  from  cold.  Stables  shoald  be  always  dry,  bat  well  ventilated,  and  care  shoold 
always  be  taken,  when  horses  are  he€Uedt  not  to  leave  them  at  rent,  in  a  cold  wind  or  current  of 
air  tmoovered.    No  man  of  any  consideration  or  mercy  woald  do  it,  or  allow  it  to  be  done. 

Ed.  Farm.  Lih.\ 

(t  This  sag^iesUon  of  a  fire-place  in  a  ooach-hoaae  may  be  regarded  as  another  Englidi  refiuo' 
ment,  and  like  many  things  m  this  book,  which  mast  be  pablished  (from  their  inseparable  con- 
nection with  othera  that  are  practicable  and  expedient)  is  not  therefore  to  be  considered  as  recom- 
mended ibr  imitation. 

A  flre-plaee  in  a  hoase  connected  with  the  farmstead,  to  prevent  the  mould  on  harness,  which 

in  England  is  the  resolt  of  the  dampneas  of  the  climate,  implies  more  capital  and  more  carefal 

■ervanta  than  we  have  at  command  in  this  coantry.     Approved  English  or  foreign  servants,  a« 

they  are  styled  abroad,  on  coming  to  America  either  go  at  once,  with  their  means,  and  for  a  few 

dollars,  several  hundred  miles  west,  and  there  bay  government  lands  at  91  95  an  acre,  or  they 
(194) 
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(42.)  Tlie  coiO'house  or  hyre^  Q,  is  placed  on  the  left  of  the  principal 
range,  in  a  position  corresponding  with  that  of  the  work-horse  stable.     It 
is  53  feet  in  length  and  18  feet  in  width.      The  stalls  of  a  cow-house,  to 
be  easy  for  the  cows  to  lie  down  and  rise  up,  should,  in  my  opinion,  never 
be  less  tban  5  feet  in  width.      Four  feet  is  the  more  common  width,  but 
that  18  evidently  too  narrow  fof  a  large  cow,  and  even  7  feet  are  consid- 
ered by  some  people  as  a  fair-sized  stall  for  two  cows ;    though,  in  mj 
opinion,  every  cow  should  have  a  stall  for  herself,  for  her  own  comfort 
when  lying  or  standing,  and  that  she  may  eat  her  food  in  peace.*      The 
width  of  the  byre  should  be  18  feet ;    the  manger  is  2  feet  in  width,  the 
length  of  a  large  cow  about  8  feet,  the  gutter  1  foot,  leaving  7  feet  behind 
the  gufter  for  the  different  vessels  used  in  milking  the  cows  and  feeding 
the  calves.  The  ceiling  should  be  quite  open  to  the  slates,  and  a  ventilator, 
moreover,  is  a  useful  apparatus  for  regulating  the  temperature  and  sup 
plying  fresh  air  to  a  byre.     A  door,  divided  into  upppr  and  lower  halves, 
should  open  outward  to  the  court  on  a  giblet-check,  for  the  easy  pasage  of 
the  cows  to  and  from  the  court,  and  each  half  fastened  on  the  inside  with 
a  hand-bar.     Two  windows  with  glass  panes,  with  the  lower  parts  fur- 
nished with  shutters  to  open,  will  be  quite  sufficient  for  light,  and,  along 
with  the  half-door,  for  air  also.     The  walls  should  be  plastered  for  comfort 
and  cleanliness. 

(43.)  The  stalls  are  most  comfortably  made  of  wood,  though  some 
recommend  stone,  which  always  feels  hard  and  cold.  Their  hight  should 
be  3  feet,  and  in  length  they  should  reach  no  farther  than  the  flank  of  the 
cow,  or  about  6  feet  from  the  wall.  WTien  made  of  wood,  a  strong  hard- 
wood hind-post  is  sunk  into  the  ground,  and  built  in  masonry.  Between 
this  post  and  the  manger  should  be  laid  a  curb-stone,  grooved  on  the  up- 
per edge  to  let  in  the  deals  of  the  ti-avia  endways.  The  deals  are  held  m 
their  places  at  the  upper  ends  by  a  hard-wood  rail,  grooved  on  the  under 

remain  in  the  towxM»  onder  mach  higher  wages  than  the  Ameriean  Farmer  can  aflbrd  to  giT«^ 
taxed  as  he  ia  to  sapport  euormoasly  expensive  military  and  civil  cstablishmeBts.  Who  woold 
believe,  for  example,  that  in  Maryland  tlie  farmers  and  planters,  asking  so  little,  and  gettJalf 
so  much  leas,  from  Government,  pay  100  men  %\  per  day  each,  and  even  the  postage  on  all 
(heir  political  and  private  as  well  as  pnblic  correspondence,  for  tho  hpacc  of  tkret  motUkt  evety 
year,  to  make  new  lama  and  patch  up  old  ones  I 

Woald  any  cnltivated  agricultaral  commanity,  edacated  as  they  oaght  to  be.  witli  an  nnder» 
•landing  otikeir  own  true  Interests  and  jast  po,«rer,  sabmit  for  one  year  to  be  thus  humbugged 
and  fleeced  T  £d.  Farm.  Lib.] 

[*  This  woald  all  be  very  well  if  the  American  farmer  liad  capital  to  build,  for  better  accom< 
uodatioB,  on  any  scale,  however  expensive.  Bat  where  he  is  forced,  acfording  to  a  common 
saying,  to  "  cat  his  coat  according  to  his  cloth."  less  roomy  stalls  must  an^^wer.  In  our  best  daily 
eAablishments,  as  at  Morrinnia  and  others,  the  partition  between  the  stalls  is  nsaally  very  shott, 
just  sofficient  to  prevent  the  heads  of  the  cows  from  coming  in  contact,  leaving  the  space  open 
between  tbeir  bodies,  the  width  of  the  stall  being  often  not  more  than  three  feet  in  the  clear,  and 
these  seem  to  answer  weli 

In  some  of  theee  best  milk  eMablishments,  strong:  tubn,  which  are  easily  removed  to  be  cletiied 
er  fiOed,  are  in  nme  for  giving  short  provender,  cut  hay  or  straw,  or  com  fodder,  as  the  case  may 
be,  wet  and  mixed  with  bran  shorts  or  meai  of  some  sort,  leaving  the  long  provender  to  go  ato 
the  manger,  which  rons  from  one  end  of  the  stable  to  the  other,  sometimes  resting  on  the  floof« 
These  tubs  are  fiUed  in  the  feeding  passage,  from  which  also  the  long  provender  is  supplied  to  dM 
mangera.  Usaally  this  feeding  passage  is  between  two  rows  of  stalls  in  which  the  cows  stand 
with  tbeir  heads  to  the  passage.  We  shall  hereafter  give  exact  plans,  where  it  may  be  deemed 
Beceisary,  on  a  scale  salted  to  American  farmers ;  but  it  is  deemed  best  here  not  to  disturb  tho 
copy  before  aa»  as  every  part  in  the  plan  has  tome  connection  with  some  other  part  From  the 
whole  the  reader  proposing  to  baild  may  easily  select  such  portions  as  he  may  like,  and  re-cofth 
bine  them  to  meet  and  satisfy  his  own  viewa  Sd.  Farm.  Lih.\ 
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side,  into  which  the  ends  of  the  deals  are  let,  and  the  rail  is  fixed  to  the 
back  of  the  hind-post  at  one  end,  and  let  into  the  wall  at  the  other,  and 
there  fastened  with  iron  holdfasts.  Stone  ti-avises  are  no  doubt  more  dura- 
ble, and  in  the  end,  perhaps,  more  economical,  where  flag-stones  are  plen- 
tiful ;  but  I  would  in  all  cases  prefer  wood,  as  feeling  warmer,  being  more 
dry  in  winter,  and  less  liable  to  injure  the  cows  coming  against  them,  and 
within  doors  will  last  a  long  time.  The  plan  of  the  stalls  may  be  seen  at 
Q  and  Y  in  the  plan  fig.  4,  Plate  IV. 

(44.)  The  mangers  of  byres  are  usually  placed  on  a  level  with  the  floor, 
with  a  curb-stone  in  front  to  keep  in  the  food,  and  paved  in  the  bottom. — 
This  position  I  conceive  to  be  highly  objectionable,  inasmuch  as,  when 
breakmg  the  turnips,  the  head  of  the  animal  is  depressed  so  low ^h at  an 
undue  weight  is  thro%vn  upon  the  fore-legs,  and  an  injurious  strain  induced 
on  the  muscles  of  the  lower  jaw.  A  better  position  is,  when  the  bottom 
of  the  manger,  made  of  flag-stones  or  wood,  resting  on  a  building  of  stone 
and  moitar,  is  raised  about  20  inches  from  the  ground,  and  a  plank  set  on 
edge  in  front  to  keep  in  the  food.  This  plank  should  be  secured  in  its  po- 
sition with  iron  rods  batted  into  the  wall  at  one  end,  and  the  other  end 
passed  through  the  plank  to  a  shoulder,  which  is  pressed  hard  against  the 
plank  on  the  opposite  side  by  means  of  a  nut  and  screw.  This  form  of 
manger  may  be  seen  in  fig.  18,  p.  110.  In  this  position  of  the  manger,  the 
cow  will  eat  with  ease  any  kind  of  food,  whether  whole  or  cut,  and  all 
feeding-byres  for  oxen  should  also  be  fitted  up  with  mangers  of  this  con- 
struction. Mangers  are  generally  made  too  narrow  for  cattle  witli  horns, 
and  the  consequence  is  the  rubbing  away  of  the  points  of  the  horns  against 
the  wall. 

(45.)  The  method  o£  supplying  grct^n  food  to  cattle  in  byres  may  be  va  ■ 
rious,  either  by  putting  it  into  the  manger  from  the 
inside,  or  from  the  outside  -through  holes  in  the  wall  ^^s-  ^• 

made  exactly  opposite  their  heads.  Either  way  is 
equally  serviceable  to  the  cattle,  but  the  latter  is  the 
more  convenient  for  the  cattle-man.  Its  construc- 
tion may  be  easily  understood  by  fig.  9,  which  rep- 
resents the  door  shut  in  the  opening  of  the  wall  on 
the  outside.  But,  convenient  as  this  mode  of  sup- 
plyine:  food  is,  I  prefer  ffivine  it  by  the  stall,  when 

S_''  ^   P  .J*        **-/•/' i_^  •  ij  ^1  DOOR  THROUOH  WHICH  TO 

that  IS  as  wide  as  o  teet,  because,  m  cold  weather  «upplt  manokrs  with 
in  winter,  the  draught  of  air  occasioned  by  the  open-  turnips. 
ing  of  the  small  doors  at  the  heads  of  cows  may  en- 
danger their  health.  There  is  another  method  by  having  a  passage  of  3 
feet  in  width  betwixt  the  stalls  and  the  %vall,  fiom  which  both  tuniips  and 
fodder  may  be  supplied  to  the  cows.  In  this  case  the  space  behind  the 
cows  is  reduced  to  4  feet  in  width. 

(46.)  The  fioor  of  byres  should  be  paved  with  small  round  stones,  ex- 
cepting the  gutter,  which,  being  as  broad  as  an  ordinary  square-mouthed 
shovel,  should  be  flagged  at  the  bottom,  and  foimed  into  the  shape  of  a 
trough  by  two  curb-stones.  A  gutter  of  this  form  can  be  quickly  cleaned 
out.  A  similariy  formed  gutter,  though  of  smaller  dimensions,  should  run 
from  flie  main  one  through  the  wall  to  the  court,  to  carry  off  the  urine. — 
The  causewaying  of  the  stalls  of  a  cow-house  should  go  very  little  farther 
up  than  the  hind-posts,  because,  in  lying  down  and  rising  up,  cattle  first 
kneel  on  their  fore-knees,  which  would  be  injured  in  the  act  of  being 
•pressed  against  any  hard  substance  like  stones.  This  inner  part  of  the 
stall  should  be  of  earth,  made  sofler  by  being  covered  with  litter.  The 
uriBe  gutters  may  be  seen  in  the  plan  at  Q,  and  Y  in  fig.  4,  Plato  IV. 
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(47.)  Flff.  10  represents  a  section  of  a  travu  and  manger  of  a  hyre,  when 
*  ]i  the  W^l,  h  the  huilding  which  Supports  the  manger  c,  having  a  front 
of  irood,  and  bottomed  with  cither  flags  or  wood,  d  the  hard-wood  hind- 

Ct,  suak  into  the  ground,  and  there  built  in  with  Btonca  and  mortar,  e  the 
d-wood  top-rail,  secured  behind  the  post  d,  and  let  into  and  fixed  in 
tbe  wall  a  with  iron  holdfasts,  J"  the  stone  curb-stone,  into  which  the  tra> 


fiB-boftrd  \n\et;  g  the  boarding  of  wood,  let  endways  Into  the  curb-stone 
below,  and  into  the  top-rail  above,  by  a  groove ;  A  i«  a  hard-wood  stake, 
to  which  the  cattle  are  fastened  by  binders,  the  lower  end  of  which  is  let 
into  a  block  of  stone  t,  and  the  upper  fastened  by  a  strap  of  iron  to  a  block 
of  wood  ti  fixed  into  the  wall  a  ;  m  is  the  gutter  fur  the  dung,  having  a 
bottom  of  flag-Btones,  and  sides  of  curb-stones ;  n  the  paved  floor ;  o  Hie 
opening  through  the  wall  a  by  which  the  food  is  supplied  into  the  manger 
e  to  the  cattle,  from  the  shed  x  behind.  This  shed  is  8  feet  wide,  p  being 
tbe  pillars  i^hich  Bupport  its  roof  q,  which  is  just  a  continuation  of  the  sla- 
ting of  tbe  byre  roof,  the  wall  a  of  which  is  9  feet,  and  the  pillars  p  G  feet, 
in  bight.  BdI  where  no  small  doors  for  the  food  are  used,  the  shed  »,  pil> 
)ara  p,  and  roof  q,  are  not  retjuired — a  small  turnip  store  being  sufficient 
fcr  the  purpose,  and  to  which  access  mny  be  obtained  by  the  back  door, 
seen  in  Q,  at  tbe  right  hand  of  the  ctsllsi  in  fi?.  4,  Plate  1 V,  Fig.  ti. 
(48.)  Cattle  are  bound  to  tbe  stake  in  various  wnys. 

1.  One  way  is  with  an  iron  chain,  commonly  called 
a  binder  or  teal.  This  is  represented  in  fig.  11, 
where  a  is  the  large  ring  of  the  binder  which  slides 
Dp  and  doit^n  the  stake  A,  which  is  here  shown  in 
die  same  position  as  it  is  by  A  in  the  section  of  the 
BtaQ  in  fig-  10.  The  iron  chain  being  put  round  ^i 
the  neck  of  the  beast,  is  fiistened  together  by  a  ' 
hread-ton^ed  hook  at  e,  which  is  put  into  any  link 
of  the  chain  that  forms  the  gauge  of  the  neck,  and 
cannot  come  out  again  until  turned  on  purpose 
edgeways  in  reference  to  the  link  of  which  it  has 
a  hold.  This  sort  of  Knder  is  in  general  use  in 
the  midland   and  northern  counties   of  Scotland. 

2.  Another  method  of  binding  is  with  the  haikie, 

which  is  made  of  a  piece  of  hard  wood  e,  fig.  IS,    cuttlk  seal  dh  ■!>«■». 
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A  BAIKXX. 


Standing  upright  and  flat  to  tlie  neck  of  the  beast ;  a  rope  g^  fastens  tho 
lower  end  of  it  to  the  stake,  upon  which  it  slides  up  and  down  by  means 
of  a  loop  which  the  rope  forms  round  the  stake.      This  rope  passes  unda 
the  neck  of  the  animsil,  and  is  never  loosened.     An- 
other rope  A;,  is  fastened  at  the  upper  end  of  the  ^iece  ^  ^ 
of  wood  e,  and,  passing  ovtr  the  neck  of  the  amma!, 
and  round  the  stake,  is  made  fast  to  itself  by  a  knot 
and   eye,  and  serves  the  purpose  of  fastening  and 
loosening  the  animal.     The  neck  being  embraced  be- 
tween the  two  ropes,  moves  up  and  down,  carrying 
the  baikie  along  with  it.    This  method  of  binding  ani- 
mals to  the  staJke,  though  quite  easy  to  the  animals 
themselves,  has  this  objectionable  property,  which 
the  9tal  has  not,  of  preventing  the  animals  turning 
round  their  heads  to  lick  their  bodies,  which  they  can 
do  with  the  seal  pretty  far  back,  and  yet  are  unable 
to  turn  round  in  the  stall.     The  seal  being  made  of 
iron,  is  more  durable  than  the  baikie.     The  top  of  the 
stake  of  the  seal  is  inclined  toward  the  wall  »,  and 
fixed  as  represented  by  m  in  fig.  11 ;  the  baikie  stake 
is  held  peipendicular,  and  is  fixed  to  a  log  of  wood  m, 
fig.  12,  stretching  parallel  to  the  wall  0,  across  the 
byre,  of  which  log  the  cross  section  only  is  here  shown.      The  seal-stake 
is  placed  in  an  inclined  position  to  allow  its  top  to  be  fastened  to  the  wall, 
and  in  regard  to  it  the  animal  is  comparatively  loose ;    but  as  the  neck  is 
always  held  close  to  the  baikie-stake,  that  stake  must  be  placed  in  a  per- 
pendicular position  to  allow  the  animal  to  move  its  neck  up  and  down  to 
and  fi'om  the  manger. 

(49.)  This  construction  of  the  byre  with  its  fittings  up,  is  quite  as  well 
suited  to  fatten  oxen  as  to  accommodate  milch  cows.  Feeding  byres  are 
usually  constructed  much  too  small  for  the  number  of  oxen  confined  in 
them.  When  stalls  are  actually  put  up,  they  seldom  exceed  4  feet  in 
width ;  more  frequently  two  oxen  are  put  into  a  double  stall  of  7  feet,  and 
not  unfrequently  travises  are  dispensed  with  altogether,  and  simply  a  tri 
angular  piece  of  boarding  is  placed  across  the  manger  against  the  wall,  to 
divide  the  food  betwixt  such  pair  of  oxen.  In  double  stalls,  and  where 
no  stalls  are  used,  even  small-sized  oxen,  as  they  increase  in  size,  cannot 
all  lie  down  together  to  chew  their  cud  and  rest,  whereas,  the  fatter  they 
become,  they  require  more  room  and  more  rest ;  and  large  oxen  are  ham- 
pered in  them  from  the  first.  In  such  confined  byres,  the  gutter,  more- 
over, is  too  -near  the  heels  of  the  oxen,  which  prevents  them  standing  back 
when  they  desire.  Short  stalls,  to  be  sure,  save  the  litter  being  dirtied, 
by  the  dung  dropping  from  the  cattle  directly  into  the  gutter,  and  this  cir- 
cumstance no  doubt  saves  trouble  to  the  cattle-man ;  but  in  such  a  case 
the  litter  is  saved  by  the  sacrifice  of  comfort  to  the  animals.  Such  con- 
siderations of  economy  are  quite  legitimate  in  cowkeepers  in  town,  where 
both  space  and  litter  are  valuable,  but  that  they  should  induce  the  con- 
struction of  inconvenient  byres  in  farmsteads  indicates  either  parsimony 
on  the  part  of  the  landlord  or  ignorance  on  that  of  the  architect ;  and  no 
farmer  who  consults  the  well-being  of  his  animals,  and  through  them  bb 
own  interest,  should  ever  originate  such  a  plan,  or  sanction  it  whore  ho 
finds  it  to  exist.  The  truth  is,  these  confined  structures  are  ordered  to  be 
erected  by  landlords  unacquainted  with  Agriculture,  to  save  a  Uttle  outlay 
at  first.  Expenditure  to  them  is  a  tangible  object ;  but  in  dealing  thus 
ivith  their  tenants,  they  seem  not  to  be  aware  diey  ate  acting  with  short- 

(IW) 
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eigiitednefls  toward  their  own  interests ;  for  want  of  proper  accommoda* 

don  in  the  farmstead  certainly  has,  and  should  have,  ar  considerable  influ* 

enc9  on  the  mind  of  the  farmer,  when  valuing  the  rent  of  the  farm  ho 

wishes  to  occupy.      Should  you  have  occasion  to  fit  up  a  byre  for  the  ao» 

commodation  of  mUch  cows  or  feeding,  oxen,  bear  in  mind  that  a  small 

sum  saved  at  first,  may  cause  you  to  incur  a  yearly  loss  of  much  greater 

amount  than  the  savin?,  by  not  only  preventing  your  feeding  cattle  attain* 

ing  the  perfection  which  a  comfortaole  lodging  would  certainly  promote 

in  them ;  but  in  affecting  the  state  of  your  cows  by  want  of  room,  the 

calves  they  bear  in  such  circumstances  are  sure  to  prove  weak  in  conati* 

tution. 

(50.)  Immediately  adjoining  the  cow-house  should  be  placed  the  calvu* 
house.    This  apartment  is  represented  at  R  of  the  plan  in  fig.  4,  Plate  IV, 
fitted  up  with  cribs.     It  is  35  feet  in  length,  and  18  feet  in  width,  and  the 
roof  ascends  to  the  slates.     Calves  are  either  suckled  by  their  mothers,  cut 
brought  up  on  milk  by  the  hand.     When  they  axe  suckled,  if  the  byre  be 
roomy  enough,  that  is,  18  feet  in  width,  stalls  are  erected  for  them  against 
the  wall  behind  the  cows,  in  which  they  are  usually  tied  up  immediately 
behiud  their  motliers ;  or,  what  is  a  less  restrictive  plan,  put  in  numben 
together  in  loose  boxes  at  the  ends  of  the  byre,  and  let  loose  firom  both 
places  at  stated  times  to  be  suckled.    When  brought  up  by  the  hand^  they 
are  put  into  a  separate,  apaitment  from  their  mothers,  and  each  confined 
in  a  loose-box  or  crib,  where  the  milk  is  given  them.     The  superiority  of 
separate  cribs  over  loose  boxes  for  calves  is,  that  calves  are  prevented 
sucking  one  another,  afber  having  got  their  allowance  of  milk,  by  the  eaia, 
or  teats,  or  scrotum,  or  navel ;  by  which  malpractice,  when  unchecked* 
certain  diseases  may  be  engendered.     The  crib  is  large  enough  for  one 
calf  at  4  feet  square  and  4  feet  in  hight,  sparred  with  slips  of  tUe-lath,  and 
having  a  small  wooden  wicket  to  afford  access  to  the  calf.     The  floor  of 
the  cribs  may  be  of  earth,  but  the  passage  between  them  should  be  flagged 
or  of  asphaltum.     Abundance  of  light  should  be  admitted,  either  by  win- 
dows in  the  walls,  or  sky-lights  in  the  roof;  and  fi-esh  air  is  essential  to 
the  health  of  calves,  the  supply  of  which  would  be  best  procured  by  a  ven- 
tilator, such  as  is  represented  in  fig.  8,  p.  95,  already  desciibed.     There 
should  be  a  door  of  communication  with  the  cow-house,  and  another  in  two 
divisions,  an  upper  and  a  lower,  into  a  court  fiiniished  with  a  shed,  as  k 
in  fig.  4,  Plate  iV.  which  the  calves  may  occupy  until  turned  out  to  pa»< 
ture.     The  cnbs  should  be  fitted  up  with  a  manger  to  contain  cut  turnips, 
and  a  high  rack  for  hay,  the  top  of  which  should  be  as  much  elevated  above 
the  litter  as  to  preclude  the  possibility  of  the  calves  getting  their  feet  over 
it.     The  general  fault  in  the  construction  of  calves'  houses  is  the  want  of 
both  light  and  air — ^light  being  cheerful  to  creatures  in  confinement,  and 
air  particularly  essential  to  the  good  health  of  young  animals.     When  de- 
nred,  both  can  be  excluded.     The  walls  of  the  calves'  house  should  be 
plastered,  for  the  sake  of  neatness  and  cleanliness.     Some  people  are  of 
opinion  that  the  calves'  house  should  not  only  have  no  door  of  communica^ 
tion  with  the  cow-house,  but  should  be  placed  at  a  distance  from  it,  in  or- 
der that  the  cows  may  be  beyond  the  reach  of  hearing  the  calves.    Such 
an  objection  could  only  have  originated  fi-om  an  imperfect  acquaintance 
with  the  nature  of  these  animals  in  the  circumstances.    A  young  cow  even 
that  is  at  once  prevented  smelling  and  suckling  her  calf,  does  not  recognize 
its  voice  at  any  distance,  and  vrill  express  no  uneasiness  about  it  after  the 
first  few  minutes  after  parturition,  and  after  the  first  portion  of  milk  haj| 
been  drawn  from  her  by  the  hand. 

(51.)  The  firont  of  one  of  these  calves^  cribs  is  represented  by  fig.  13,  in 


104  THE  BOOK  OF  THE  FARM WINTEE. 

which  a  is  the  wicket-door  which  gives  mccess  to  it,  6  6  are  the  hinges,  and 
c  is  a  thumb-catch  lo  keep  the  door  shut.     You  will  observe  that  thia  kind 
ofbiugeb  very  simple  and  economica).    It  consists  of  the  rails  of  the  wicket 
being  a  little  elongated  to- 
ward i,  where  they  terminate  ^'  •* 
in  a  semi-cirRuIar  form,  and 
the   lower  face  of  which   is 
ihaned  into  a  pin  which  fills 
ana  rotates  in  a  round  hole 
made  in  a  btltet  of  wood,  seen 
at  the  lower  hinge  at  b,  se- 
curely screwed  to  the  upright 
door-poatofthecrib.  Another 
btllet  d  is  ecrr.f/ed  immediate- 
It  above  the  lower  rail  b,  to 
prevent  the  'j'.or  being  thrown 
Oti'the  hw'c-*  oy  any  acciaent.  _ 

Oross-taiff^t   iron   binges,  of  cilyij'  crib  door. 

Ihe  lirj+ir.iiHH  suited   to  such 

tfoors  would  soon  break  by  mating  in  the  dampness  usually  occasioned  by 
^e  ^Afrtb  of  a  number  of  calves  confined  withm  the  same  apartmenL 

f'//.i  A  pretty  large  eourl  should  be  attached  to  the  cote-fioate,  in  which 
txf  f,r>WB  can  walk  about  for  a  time  in  the  best  part  of  the  day  in  winter, 
•ffi^Amg  in  the  sun  when  it  shineii,  rubbing  against  a  post  that  should  be 
«w  up  (or  the  purpose,  drinking  a  little  water  provided  for  them  in  a  trough 
■n,  and  licking  themselves  and  one  another.  Such  a  court  is,  besides,  ne- 
eeeeary  for  containing  the  manure  from  the  byre,  and  should  have  a  gate 
ny  which  carts  can  have  access  to  the  manure  :  I  is  such  a  court  on  the 
plan,  fig.  4,  Plate  I V.  being  58  feet  in  length  by  30  feet  in  width. 

{53.)  A  in  the  plan,  fig.  4,  Plate  IV.  is  the  court  attachel  to  the  ealeti' 
hovte,  30  feet  in  length  by  25  feet  in  width,  in  which  should  be  erected,  for 
shelter  to  the  calves  in  cold  weather,  or  at  night  befure  they  are  tuiTied  out 
to  pasture,  or  for  the  night  for  a  iew  weeks  ailer  they  are  turned  out  to 
pasture,  a  ahed  i,  30  feet  in  k-ngth  by  13  feet  in  widlh,  fitted  up  with  man- 
gers for  turnips,  and  racks  for  hay.  A  trough  of  water,  w,  is  also  requisite 
in  this  couit,  as  welt  as  a  gateway  for  carts  by  which  to  remove  the 

(54.)  On  the  left  of  the  cow-bouae  is  the  botling-Junne  U,  for  cooking 
food  in,  and  doing  everything  else  that  requires  the  use  of  warm  water. — 
The  boiler  and  furnace  J*  should  be  placed  so  as  to  afford  access  to  the 
boiler  on  two  sides,  and  from  the  furnace  the  vent  lises  to  the  point  of  the 
gable.  A  fire-place  a'  is  useful  for  many  purposes,  such  as  melting  tar, 
boiling  a  kettle  of  water,  drying  wetted  sacks,  neu,  &c.  One  door  opens 
into  AiO  byre,  and  another,  the  outer  one,  is  in  the  gable,  through  wnich 
access  to  the  byre  may  be  obtained,  or,  if  thought  better,  through  the  gate 
and  court  of  the  byre.  There  should  be  a  window  with  glass,  and  shutters 
in  the  lower  division,  to  open  and  admit  air,  and  a  ventilator  v,  fig.  3,  PIbi« 
III.  on  the  roof  may  be  advisable  here  as  a  means  at  times  to  clear  the 
house  of  steam.  The  walls  of  the  boiling-house  should  be  plastered.  Aa 
proximity  to  water  is  an  essential  convenience  to  a  boiling-house,  water  is 
quite  accessible  in  the  trough  of  the  cows'  court  I,  or,  what  is  still  better, 
in  a  trough  connected  with  it  outside,  as  at  V,  in  fig.  3,  Plato  III,  or  »,  in 
fig.  4,  Plate  IV. 

(55.)  Windows  should  be  of  the  form  for  the  purpose  they  are  intended 
to  be  used.    On  this  account  windows  for  stables,  and  for  other  apartments^ 
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sboold  be  of  difTcrent  forms.     1.  Fig.  14  represent*  a  window  for  a  stable. 
The  opening  b  4J  feet  in  hlght  by  3  feet  in  width.      The  frame-worit  »• 
composed  of  a  dead  pan  a   of  1  foot  in  depth,  2 
sliuttera  5  i  to  open  on  hinges,  and  listen  inside  Fi*i*. 

with  a  thumb-catch,  and  c  a  glazed  sash  2  feet  in 
hight,  with  3  rows  of  panes.  When  panes  are 
made  under  S  inches  square,  there  is  a  considera- 
ble saving  in  the  price  of  glaas.  The  object  of 
this  form  of  a  stable  window  is,  that  generally  a 
great  number  of  small  articles  are  thrown  on  the 
sole  of  a  work-horae  stable  window,  such  as  short- 
euds,  straps,  Ice.  which  are  only  used  occasional- 

¥,  and  intended  to  be  there  at  hand  when  wanted, 
ho  consequence  of  this  confused   mixture   of 
things,  which  it  is  not  easy  for  the  fanner  to  pre-  itible  hvimdhw. 

Tent,  is  that,  when  the  shutters  are  desired  to  be 

opened,  it  is  scarcely  possible  to  do  it  without  first  dealing  the  sole  of  er- 
eryihing;  and,  rather  than  find  another  place  for  them,  the  window  remain! 
iihui.  A  press  in  a  wall  might  be  suggested  fur  containing  these  small  arti- 
cles; but  in  the  only  wall,  namely,  the  front  one  of  tlie  stable  O,  in  which 
it  nould  be  convenient  to  make  such  a  pross,  all  its  surface  is  occupied  by 
the  harness  hanging  against  it ;  and  besides,  no  orders,  however  peremp- 
tory, will  prevent  such  articles  being,  at  throng  times,  thrown  upon  toe 
winiow-soles  ;  and  where  is  the  harm  of  their  lying  there  at  hand,  provided 
the  nindows  are  so  constructed  as  to  admit  of  being  opened  when  desired  T 
When  a  dead  piece  of  wood,  as  a,  is  put  into  such  ^^ 

winlows,  sinall  thinG;a  may  remain  on  the  sole, 
whie  the  abutters  b  6  are  opened  over  them.  2. 
In  other  apartments,  such  as  byi-es,  com-bam, 
calies' house, boiling-house,  implement-hou^.hay- 

houie,  where  there  is  no  chance  of  an  accumula-  , 

tion  of  sundry  articles  in  the  window-sole,  the  \ 

shatters  of  the  windows,  if  detired,  may  descend 
to  the  bottom  of  the  frame,  as  in  fig.  15.  The  size 
of  tie  window  may  still  be  the  same,  4^  feet  in 
high  and  3  feet  in  width.  The  frame  consists  of 
two  shutters  a  n  2  feet  in  hight,  with  a  glazed 
sashc  2^  feet  in  hight,  havinfr  4  niws  of  panes.—-  """'  "^'  """""'■ 

Sufh  a  fomi  of  window  will  admit  a  great  deal  of  light  and  air. 

{J6.)  The  upper  6am  B,  as  seen  in  fig.  16,  occupies  the  whole  space 
above  the  com-bam  and  chaff-house.  It  is  33  feet  in  length  and  30  feet  in 
lo^adtb,  and  its  roof  ascends  to  the  slates.  It  haa  a  good  wooden  floor  like 
Ae  corn-barn,  supported  on  stout  joists.  It  contains  the  principn]  machinerry 
of  the  threshing-machine,  and  is  wholly  appropriated  to  the  storing  of  the 
tmthreshed  com  previous  to  its  being  threshed  by  the  mill.  For  the  admis- 
sion of  barrows  loaded  with  sheaves  from  the  etack.yard,  or  of  sheaves  di- 
rect from  the  cart,  this  barn  should  have  a  door  toward  the  stack-yard  of 
6  foet  in  width,  in  two  vertical  folds  to  open  outward,  on  a  giblot-chock — 
one  of  the  folds  to  be  fastened  in  the  inside  with  an  iron  cat-band,  and  the 
other  provided  with  a  good  lock  and  kev.  It  is  in  this  barn  that  the  com 
is  fed  into  the  threshing-mill ;  and,  to  afford  light  to  the  man  who  feeds  in, 
and  ample  light  to  the  barn  when  the  door  is  shut — which  it  should  ha 
when  the  wind  blows  strongly  into  it — a  sky-light  should  be  placed  over 
die  bead  of  the  man.  The  large  door  should  not  be  placed  immediately 
behind  the  man  who  feeds  in,  as  is  frequently  the  case  in  farmsteads,  to  hi> 
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ereat  annoyance  when  the  sheaves  are  bringing  in.  There  should  be  slitc 
un  the  walls  for  the  ventilation  of  air  among  the  corn-sheaves,  which  may 
not  at  all  times  be  in  good  order  when  taken  into  the  bam.    A  hatchway 


Fig.  Iff. 


PLAN  OF  UPPER  BARff,  ORAVARISS,  AND  WOOL-ROOM. 

o,  3  feet  square,  in  the  floor,  over  the  corn-barn  below,  is  useful  when  my 
com  or  refuse  has  to  be  again  put  through  the  mill.  Its  hatch  should  be 
furnished  with  strong  cross-tailed  hinges,  and  a  hasp  and  staple,  wi^  a 
padlock  and  key,  by  which  to  secure  it  from  below  in  the  corn-bam.  An 
opening  &,  of  4  feet  in  hight  and  3  feet  in  width,  should  be  made  throigh 
the  wall  to  tlie  strs^w-bam,  for  the  purpose  of  receiving  any  straw  froa  it 
that  may  require  to  be  put  through  the  mill  again.  This  opening  shoild 
be  provided  vrith  a  door  of  one  leaf,  or  of  two  leaves,  to  fasten  with  a  lar, 
from  the  upper  bam.  The  tlu'eshing-machine  is  not  built  on  the  floor,  >ut 
is  supported  on  two  very  strong  beams  extending  along  the  length  of  he 
bam :  t  is  the  site  of  the  threshing-machine  in  the  figure. 

(57.)  Immediately  in  connection  with  the  upper  bam  is  X^e  gangway ^  F, 
fig.  4,  Plate  IV.  and  fig.  16.  It  is  used  as  an  inclined  plane,  upon  which 
to  wheel  the  corn-barrows,  and  form  a  road  for  the  carriers  of  sheaves 
from  the  stack-yard.  This  road  should  at  all  times  be  kept  hard  and 
smooth  with  small  broken  stones,  and  at  the  same  time  sufficiently  strong 
to  endure  the  action  of  barrow-wheels.  Either  common  asphaltum  or 
wood  pavement  would  answer  this  purpose  well.  To  prevent  the  body 
of  the  gangway  affecting  the  wall  of  the  corn-bam  with  dampness,  it 
should  be  kept  apart  from  that  wall  by  an  arch  of  masonry.  Some  farm- 
ers prefer  taking  in  the  com  on  carts  instead  of  by  a  gangway,  and  fho 
carta  in  that  case  are  placed  alongside  the  large  door,  and  emptied  of  their 
contents  by  means  of  a  fork.  I  prefer  a  gangway  for  this  puipose  ;  be- 
cause it  enables  the  farmer  to  dispense  with  horse-labor  in  bringing  in  the 
stacks  if  they  are  near  at  hand,  and  they  should  always  be  built  near  the 
upper-bam  &r  convenience.     Bams  in  which  flails  alone  are  used  for 
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tbreshing  the  coi-n,  are  made  on  the  ground,  and  the  barn-door  is  made  as 
large  as  to  admit  a  loaded  cart  to  enter  and  empty  its  contents  on  the 
floor. 

(58.)  In  fig.  16,  A  A  are  two  granaries  over  the  sheds  DD,  implement- 
house  G,  and  hay-house  H,  in  fig.  4,  Plate  IV.     That  on  the  Icfl  is  76  feet 
in  length  and  IS  feet  in  width,  and  the  other  65  feet  in  length  and  18  feet 
in  width.    Tht^  side  walls  of  both  are  5  feet  in  hight.     Their  roofs  ascend 
to  the  slates.      Their  wooden  floors  should  be  made  strong,  to  support  a 
considerable  weight  of  grain;  their  walls  well  plastered  with  hair  plaster; 
and  a  neat  skifting-board  should  finish  the  flooring.     Each  granai'y  has  6 
windows,  three  in  front  and  three  at  the  back,  and  there  is  one  in  the  ga- 
ble, at  the  left  hand  over  the  door  of  the  implement-house.     These  win- 
dows should  be  so  formed  as  to  admit  light  and  air  very  freely,  and  1 
know  of  no  form  of  window  so  capable  of  affording  both,  as  this  in  fig.  17, 
which  I  have  found  very  serviceable  in  granaries.     The  opening  is  4^  feet 
in  length  and  3  feet  in  hight.      In  tlie  frame  a  are  a  glazed  sash  1  foot  in 
bight,  composed  of  two  rows  of  panes,  and  b  Venetian  shutters,  which  may 
be  opened  more  or  less  at  pleasure :  c  shows  in  section  the  manner  in 
whicn  these  8huttei*s  operate.      They  revolve  by  their  ends,  formed  of  the 
shape  of  a  round  pin,  in  holes  in  the  side-posts  of  the  frame  d,  and  are 
kept  in  a  parallel  position  to  each  other  by  the  bar  c,  which  is  attached  to 
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them  by  an  eye  of  iron,  moving  stiff  on  an  iron  pin  passing  through  both 
the  eye  and  bar  c.  The  granary  on  the  right  hand  being  the  smallest,  and 
immediately  over  the  work -horse  corn-chest,  should  be  appropriated  to  the 
use  of  horse-corn  and  other  small  quantities  of  grain  to  be  first  used.  The 
other  granary  may  contain  seed-corn,  or  g^n  that  is  intended  to  be  sol  j 
when  the  prices  suit.  For  repairing  or  cleaning  out  the  threshing-machine, 
a  large  opening  in  the  wall  of  this  granary,  exactly  opposite  the  machinery 
of  the  mill  in  the  upper  barn,  will  be  found  convenient.  It  should  be 
provided  with  a  large  movable  board,  or  folding  doors,  to  close  on  it, 
and  to   be  fastened  fii'om  the  granary.      This  opening  is  not  shown  in 

^K-l^-  ,  .  ... 

(59.)  At  the  end  of  the  straw-bam  L  is  the  wool-room  W,  fig.  16,  its  sito 

being  indicated  by  W  on  the  roof  of  the  isometrical  view,  fig.  3,  Plate  III. 
It  just  covers  the  small  hammels  X,  and  is  therefore  25  feet  in  length  and 
IS  feel  in  breadth.  It  enters  from  the  straw -bam  L  by  means  of  the 
stone  or  wooden  trap-stair  c^  Its  floor  should  be  made  of  good  wood,  its 
walls  and  roof  lathed  and  hair-plastei'cd.  Its  window  should  be  formed 
Uke  that  of  the  byres,  with  a  glazed  sash  above,  and  opening  shutters  be- 
low. A  curtain  should  be  hung  aa*oss  the  wrindow  to  screen  the  light  and 
air  from  the  wool  when  desired.  The  door  need  not  exceed  6  feet  in 
hight,  but  should  be  3^  feet  in  width,  to  let  a  pack  of  wool  pass  easilj 
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clirou^h.  As  the  wool  is  most  conveniently  packed  in  this  room,  there 
^houla  be  provided  in  the  roof  two  strong  iron  hooks,  for  suspending  the 
comers  of  tlie  pack-sheet  in  the  act  of  packing  it,  and  another  from  which 
to  suspend  the  beam  and  scales  for  weighing  the  fleeces.  Although  the 
wool  will  usually  occupy  this  room  only  when  the  cattle  are  in  the  field, 
yet  in  case  it  should  be  found  expedient  to  keep  it  over  year,  or  have 
animals  in  the  small  hammels  X  in  summer,  and  in  case  their  breath  should 
ascend  into  the  wool  tlirough  any  openings  of  the  joinings  of  the  deals  of 
the  floor,  it  will  be  a  safe  precaution  for  preserving  the  wool  in  a  proper 
state,  to  have  the  roof  of  the  hammels  below  lathed  and  plastered.  This 
room  could  be  entered  by  a  door  and  stone  hanging-stair  m  the  gable. 

(60.)  M  and  N  in  the  plan,  fig.  4,  Plate  IV.  are  hammels  for  the  feeding 
of  cattle,  rearing  of  young  horses,  and  tending  of  queys  in  calf  until  they 
are  tied  up  in  the  cow-house.  1.  Hammels  consist  of  a  shed,  and  an  open 
court,  communicating  by  a  large  opening.  The  shed  part  need  not  be  so 
wide  as  the  rest  of  the  apartments  in  the  farmstead,  in  so  far  as  the  com- 
fort of  the  animals  is  concerned ;  and  in  making  them  narrower  consider- 
able saving  will  be  effected  in  the  cost  of  roofing.  2.  There  is  no  definite 
rule  for  the  s^ize  of  hammels  ;  but  as  their  great  convenience  consists  in 
confen-ing  the  power  to  assoit  cattle  according  to  their  age,  temper,  size 
and  condition,  while  at  liberty  in  the  fresh  air,  it  is  evident  that  hammels 
should  be  much  smaller  than  courts,  in  which  no  assortment  of  animals 
can  be  attempted.  3.  The  courts  of  hammels,  from  which  the  dung  is 
proposed  to  be  taken  away  by  horse  and  cart,  should  not  be  less  than  30 
feet  in  length  by  18  feet  in  breadth,  and  their  entrance  gates  9  feet  in 
width  ;  and  this  size  of  court  will  accommodate  4  oxen  that  will  each  at- 
tain the  weight  of  70  stones  imperial.  This  is  the  size  of  the  courts  of 
the  hammels  M.  Should  it  not  be  thought  inconvenient  to  take  the  dung 
out  of  the  couits  with  ban-ows,  then  they  need  not  be  made  larger  than 
20  feet  in  length  by  17  feet  in  width,  and  this  is  the  size  of  the  courts  of 
the  hammels  N,  which  will  accommodate  3  oxen  of  the  above  size.  4.  The 
sheds  to  both  sizes  of  couits  need  not  exceed  14  feet  in  width,  and  their 
length  yAM  be  equal  to  the  width  of  the  courts.  Of  these  dimensions  4 
oxen  in  the  larger  will  have  just  the  same  accommodation  as  3  oxen  of 
the  same  size  in  the  smaller  hammels.  5.  All  hammels  should  have  a 
trough,  2r,  for  turnips,  fitted  up  against  one  of  the  walls  of  the  court.  The 
side-wall  is  the  most  convenient  part,  when  a  large  gate  is  placed  in  front, 
through  which  the  carts  are  backed  to  clear  away  the  dung  from  the  courts. 
In  the  case  of  the  smaller  courts,  the  turnips  may  be  supplied  to  the  trough 
over  the  top  of  the  front  wall.  6.  To  give  pennanency  to  hammels,  the 
shed  should  be  roofed  as  effectually  as  any  of  the  other  buildings,  though 
to  save  some  expense  at  first,  many  farmers  ai-e  in  the  habit  of  roofing 
them  with  small  trees  placed  close  together  on  the  tops  of  the  walls  of  the 
sheds,  and  of  building  thereon  either  straw,  com,  or  beans.  This  is  cer- 
tainly an  excellent  place  upon  which  to  stack  beans  or  peas  ;  but  the  fin- 
ished building  is  that  which  should  be  adopted  in  all  cases.  Temporary 
erections  are  constantly  needing  i-epaire,  and  in  the  end  actually  cost  more 
than  work  substantially  executed  at  fii-st.  7.  The  division  betwixt  the  shed 
and  court  fonns  the  fi-ont  wall  of  the  shed,  through  which  an  opening 
forms  the  door  betwixt  them.  This  door,  6  feet  in  width,  should  always 
be  placed  at  one  side  and  not  in  the  middle  of  the  hammel,  to  retain  the 
gi'eatest  degree  of  warmth  to  the  interior  of  the  shed.  The  comers  of  its 
scutcheon  should  be  rounded  off  to  save  the  cattle  being  injured  against 
sharp  angles.  The  divisions  betwixt  the  respective  courts  should  be  of 
atone  and  lime  walls,  1  foot  in  thickness,  and  6  feet  in  hight.     Those  with 
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iD  tbe  sheds  should  be  canned  up  quite  close  to  the  roof.     Frequently 
they  aro  only  carried  up  to  the  first  balk  of  the  couples,  over  which  a 
draught  of  air  is  generated  along  the  inside,  from  shed  to  shed,  much  to 
the  discomfort  of  the  animals ;  and  this  inconvenience  is  always  overlooked 
in  hammels  which  are  built  with  the  view  of  saving  a  little  cost  in  build- 
ing up  the  inside  division  walls  to  the  roofs.     8.  Racks  for  fodder  should 
he  put  up  within  the  sheds,  either  in  the  three  spare  comers,  or  alonc^ 
the  inner  end.     9.  In  my  opinion  there  is  no  way  so  suitable  for  feed- 
ing oxen,  bringing  up  young  horses  in  winter,  or  taking  care  of  heifers 
in  calf,  as  hammels ;  and  of  the  two  sizes  described  above,  I  would  de- 
cidedly prefer  the  smaller,  as  permitting  the  fewer  number  of  animals  to 
be  put  together.     10.  XX  are  two  small  hammels  at  the  end  of  the  straw- 
bam  L  for  accommodating  a  bull,  or  stallion,  or  any  single  animal  that  re- 
quires a  separate  apartment  for  itself.     These  are  each  18  feet  in  length 
and  12  feet  in  width  within  the  sheds,  the  roofs  of  which  are  formed  of 
the  floor  of  the  wool-room  W ;  and  29  feet  in  length  and  12  feet  in  width 
in  the  courts.     The  doors  into  them  should  be  made  to  open  outward,  on 
giblet-checks.      The  courts  are  furnished  with  turnip-troughs,  c,  and  one 
water-trough,  ir,  will  serve  both  courts,  as  shown  m  the  plan,  figure  4, 
Plate  IV.     A  rack  should  be  fitted  up  for  fodder  in  the  inside  of  each 
shed. 

(61.)  It  should  be  observed  that  a  part  of  the  hammels  N  is  fitted  up  as 
a  byre  Y.  This  byre  is  intended  to  accommodate  the  servants'  cows.— 
There  are  8  stalls-— -6  for  the  plowmen's,  1  for  the  farm-steward's,  and  1  for 
the  shepherd's  cows — and  they  are  nearly  5  feet  in  width.  The  length  of 
the  byre  is  38  feet,  and  its  width  is  only  14  feet,  which  gives  a  rather  small 
space  behind  the  cows ;  but,  as  servants'  cows  are  generally  small,  and  the 
milk  from  them  immediately  carried  away,  if  there  is  just  sufficient  roon 
for  feeding  and  milking  them,  and  adequate  comfort  to  the  cows  themselves, 
a  large  space  behind  them  is  unnecessary.  This  byre  has  a  ventilator  r' 
The  covra  are  furnished  with  an  open  court  v,  38  feet  in  length  and  20  feet 
in  width,  and  a  water-trough  w, 

(62.)  I  and  K  of  the  plan,  fig.  4,  Plate  IV.  are  two  large  courts  for  young 
ctUde,  both  in  the  immediate  vicinity  of  the  straw-bam  L,  and  both  having 
a  shed  D  under  one  of  the  granaries ;  I  is  84  feet  in  length  and  76  feet  in 
width,  and  K  84  feet  in  length  and  77  feet  in  width.  Troughs  for  turnips 
should  be  fitted  up  against  one  or  more  of  the  walls  surrounding  the  courts 
in  the  most  convenient  places,  such  as  at  z  in  both  courts.  Besides  racks 
for  fodder,  A',  against  one  of  the  walls  within  the  sheds  D  D,  there  should 
racks  be  placed  in  the  middle  of  the  courts,  that  the  cattle  may  stand 
around  and  eat  out  of  them  without  trouble.  The  square  figures  0  o  in  the 
middle  of  the  couits  I  and  K  indicate  the  places  where  the  racks  should 
stand,  and  their  form  may  be  seen  at  o  o  in  the  isometrical  view,  fi^.  3,  Plate 
III.  Around  two  sides  of  K  is  a  paved  road  tf',  13  feet  in  width,  for  carts 
gmng  to  be  loaded  with  grain  at  the  door  of  the  corn-bam  C.  Though  the 
cattle  have  liberty  to  walk  on  this  pavement,  it  should  be  kept  clean  every 
day.  Such  courts  are  quite  common  in  steadings  for  the  rearing  of  young 
cattle  in  winter,  and  even  for  feeding  large  lots  of  cattle  together,  as  is 
practiced  by  most  farmers  who  do  not  rear  calves ;  but,  for  my  part,  1  pre- 
fer hammels  for  all  classes  and  ages  of  cattle ;  for,  although  cattle  are  re- 
stricted in  them  in  regard  to  space,  still  the  few  in  each  hammel  have  plenty 
of  room  to  move  about.  There  is  no  hardship  to  the  animals  in  this  degree 
of  confinement,  while  they  have  the  advsmtage  of  quietness  among  them* 
selves  in  tho  open  air,  produced  by  being  assorted  according  to  temper, 
flizey  sex,  and  age.    On  abolishing  large  courts  altogether  out  of  steadings, 
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I  would  fiubsiltute  in  their  place  hammolB  of  difleront  sizes,  and  convert  the 
CBttle-aheds  D  and  D  into  cart-sfacds  and  receptacles  for  the  larger  clasa  of 
implements.  It  ia  probable  that  the  use  of  large  courts  will  not  soon  bq 
dispensed  with  in  farmsteads,  and  for  that  reason  1  have  retained  them  in 
the  plan  ;  but  I  have  tio  doubt  that  a  period  will  arrive  when  farmers,  to 
ftirure  to  themselves  larger  profits  from  cattle,  will  see  the  advantage  of  tak- 
ing the  utmost  care  of  them,  from  the  period  of  their  birth  until  dispoenl 
of  in  a  ripe  condition  at  an  early  age  j  and  then  hammels  will  be  better 
liked  than  even. courts  are  at  the  present  day,  and  farmeta  will  then  univer^ 
aally  adopt  them. 

(63.)  Fig.  18  represents  a  Irough  for  turnipt  luited  hotfi  Jar  hammelt  and 
courtt,  where  a  b  the  wall  against  which  the  trough  is  buUt,  and  b  a  build- 


ing of  stone  and  lime  2  feet  thick.  The  lime  need  not  be  used  for  mora 
than  9  inches  in  the  front  and  sides  of  the  wall,  and  the  reniuning  1 5  inches 
may  be  filled  up  with  any  hard  material ;  c  is  the  flagging  placed  on  the 
top  of  the  wall,  and  forming  the  lioiiom  of  the  trough.  Some  board  iba 
bottom  with  wood,  wlici-e  wood  is  plentiful,  and  it  answers  well  enough ; 
but,  of  course,  flags,  where  easily  obtained,  are  more  durable,  though  wood 
is  pleasanter  for  the  cuttle  in  wet  and  frosty  weather  in  winter,  d  is  a 
plauk,  3  inches  thick  and  9  inches  in  depth,  to  keep  in  the  turnips.  Oak 
planking  from  wrecks,  and  old  spruce  trees,  however  knotty.  I  have  found 
to  make  cheap  and  very  durable  planking  for  the  edging  of  turnip  troughs. 
The  planks  are  spliced  together  at  the  ends,  and  held  on  edge  by  bare  of 
iron  e  batted  with  lead  into  the  wall,  in  the  manner  already  described  ia 
(44,)  p.  100 ;  and  the  figure  clearly  shows  this  mode  of  fastening  the  plank. 
The  masonry  represented  in  the  6gure  is  finer  than  need  be  for  the  pur- 
pose ;  and  the  trough,  though  here  shown  short,  mny  extend  to  any  length 
along  the  side  or  sides  of  a  court. 

(64.)    The  itraw-rackt  for  cottrtt  are  made  of  various  forms.      1.  On 
farms  of  lig^t  soils,  where  straw  is  usually  scarce,  a  rack  of  tho  (bnn  of 


m 


^ 
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fij.  19,  having  a  movable  cover,  will  be  found  uerviceable  in  preserring 

the  straw  from  rain,  where  a  o  is  the  bottom  inclined  upvpard  to  keep  tiie 

Btrsw  always   forward   to   the    fixint  „,_  ,, 

of  [he  rack  in  reach  of  the  cattle. — 

Tbrough  the.  apex  of  the  bottom,  the 

shank  which  suppoita  the   movable 

cover  h  passes,  and  thia  cover  pro- 
tects the  straw  from  rain.  The  shank 
with  its  cover  is  worked  up  and  down, 
when  a  supply  of  straw  in  given,  by  a 
rack  and  pinion  c,  to  which  pinion  is 
attached  the  lying  shaft,  on  which  is 
shipped  a  handle  3,.  A.  rack  of  this 
kiihl  is  made  of  wood,  and  should  be 
5  feet  square,  and  5  feet  in  bight 
to  the  top  of  the  comer  posts ;  and 
sparred  alt  round  the  sides,  as  well 
as  the  bottom,  to  keep  in  the  straw. 

2.  A  more  common  kind  of  rack  is 
represented  by  fig.  20,  which  is  of  a 
the  sides  to  kee])  in  tlio  straw.  The 
cattle  draw  the  straw  through  the 
■pars  as  lon<r  as  its  top  is  too  hiirh 
for  them  to  reach  over  it;  but  after 
the  dung  accumulntes,  and  the  rack 
thereby  becomes  low,  the  ciittle  get 
at  the  straw  over  the  top.  T!iis  kind 
b  also  made  of  wood,  anil  should  bo 
5  feet  square  and  4  feet  in  hiyht. — 

3.  Fig.  21  represents  a  rack  ina.le  of 
malleable    iron,  intended    to  supply 
the  straw  to  the  cattle  always  over 
its  top,  and  is  therefore  not  sparred, 
but  rodded,  in  the  sidi-a,  to  keep  in  the  straw, 
on  the  ground,  and  not  dr>iwn  ud  as 
the  dung  accumulate:!,  as  in  thi 
of  the  other  kinds  of  racks  d'^scribed.       - 
This  kind  b  51  feet  i:i  hr-iirh,  ^  feet    \\ 
in  breadth,  and  4^  fcot  in  hi<tht:  the       w^ 


square  foiTn,  and  sparred  all  ronod 


ails  and  Ic  1:1 
1  inch  square,  and  the  oth 
inch.     Iron  is,  of  f.mr.e. 
durable  material  ofw'iiiii  straw-racks 
for  cattle  can  be  made. 

(65.)  There  are  few  ihiii;r3  which 
indicate  greater  caie  for  rntile  when 
housed  in  the  farmjiead,  than  the 
erection  of  placenjbr  ttoring  tvrnipii  for  their  use.  Such  stores  are  not 
only  convenient,  but  the  best  sort  of  receptacles  for  keeping  the  tumipS 
clean  and  fresh.  They  ai-e  seen  in  the  isometiiral  view,  fig.  ."1,  Plato  III. 
and  in  the  plan,  fig.  4,  Plate  IV.  nl  e  and/for  the  use  of  the  hammels  M ; 
at  g  for  that  of  the  court  K  ;  exh  for  the  hammels  X,  and  servants'  cow- 
house V ;  at  »  for  the  use  of  the  court  I ;  at  m  for  that  of  the  cow-house 
Q,  and  calves*  cribs  R;  and  aXp  and  q  for  the  hammels  FT.  The  walls  of 
these  turnip-stores  should  be  made  of  stone  and  lime.  3  feet  by  S  feet  iu- 
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side,  and  6  feet  in  hight,  with  an  opening  in  front,  2  feet  and  upward  from 
the  g^'ound,  for  putting  in  and  taking  out  the  turnips  thereat ;  or  they  may 
be  made  of  wood,  where  that  is  plentiful,  with  stout  upright  posts  in  the 
four  comers,  and  lined  with  rough  deals.  They  may  be  covered  with  the 
same  material,  or  with  sti-aw,  to  protect  the  tuniips  from  frost.  They  should 
be  placed  near  tlie  apartments  they  are  intended  to  supply  with  turnips,  and 
at  tne  same  time  be  of  easy  access  to  carts  from  the  roads.  These  I'ecep- 
tacles  may,  of  course,  be  made  of  any  convenient  form. 

(66.)  The  supply  of  water  to  all  the  courts  where  as  many  turnips  as  they 
can  eat  are  not  given  to  the  cattle,  is  a  matter  of  paramount  consideration 
in  the  fitting  up  of  every  fannstead.     In  the  plan,  fig.  4,  Plate  IV.  troughs 
for  water  are  represented  at  w^  in  the  large  courts  I  and  K,  in  those  of 
the  cow-houses  /  and  i?,  and  calves'  cribs  h,  as  well  as  in  those  of  the  bulls' 
hammels  X.     The  ti-ciughs  may  be  supplied  with  water  either  directly  from 
pump-wella,  or  by  pipes  from  a  fountain  at  a  little  distance — ^the  fonner  be- 
mg  the  most  common  plan.     As  a  pump  cannot  conveniently  be  placed  at 
each  trouQ^h,  there  is  a  plan  of  supplying  any  number  of  troughs  from  one 
pump,  which  I  have  found  to  answer  well,  provided  the  surface  of  the 
ground  will  allow  the  troughs  being  nearly  on  the  same  level,  when  placed 
within  reach  of  the  animals.     The  plan  is  to  connect  the  bottoms  of  any 
two  or  more  troughs,  set  on  the  same  level,  with  lead  pipes  placed  under 
ground  ;  and,  on  the  first  trough  being  supplied  direct  from  the  punip,  the 
water  will  flow  to  the  same  level  throughout  all  the  other  troughs.     There 
is,  however,  this  objection  to  this  particular  arrangement,  that,  when  9Jiy 
one  of  the  troughs  is  emptying  by  drinking,  the  water  is  drawn  off  from 
the  rafl;  of  the  troughs,  that  it  may  maintain  its  level  throughout  the  whole ; 
whereas,  if  the  trough  which  receives  the  water  wei-e  placed  a  few  iucliea 
below  the  top  of  the  one  supplying  it,  and  the  lead  pipe  were  made  to  come 
from  the  bottom  of  the  8uj)ply  trough  over  the  top  of  the  edge  of  the  re- 
ceiving one,  the  water  would  entirely  be  emptied  fi'om  the  ti'ough  out  of 
which  the  drink  was  taken,  without  affecting  the  quantity  in  any  of  the  oili- 
ei-s.     1.  To  apply  these  an^angements  of  water-troughs  to  the  plan  fig.  4. 
Plate  IV.     Suppose  that  a  pump  supplies  the  trough  w?,  in  the  court  I,  di- 
rect from  a  well  beside  it — a  lead  pipe  passing,  on  the  one  hand,  from  the 
bottom  of  this  trough  under  ground  to  tlie  bottom  of  the  trough  tr,  in  the 
court  K,  and,  on  the  other  hand,  to  that  of  the  trough  tc  in  the  calves'  court 
k,  and  thence  to  that  of  the  ti'ough  w  in  the  court  /  of  the  cow-house  Q ; 
and,  in  another  direction,  to  the  bottom  of  the  trough  w  in  the  court  v  of 
the  servants'  cow-house  Y ;  and  suppose  that  the  troughs  in  K  and  k  and 
I  and  V  are  placed  on  the  same  level  ajs  the  supply  trough  in  the  court  I, 
it  is  obvious  that  they  will  all  be  supplied  with  water  as  long  as  there  is  any 
in  the  supply  trough,  and  the  emptiness  of  which  will  indicate  that  the  wa- 
ter from  it  had  been  di-awn  off  by  the  other  troughs,  and  that  the  time  had 
fully  arrived  when  it  was  necessary  to  replenish  the  trough  in  the  court  I 
direct  from  the  pump.    The  supply  trough,  in  such  an  arrangement,  should 
be  larc^er  than  either  of  the  other  troughs.     The  trough  of  the  bulls*  ham- 
mels X  might  be  supplied  by  a  spout  direct  fi-om  the  pump  in  the  court  I. 
In  this  way  a  simple  system  of  watering  might  be  erected  from  one  puinp 
to  supply  a  number  of  troughs  in  different  courts.     It  may  be  proper  to 
illustrate  tliis  mode  of  connecting  water-troughs  by  a  figure.     Let  b,  fig. 
22,  be  the  supply  trough  at  the  pump,  and  f  the  receiving  one,  and  let 
both  bo  placed  on  the  same  level ;  then  let  ^  be  a  lead  pipe  connecting  the 
bottoms  of  both  troughs,  the  ends  of  which  are  protected  by  hollow  hemi- 
spherical drainers,  such  as  c.    It  is  hero  obvious,  from  the  law  which  regu- 
lates the  equilibrium  of  fluids,  jthat  the  water,  as  supplied  by  the  pump  to 
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h,  wOl  always  stand  at  the  same  bight  in  ^  2.  I  shall  now  illustrate  the 
other  method  of  supplying  troughs  also  by  a  figure.  Let  a,  fig.  22,  be  the 
supply  trough  immediately  beside  the  pump ;  let  b  be  the  trough  in  any 
other  court  to  be  supplied  with  water  from  a,  and  for  that  purpose  it  should 
be  placed  3  inches  below  the  level  of  a.  Let  a  lead  pipe  d  be  fastened  to 
the  under  side  of  the  bottom  of  a,  the  orifice  of  which,  looking  upward,  to 
be  protected  by  the  hemispherical  drainer  c.  Let  the  lead  pipe  d  be  passed 
unaer  ground  as  far  as  the  trough  b  is  situated  from  a,  and  emerge  out  of 
the  ground  by  the  side  of  and  over  the  top  of  b  at  e.     From  this  construe- 

Flg^SS: 


WATKR-TROUaHS. 


tion  it  is  clear  that,  when  a  is  filling  with  water  from  the  pump,  the  mo- 
ment the  water  rises  to  the  level  of  the  end  of  the  pipe  at  e,  it  will  com- 
mence to  flow  into  A,  and  will  continue  to  do  so  until  b  is  filled,  if  the 
pumping  be  continued.  The  water  in  a,  below  the  level  of  the  end  of  the 
pipe  at  e,  may  be  used  in  a  without  affectinff  that  in  A,  and  the  water  in  b 
may  be  wholly  used  without  affecting  that  m  a,  3.  Water-troughs  may 
be  made  of  various  materials ;  the  form  of  a  is  that  of  one  hewn  out  of  a 
solid  block  of  freestone,  which  makes  the  closest,  most  durable,  and  best 
trough ;  that  of  b  is  of  flag  stones,  the  sides  of  which  are  sunk  into  the 
edges  of  the  bottom  in  grooves  filled  with  white  lead,  and  there  held  to- 
gether with  iron  clamps  h.  This  is  a  good  enough  kind  of  trough,  but  is 
apt  to  leak  at  the  joints.  Trough  J"  is  made  of  wood  dove-tailed  at  the 
comers,  and  held  together  by  clamps  of  iron  ?.  These  troughs  may  be 
made  of  any  size  and  proportions.  4.  In  some  steadings,  the  water-troughs 
are  supplied  from  a  large  cistern,  somewhat  elevated  above  their  level,  and 
the  cistern  is  filled  with  water  from  a  well  either  by  a  comhion  or  a  forces 
pump.  But,  in  this  arrangement,  either  a  cock,  or  ball  and  cock,  are  requi- 
site at  each  trough  :  in  the  case  of  a  cock,  the  supply  of  water  must  depend 
on  the  cock  being  turned  on  the  trough  in  due  time ;  and,  in  that  of  a  ball 
and  cock,  the  supply  depends  on  the  cistern  being  always  supplied  with 
water  from  the  pump.  There  is  great  inconvenience  and  expense  in  hav- 
ing a  ball  and  cock  at  each  trough.  5.  In  steadings  where  there  is  an 
abundant  supply  of  water  from  natural  springs,  accessible  without  the 
means  of  a  pump,  lead  pipes  are  made  to  emit  a  constant  stream  of  water 
into  each  trough,  and  the  suiplus  is  earned  away  in  drains,  perhaps  to  the 
horse-pond.  6.  There  is  still  another  mode  which  may  be  adopted  where 
the  supply  of  water  is  plentiful,  and  where  it  may  flow  constantly  into  a 
supply-cistern.  Let  the  supply-cistern  be  2  feet  in  length,  1  foot  wide,  and 
18  inches  in  depth,  and  let  it  be  provided  with  a  ball  and  cock,  and  let  a 
pipe  proceed  from  its  bottom  to  a  trough  of  dimensions  fit  for  the  use  of 
cattle,  into  which  lot  the  pipe  enter  its  end  or  side  a  little  way,  say  3  inch- 
es, below  the  mouth  of  the  trough.  Let  a  pipe  proceed  from  this  ti*ough, 
fimm  the  betid  of  the  pipe,  as  from  the  bend  of  the  right-hand  pipe  e  at  the 
bottom  o£  the  trough  b,  fig.  22,  to  another  trough,  into  whose  end  it  enters 
in  like  manner  to  the  first  trough,  and  so  on  into  as  many  succeeding 
troughs,  from  trough  to  trough,  on  the  same  level,  as  you  require ;  and  the 
water  will  rise  in  each  as  high  as  the  mouth  of  the  pipe,  and,  when  with- 
(«») 8 
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drawn  by  drinking  from  any  one  of  them,  the  ball  and  cock  will  replenish 
it  direct  from  the  aupply-cistem  ;  but  the  objection  to  a  ball  and  cock  ap- 
plies as  sti'ongly  to  this  case  as  to  the  other  methods,  although  there  w 
economy  of  pipe  attending  this  method. 

(67.)  In  moat  farmsteads  a  tkcilfor  carU  ie  provided  for,  though  many 
Jarmeri  are  loo  regardlest  of  the  Jiile  of  these  indispauahle  machinet  fty 
permitting  them  to  he  exposed  to  all  ricissitudes  of  weather.  The  cart^ahed 
u  shown  at  V  in  the  iaometriral  view  fig.  3,  Plate  III,  and  by  V  in  the 
plan  fig.  4,  Plate  IV.  immediately  behind  the  hammels  M,  facing  the  wort- 
horae  stable  O,  and  looking  to  the  north,  away  from  the  shrinking  effects 
of  the  sun's  heat.  It  is  80  fcot  in  length,  15  feet  in  width  within  the  pjl 
lars,  and  8  feet  in  bight  to  the  slates  in  front.  The  roof  slopes  from  the 
back-slating  of  the  hammels,  and  i.s  supported  at  the  eave  by  a  beam  of 
wood  resting  on  7  stone  and  lime  pillara,  and  a  wall  ai  each  end.  The  pil- 
lars should  be  of  ashler,  S  feet  i^quare,  and  roimded  on  the  comers,  to 
avert  their  lieing  chipped  off  «-itli  the  iron  rims  of  the  wheels  by  the  care- 
lessness of  the  pliiwmen,  when  backing  the  carts  into  the  shed.  For  the 
same  purpose,  a  pawl-stone  should  be  placed  on  each  side  of  eveiy  pillar. 
This  shea  is  longer  than  what  is  actually  required  where  double-hori^e 
carls  are  only  used,  6  poits  being  sufficient  for  that  number,  but  single- 
horse  carta  are  now  so  much  in  use,  that  more  of  tlieae  are  required,  per- 
haps not  fewer  than  8.  Two  single-horse  carts  can  stand  in  each  port,  one 
in  fr^nt  of  the  other.  Any  spare  room  in  the  shed  may  be  employed  in 
holding  a  light  cart,  the  roller,  the  gi'ass-sced  machine,  the  lumip-sowing 
machine,  the  bodies  of  the  long  carts,  and  other  articles  loo  bulky  to  be 
stowed  into  the  implement-house  G. 

(68.)  Though  swine  are  usually  allowed  to  run  about  the  steading  at 
pleasure,  yet,  to  do  them  justice,  they  should  be  accommodated  at  times 
with  pi'otection  and  shelter,  as  well  as  the  rest  of  the  live-stock.  Pigge- 
ries or  pig-stiea  are  therefore  highly  useful  structures  at  the  farmstead. 
They  are  of  three  kinds  :  1.  Those  for  a  brood-aow  with  a  litter  of  ymtng 
pigs.  This  kind  should  have 

two  apartments,  one  for  the  Fii-M. 

HOW  and  the  litter  to  sleep 

in,  covered  with  a  roof,  and 

entered  by  an  opening,  the 

other  an  open  court  in  which  ' 

the  feeding-trough  is  placed. 

For    a    lirceding-aty    each 

apartment  should  not  be  less 

than   6   feet  square.      This 

kind  of  sty  is  represented  by 

c  c  in  the  plan,  fig.  4,  Plate 

IV.  and  at  c  in  the  isomet. 

rical  view,  fig.  3,  Plate  III. 

2.  Those  for  feeding-pigs  : 

these  should  also  have  two 

apartments,  one  with  litter 

for  sleeping  in,  covered  by  ., 

a  roof  and  entered  by  an 

opening  ;  the  other  an  open 

court  for    the    troughs   for  uooa  of  na-vn. 

food.    A  sty  of  4  feet  square 

in  each  apartment,  will  accommodate  2  feeding-pigs  of  20  stones  each. 

Of  this  kind  of  sty  4  are  represented  at  a  in  the  isomotrical  view,  fig.  S, 
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Phte  in.  and  in  the  plan  fig.  4,  Plate  IV.     These  two  Borts  of  sties  may 
each  bave  a  roof  of  its  own,  or  a  number  of  them  maj  have  a  large  roof 
over  them  in  common.     The  former  is  the  usual  plan,  but  the  latter  is  the 
most  convenient  for  cleaning  out,  and  viewing  the  intenial  condition  of 
the  sties.     3.  The  third  kind  is  for  the  accommodation  of  weaned  young 
pigs,  when  it  is  considered  necessary  to  confine  them.     These  should  have* 
s  shed  at  one  end  of  the  court,  to  contain  litter  for  their  beds.     The  court 
and  shed  are  represented  at  b  in  the  plan,  fig.  4,  Plate  IV.  and  isometrical 
view,  fig.  3,  plate  III.     They  extend  25  feet  m  length  and  21  feet  in  width. 
4.  The  floors  of  all  these  kinds  of  sties  should  be  laid  with  stout  flags  to 
prevent  every  attempt  of  the  swine  digging  into  the  ground  with  their 
snoQts.    5.  As  swine  are  very  strong  in  the  neck,  and  apt  to  push  up  com- 
mon doors,  the  best  kinc^  of  door  which  I  have  found  for  confining  them 
by,  is  that  formed  of  stout  boards,  made  to  slip  up  and  down  vnthin  a 
groove  in  hewn  stones  forming  the  entrance  m  the  outside  wall.     This 
form  of  door  may  be  seen  in  fig.  23,  and  seems  to  require  no  detailed  de- 
Bcription. 

(69.)  DomeMticfowh  require  accommodatitm  in  the  steading  as  well  as 
other  stock.     1.  They  should  be  provided  with*  house*  far  hatching  their 
eggs  iuj  as  also  for  roosting  in  unaisturbed,  and  both  kinds  should  be  con- 
structed in   accordance  with  the  nature  of  the  birds,  that  is,  those  fowls 
which  roost  on  high  should  be  kept  in  a  different  house  from  those  which 
rest  on  the  ground.     The  roosts  should  be  made  of  horizontal  round  spars 
of  wood,  and  spaces  of  18  inches  cube  should  be  made  of  wood  or  stone 
at  a  hight  of  1  foot  or  18  inches  from  the  ground,  to  contain  the  straw 
nests  for  those  which  are  laying.     The  hatcliing-houses  should  be  fitted  up 
with  separate  compartments  containing  lar^  nests  elevated  only  3  or  4 
inches  above  the  level  of  the  floor.     2.  The  foundations  should  be  of  large 
stones  and  the  flooring  of  strong  flags,  firmly  secured  with  mortar  above  a 
body  of  small  broken  stones,  and  the  roo&  completely  filled  in  under  the 
slates  to  prevent  the  possibility  of  vermin  lodging  either  above  or  below 
ground.     3.  Oood  doors  with  locks  and  keys  should  be  put  on  the  houses, 
windows  provided  for  the  admission  of  light  and  air,  and  an  opening  made 
in  the  outer  wall  of  the  roosting-house,  4  feet  above  the  ground,  to  admit 
the  fowls  which  roost  on  high  by  a  trap-ladder  resting  on  the  ground,  as  at 
d  in  fig.  3,  Plate  III.     The  roof  should  be  water-tight  at  all  times,  and 
lathed  and  plastered  in  the  inside,  for  warmth  and  cleanliness.     The  fowls' 
house  may  oe  seen  at  d  in  the  isometrical  view,  fig.  3,  Plate  III,  and  in 
the  plan,  fig.  4,  Plate  IV,     4.  It  is  not  absolutely  necessary  that  cither  the 
hen-houses  or  pig-sties  should  be  placed  where  they  are  represented  in  the 
plan  ;  but  as  they  do  not  there  interrupt  the  free  entrance  of  the  sun  into 
the  ccNirt  K,  and  therefore  do  not  interfere  with  the  comfoit  of  more  im* 
portant  stock,  they  are  there  of  easy  access,  themselves  quite  exposed  to 
the  sun,  which  they  should  always  be,  and  they  square  up  the  front  of  the 
fimnstead.     The  hen-house  has  been  recommended  l)y  some  people  to  be 
baik  near  the  cow-byre  to  derive  warmth  from  it ;    but  all  the  heat  that 
can  be  obtained  from  mere  juxtapositiim  to  a  byre  is  quite  unimportant, 
and  not  to  be  compared  to  the  heat  of  the  sun  in  a  southern  aspect. 

(70.)  S,  in  both  the  plan,  fig.  4,  Plate  IV.  and  isometrical  view,  fig.  3, 
Plate  III.  is  part  of  the  stack-yard,  1.  As  most  of  the  stacks  must  stand 
on  the  ground,  the  stack-yard  should  receive  that  form  which  will  allow 
the  rain*water  to  run  off*  and  not  injure  their  bottoms.  This  is  done  by 
ridging  up  the  ground.  The  minimum  bi-cadrh  of  these  ridges  may  be 
determined  in  this  way.  The  usual  length  of  the  straw  of  the  grain  crops 
can  be  conveniently  packed  in  stacks  of  15  feet  diameter;  and  as  3  feet  is 
(in) 
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little  enough  space  to  be  led.  on  tbe  gTound  between  the  stacke,  the  riijgea 
should  not  be  made  of  less  width  than  IS  feet.  2.  The  stack-yard  ebouJ] 
be  inclosed  with  a  subBtantial  atone  and  lime  wall  of  4J  feet  in  hight.  In 
too  many  instances  the  stack-yard  is  entirely  unincloGed  and  left  exposed 
to  the  depredation  of  every  animal.  3.  It  is  desirable  to  place  the  outside 
rows  of  the  Btocka  nest  the  wall  on  t/ooU  or  ttathd*,  which  will  not  only 
keep  them  off  the  wet  ground,  should  they  remain  a  long  time  in  the  stack- 
yard, but  in  a  great  measure  prevent  vermin  getting  into  the  stacks. 
These  stathels  are  usually  and  most  economically  made  of  stone  supports 
and  a  wooden  fi'ame.  The  frame  is  of  the  form  of  an  octagon,  under  each 
angle  and  centre  of  which  is  placed  a  support.  The  ftame-work  consists 
of  pieces  of  plank,  a  a,  tig.  24,  one  of  which  is  15  feet,  and  the  others  7) 
feet  in  length,  9  inches  in  depth,  and  21  inches  iij  thickness ;  and  the  sup- 
pona  consist  of  a  stone,  h,  sunk  to  tl.e  level  of  the  ground,  to  form  a  sohd 
foundation  for  the  upright  suppoit,  c,  18  inches  in  hight,  and  6  inches 
Bijuare,  to  stand  upon,  and  on  tlte  top  of  this  is  placed  a  flat  rounded  stone 


or  bonnet,  d,  of  at  least  2  inches  in  thickness.  The  uptight  stone  is  b«d- 
ded  in  lime,  both  with  the  found  and  bonnet.  All  the  tops  of  these  stone 
BUppoits,  S  in  number  around  the  ninth  in  the  center,  must  be  on  tlio  same 
level.  TJpon  them  ai-e  placed  on  edge  the  scantlings  a,  9  inches  In  depth, 
to  each  side  of  which  are  fastened  with  sti'ong  nails  the  bearers  e  c,  also  3 
inches  in  depth  and  2  inches  in  thickness.  In  this  way  each  support  bears 
its  share  of  the  frame-work.  The  spaces  between  the  scantlings  a  are 
filled  up  with  fillets  of  wood,  fj",  nailed  upon  them.  If  the  wood  of 
the  frame-work  were  previously  preserved  by  Kyan's  process,  it  would 
last  perhaps  twenty  years,  even  if  made  of  any  kind  of  home  tim- 
ber, such  as  lai'ch  or  Scotch  fir.  4.  There  should  bea  wide  gateway  intf 
the  stack-yard,  and  where  the  com  is  taken  on  carts  to  the  upper  bam  to 
be  threshed,  the  satne  gateway  may  answer  both  purposes,  nut  whem 
there  is  a  gangway  to  the  upper  bam,  the  gate  may  be  placed  in  the  moat 
convenient  aidi*  of  the  atack-yard.    Where  carts  are  lolelr  used  for  taking 
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in  the  com  to  the  upper  bam,  the  roMrs  of  stacks  should  be  built  so  widely 
asunder  as  to  permit  a  loaded  cart  to  pass  at  least  between  every  two 
rows  of  stacks,  so  that  any  particular  stack  may  be  accessible  at  pleasure. 
When  a  gangway  is  used,  this  width  of  the  arrangement  of  the  stacks  is 
not  necessary,  the  usual  breadth  of  3  feet  between  the  stacks  permitting 
the  passaee  of  corn-barrows,  or  of  back-loads  of  sheaves.  Thus,  where  a 
gangway  is  used,  the  stack-yard  is  of  smaller  area  to  contain  the  same  bulk 
of  grain.  5.  Stack-stools,  or  statheU^  or  stciddles,  as  they  are  variously 
called,  are  sometimes  made  of  cast-iron ;  but  these,  though  neat  and  effi- 
cient, are  very  expensive  and  liable  to  be  broken  by  accidental  concussion 
from  carts.  Stacks  on  stathels  are  represented  in  fig.  3,  Plate  IIT.  by 
figures  of  stacks,  and  in  iig.  4,  Plate  IV.  by  circles.  Stathels  should  also 
be  placed  along  the  stack-yard  wall  from  m'  to  n'  and  from  n'  to  &  in  fig. 
3,  Plate  III. 

(71.)  A  pigean-Aause  is  a  necessary  structure,  and  may  be  made  to  con- 
tribute a  regular  supply  of  one  of  the  best  luxuries  raised  on  a  farm.  As 
pigeons  are  fond  of  heat  at  all  seasons,  there  seems  no  place  in  the  farm- 
stead, especiallv  in  winter,  better  suited  for  the  accommodation  of  their 
dwelling  than  t^/o  upper  part  of  the  boiling-house.  A  large  pieeou-house 
18  not  requirpc*,  us,  with  ordinary  care,  pigeons  being  very  prolific  breed- 
ers, a  sufiic'Vn'.  number  for  the  table  may  be  obtained  from  a  few  pairs  of 
breeding  c^it^a.  I  have  known  a  pigeon-house  not  exceeding  6  feet  cube, 
and  not  xpry  favorably  situated  either  for  heat  or  quietness,  yield  150  pairs 
of  pigenrjf  m  a  season.  For  a  floor,  a  few  stout  joists  should  be  laid  on 
the  topa  of  the  walls.  The  flooring  should  be  strong  and  close,  and  the 
•ides  fr«mt  and  roof,  in  the  inside,  lathed  and  plastered.  A  small  doot 
will  lO^ffice  for  an  entrance,  to  which  access  may  be  obtained  fix>m  the 
oo't'/vg-house  by  a  ladder.  The  pigeon-holes  may  be  seen  in  the  gable 
of  tne  boiling-house  U,  in  the  isometrical  view,  fig,  3,  Plate  III.  They 
xTifiy  be  formed  of  wood  or  stone,  and  should  always  be  kept  bright  with 
wbite  paint.  The  cells  in  this  sort  of  pigeon-house  should  be  made  of 
wood,  and  placed  all  round  the  walls.  I  think  that  9  inches  cube  are  large 
enough  for  the  cells.  Another  site  for  a  pigeon-house  may  be  chosen  lo 
the  gable  of  the  hay-lofb  above  the  riding-horse  stable,  in  fig.  1,  Plate  I. 

(72.)  Although  potatoes  are  best  kept  in  winter  in  pits,  yet  an  apart- 
ment to  contain  those  in  use  for  any  of  the  stock,  will  be  found  very  con- 
venient in  every  steading.  For  convenience  the  potato^tore  should  be 
near  the  place  of  their  consumption  or  their  preparation  into  food.  In  the 
latter  case,  proximity  to  the  boiling-house  w  convenient.  1.  Accordingly 
one  potato-store  will  be  found  at^ ,  just  at  the  door  of  the  boiling-house  IT, 
in  the  isometrical  view,  fig.  3,  Plate  III.  and  plan  fig.  4,  Plate  IV.  It  is 
30  feet  in  length  and  10  feet  in  width,  and  its  aoor  being  placed  in  the  cen- 
ter, two  kinds  of  potatoes  may  conveniently  be  stored  in  it  at  the  same 
time,  without  the  chance  of  admixture.  The  door  should  be  provided 
with  a  good  lock  and  key.  2.  Another  store  of  potatoes  may  be  placed  in 
the  apartment  f  next  the  cart-shed  V,  18  feet  by  15  feet,  to  supply  them 
to  the  feeding  beasts  in  the  hammels  M,  or  to  the  young  stock  in  the 
courts ;  but  should  this  apartment  not  be  required  for  this,  it  can  be  used 
for  any  other  purpose. 

(73.)  RaU  and  mice  are  very  destructive  and  dirty  vermin  in  steadings, 
and  particularly  to  grain  in  granaries.  Many  expedients  have  been  tried 
to  destroy  them  in  granaries,  such  as  putting  up  a  smooth  triangular  board 
across  each  comer,  near  the  top  of  the  wall.  The  vermin  come  down  any 
part  of  the  walls  to  the  com  at  th^ir  leisure,  but  when  disturbed  run  to  the 
comers,  up  which  they  easily  ascend,  but  are  prevented  gaining  the  top 
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of  tj^  Willi  by  the  triaQgular  boards,  and  on  falling  down  ekber  on  tbo 
cpm  (^  tb<9  floor,  az€  there  eafiily  destroyed.  But  preyentive  means  in  this 
case  are  much  better  than  destructiye,  inasmuch  as  the  granaries  are 
thereby  always  kept  free  of  them,  and  consequently  always  sweet  and 
dean.  1.  The  great  n^eans  of  prevention  is,  to  depriye  yermin  of  con- 
venient places  to  breed  in  above  ground,  and  this  may  be  accomplished  in 
all  farmsteads  by  building  up  the  tops  of  all  the  walls,  whether  of  parti- 
tions or  gables,  to  the  sarking,  or  the  slates,  or  tiles,  as  the  case  may  be, 
and  beam-filling  the  tops  of  the  side  walls,  between  the  legs  of  the  couples, 
with  stone  and  mortar ;  taking  care  to  keep  the  mortar  from  contact  with  the 
timber.  These  places  form  the  favorite  breedinflr-ground  of  vermin  in 
farmsteads,  but  which  delightful  occupation  will  be  put  a  stop  to  there, 
when  occupied  with  substantial  stone  and  mortar.  The  top  of  every  wall, 
whether  ui  stables,  cow-houses,  hammels,  and  other  houses,  should  be 
trea^d  in  this  manner ;  for,  if  one  place  be  left  them  to  breed  in  the 
young  fry  will  find  access  to  the  com  m  some  way.  The  tops  of  the  walls 
of  old  as  well  as  of  new  farmsteads  can  be  treated  in  this  manner,  either 
from  the  inside,  or,  if  ne<;essary,  by  removing  the  slates  or  tiles  until  the 
alteration  is  effected.  One  precaution  only  is  necessary  to  be  attended  to 
in  making  beam-fillings,  especially  in  new  buildings,  which  is,  to  leave  a 
little  space  under  every  couple  face,  to  allow  room  for  subsidence  or  the 
bending  of  the  couples  after  the  slates  ai*e  put  on.  Were  the  couples, 
when  bare,  pinned  firmly  up  with  stone  and  lime,  the  hard  points  would 
act  as  fulcra,  over  which  the  long  arm  of  the  couple,  while  subsiding,  with 
the  load  of  slates  new  put  on,  would  act  as  a  lever,  and  cause  their  points 
to  rise,  and  thereby  start  the  nails  from  the  wall  plates,  to  the  imminent 
risk  of  pushing  out  the  tops  of  the  walls,  and  sinking  the  top  of  the  roof 
2.  But  oesides  the  tops  of  the  walls,  rats  and  mice  breed  under  ground, 
and  find  access  into  apartments  through  the  floor.  To  prevent  lodgment 
in  those  places  also,  it  will  be  proper  to  lay  the  strongest  flagging  and 
causewaying  upon  a  bed  of  mortar  spread  over  a  body  of  9  inches  of 
small  broken  stones,  around  the  walls  of  every  apartment  on  the  ground- 
floor  where  any  food  for  them  may  chance  to  fall,  such  as  in  the  stables, 
byres,  boiling-house,  calves'-house,  implement-house,  hay -house,  pig-sties, 
and  hen-house.  The  corn-bam  has  already  been  provided  for  against  the 
attacks  of  vermin  ;  but  it  will  not  be  so  easy  to  prevent  their  lodgement  in 
the  floors  of  the  straw-bam  and  hammels,  where  no  causewaying  is  usually 
employed.  The  principal  means  of  prevention  in  those  places  are,  in  the 
first  place,  to  make  the  foundation  of  the  walb  very  deep,  not  less  than 
two  leet,  and  then  fill  up  the  interior  space  between  the  walls  with  a  sub- 
stantial masonry  of  stone  and  lime  mixed  with  broken  glass ;  or  perhaps 
a  thick  body  o£  small  broken  stones  would  be  sufficient,  as  rats  cannot 
barrow  in  them  as  in  earth. 

(74.)  It  is  very  desirable,  in  all  couits  occupied  by  stock,  to  prevent 
the  farther  discharge  of  rain-water  into  them,  than  what  may  happen  to 
fall  upon  them  dii*ectly  from  the  heavens.  1.  For  this  purpose  all  the 
eaves  of  the  roo&  which  surround  such  courts  should  be  provided  with 
ruin^oater  spouts,  to  carry  off  the  superfluous  water,  not  only  from  tbe 
roo&,  but  to  convey  it  away  in  di*ains  into  a  ditch  at  a  distance  from,  and 
not  allow  it  to  overflow  the  roads  around,  the  ftuinstead.  2.  With  a  sinu- 
\%r  object  in  view,  and  with  the  farther  object  of  preserving  the  founda- 
tions of  the  walls  from  damp,  drains  should  be  formed  along  the  bottom 
of  every  wall  not  immediately  surrounding  any  of  tbe  courts.  These 
drains  should  be  dug  3  inches  below  the  foundation-^tdnea  of  tbe  walls,  a 
conduit  formed  in  them  of  tile  and  sole,  or  flat  stones,  and  the  space  above 
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These  broken  stoaes  receive  the  drop  from  the  rooiB,  and  carry  away  tbo 
water ;  and,  shoald  they  become  hardened  above  the  drains,  or  grown  ovet 
with  gnoB,  the  rrasa  may  be  euity  remored,  and  the  Btonea  loosened  by  the 
action  of  a  band-pick.  Rain-wal:er  spouts  should  be  placed  under  the  mml- 
eaves  of  the  building  A  A,  and  on  both  aides  of  the  strawbam  L,  and  ahntf 
the  front-eaves  of  the  stables  O  and  P,  of  the  byre  Q,  cdvaa'  cribs  R,  and 
of  the  hammelsM  andN.  These  lines  of  eares  may  easily  be  traced  intte 
■SAmetrical  view,  fig.  3,  Plate  III.  The  spouts  may  be  made  either  of  wood 
or  cast-iron,  the  lat£er  being  the  more  durable,  and  fastened  to  the  wall  by 
iron  holdfants.  Lead  spouts  ai'e,  I  fear,  too  expensive  for  a  steading,  though 
they  are  by  far  the  best.  The  positions  of  the  rain-water  drains  around 
the  steading  may  be  traced  along  the  dotted  lines,  and  the  courses  the 
ivater  lakes  in  then)  are  marked  by  aiTows,  as  in  the  plan,  fig.  4,  Plate  IV, 
(75.)  But  it  is  as  requisite  to  have  the  means  of  conveying  away  super- 
fluous water  from  the  courts,  as  it  is  to  prevent  its  discharge  iitto  them. 
1.  For  this  purpose,  a  Arai*  should  enter  into  each  of  the  large  courts,  and 
one  across  tbe  middle  of  each  set  of  hammels.  The  ground  of  every  coart 
should  be  so  laid  off  as  to  make  the  lowest  part  of  the  court  at  the  placA 
ivhere  the  drain  commences  or  passes ;  and  such  lowest  point  should  bA 
furnished  with  a  strong  block  oi  hewn  freestone,  into  which  is  sunk  flush 
an  iron  grating,  having  the  bars  only  an  inch  asander,  to  prevent  tbe  pw- 
aage  of  straws  into  the  drain.  Fig.  25  gives 
an  idea  of  such  a  grating,  made  of  malleable  Fi(.m 

iron,  to  bear  rough  usage,  such  as  the  whee 
of  a   cart  passing    over  it ;    tbe  bars  bein^ 

E laced  across,  with  a  curve  dowmward,,  tc 
eep  them  clear  of  obstructions  tbr  the  wa 
ter  to  pass  through  them.  A  writer,  in  speak- 
ing of  such  gratings,  says,  "  they  should  bf 
strong,  and  have  the  ribs  welt  bent  ttpward 
as  in  that  form  they  are  not  so  liable  to  bt 
choked  up."*  This  remark  is  quite  true  it 
regard  to  the  form  natings  should  have  it 

the  sewera  of  towns,  for  with  the  ribs  bent  dbjin  aaiTiiru. 

downward  in  such  a  place,  the  accumulated 

stuff  brought  upon  them  by  the  water  would  soon  prevent  the  water  get 
ting  down  into  the  drains  ;  but  the  case  is  quite  dinerent  in  courts  where 
tbe  straw  covers  tbe  gratings  from  the  first,  and  where  being  loose  over 
the  grating  whose  ribs  are  bent  downward,  it  acts  a»  a  drainer,  but  wore 
the  gratings  bent  upward,  as  recommended,  the  same  straw,  instead  of 
Kcting  as  loose  materials  in  a  drain  through  which  tbe  water  percolates 
easily,  would  press  hard  against  the  ribs,  and  prevent  the  percolation  of 
trater  through  them.  Any  one  may  have  perceived  that  the  straw  of 
dongbille  presses  much  harder  against  a  raised  stone  in  the  ground  be1o# 
it,  t^n  against  a  hollow.  Tbe  positions  of  these  gratings  are  indicated 
in  the  plan,  fig.  4,  Plate  IV.  h^  x  in  the  diffei%nt  courts ;  and  in  fig.  3, 
Plate  II.  they  are  seen  at  the  origin  of  all  the  liquid  manure  drains,  in  the 
form  of  small  dark  squares.  2.  Drains  _/>ott»  the  courts  which' convey 
away  liquid  nuutuTe  as  well  as  superfluous  water,  should  be  of  a  different 
conMruction  from  those  described  for  tbe  purpose  of  carrying  away  rain- 
water. They  should  be  built  with  stone  and  lime  walls,  9  inches  bigK 
and  6  inches  asunder,  flagged  smoothly  in  tbe  bottom,  and  covered  with 
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nngle  stones.     Fig.  36  BhowB  the  form  of  this  sort  of  drain,  and  raffi- 
ciflntly  explains   its  structure.      As  liquid 
manure  is  sluggish  in  its  motion,  the  drains  ne.A 

conveying  it  require  a  much  greater  fall  in  ^ 
their  course  than  rain-water  drains.  They  ^ 
should  also  run  in  direct  lines,  and  have  as  a 
few  turnings  as  possible  in  their  paaaage  to  4 
the  retervoir  or  tanlc,  which  should  be  situate  ^ 
in  the  lowest  part  of  the  ground,  not  far  1 
irom  the  steading,  and  at  some  convenient  s 
place  in  which  composts  may  be  formeil.  1 
One  advantage  of  these  drains  being  made 

straight  is,  that,  should   any  of  them   choke  liquid  hakure  dbain. 

up  at  any  time  by  any  obstruction,  a  large 

quantity  of  water  might  be  poured  down  with  effect  through  them,  to  clear 
the  obstrtiction  away,  as  none  of  them  are  very  long.  These  drains  may 
ho  seen  in  the  plan,  fig.  4,  Plate  IV.  to  run  from  x  in  their  respect- 
ive courts  in  straight  lines  to  the  tank  k'.  It  would  be  possible  to  have  a 
tank  in  each  set  of  hammels  and  courts,  to  let  the  liquid  manure  run  di- 
rectly into  them  ;  but  the  multiplicity  of  tanks  which  such  an  arrange- 
ment would  occasion,  would  be  attended  with  much  expense  at  first,  and 
much  inconvenience  at  all  times  thereafter  in  being  so  far  removed  &om 
the  composts.  Were  the  practice  adopted  of  taking  the  liquid  manure  t<> 
the  field  at  once,  and  pouring  it  on  the  ground,  as  is  done  by  the  Flemish 
formers,  then  a  tank  in  every  court  would  be  convenient 

(76.)  The  liquid  manure  tank  should  be  built  of  stone  or  brick  and  Hnie. 
Its  fonn  may  be  either  round,  rectangular,  or  irregular;  and  it  may  be 
arched,  covered  with  wood,  left  open,  or  placed  under  a  slated  or  thatched 
roof — the  arch  forming  the  most  complete  roof.  In  which  case  the  rectan- 
^lar  form  should  be  chosen.  1  have  found  a  tank  of  an  area  of  only  100 
iquare  feet,  and  a  depth  of  6  feet  below  the  bottoms  of  the  drains,  contain 
a  large  proportion  of  the  whole  liquid  manure  collected  during  the  winter, 
from  courts  and  hammels  well  littered  with  straw,  in  a  steading  for  300 
acres,  where  rain-water  spouts  were  used.  The  position  of  the  tank  may 
be  seen  in  the  plan,  fig.  4,  Plate  IV.  at  k'.  It  is  rectangular,  34  feet  in 
length  and  8  feet  in  width,  and  might  be  roofed  with  an  arch.  The  tank 
X,  in  the  isometrical  view,  fig.  3,  Plate  HI.  is  made  circular,  to  show  the 
various  forms  in  which  tanks  may  be  made.  A  eatt-iro*  pump  should  be 
affixed  to  one  end  of  the  tank,  the  spout  of  which  should  be  as  elevated  as 
to  allow  the  liquid  to  run  into  the  bung-hole  of  a  large  barrel  placed  on  the 
framing  of  a  cart. 

(77.)  Gatn  should  be  placed  on  every  inclosed  area  about  the  steading. 
Those  courts  which  require  the  service  of  carts  should  have  gateways  of 
not  less  width  than  9  feet ;  the  others  proportionally  less.  1.  The  more 
common  form  of  gate  is  that  of  the  five-barred,  and  which,  when  made 
strong  enough,  is  a  very  convenient  form.  It  is  usually  hung  by  a  heel- 
crook  and  band.  I  am  not  fond  of  gates  being  made  to  shut  of  themselves, 
particularly  ot  a  steading ;  for,  whatever  ease  of  mind  that  property  may 
give  to  those  whose  business  it  is  to  look  after  the  inclosure  of  the  courts, 
It  may  too  often  cause  neglect  of  fastening  the  gate  afler  it  is  shut;  and, 
unless  gates  are  constantly  fantened  where  live-stock  are  confined,  they  may 
nearly  as  well  be  left  altogether  open.  The  force  of  the  contrivance  of 
gates  to  shut  of  themselves  has  often  the  effect  of  knocking  them  to  pieces 
against  the  withhol ding-posts.  2.  Sometimes  large  boarded  doors  are  used 
Bs  gates  in  courts,  and  especially  in  a  wall  comifion  to  two  courts.     They 
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are,  at  best,  clumsy  looking  things,  and  are  apt  to  destroy  themselves  by 
their  own  intrinsic  weight.  3.  Sometimes  the  gate  is  made  to  move  up 
like  the  sash  of  a  window,  by  the  action  of  cords  and  weights  running  over 
pulleys  on  high  posts — the  gate  being  lifted  so  high  as  to  admit  loaded 
carts  under  it.  This  may  be  an  eligible  mode  of  working  a  gate  betwixt 
two  courts  in  the  peculiar  position  in  which  the  dung  accumulating  on  both 
sides  prevents  its  ordinary  action,  but  in  other  respects  it  is  of  too  compli- 
cated and  expensive  a  construction  to  be  frequently  adopted.  I  shall  have 
occasion  afterward  to  speak  at  large  on  the  proper  construction  of  gates. 

(78.)  I  wish  to  suggest  some  slight  modifications  of  this  plan  of  a  stead- 
ing, as  they  may  more  opportunely  suit  the  \'iews  of  some  farmers  than 
the  particular  arrangements  which  have  been  just  described.  1.  I  have 
already  suggested  that,  if  the  large  courts  I  and  &.  are  to  be  dispensed  with 
and  hammels  adopted  in  their  stead,  the  hammels  M  could  be  produced 
toward  the  left  as  far  as  the  causeway  ef^  on  the  right  hand  of  the  straw- 
bam  L ;  and  so  could  the  hammels  N  be  produced  toward  the  right  as  far 
as  the  south  gate  of  the  court  I.  By  this  arrangement  the  cart-shed  V ,  and 
store-houses  g  and  y^,  would  be  dispensed  with,  and  the  cattle-sheds  D  D 
converted  into  cart-sheds  and  a  potato-store.  2.  The  piggeries  a,  ft,  and  c, 
could  then  be  erected  in  the  miadle  of  the  court  at  K,  and  the  hen-housea 
in  the  middle  of  the  court  I,  respectively,  of  even  larger  dimensions  than 
I  have  given  them  in  the  places  they  occupy.  3.  If  desii-ed,  the  work- 
horse stable  O  might  be  separated  from  the  principal  range  A  by  a  cart- 
Eassage,  as  is  the  case  with  the  byre-range  Q,  oy  which  alteration  the  hay- 
ouse  and  stable  would  have  doors  opposite,  and  the  present  north  door 
of  the  hay-house  dispensed  with.  It  would  be  no  inconvenience  to  the 
plowmen  to  carry  the  hay  and  com  to  the  horses  across  the  passage.  4.  If 
the  stable  were  disjoined,  the  right-hand  granary  may  have  a  window  in 
the  east  gable,  unifonn  with  that  in  the  west  over  the  implement-house  G. 
5.  It  may  be  objected  to  the  boiling-house  U  being  too  tar  removed  from 
the  work-horse  stable  O.  As  there  is  as  little  inherent  affinity  betwixt  a 
boiling-house  and  byre  a6  betwixt  one  and  a  stable,  the  boiling-house  might 
be  removed  nearer  to  the  stable,  say  to  the  site  of  the  riding-horse  stable 
P,  and  the  coach-house  Z  could  then  be  converted  into  a  potato-store,  with 
a  common  door.  6.  The  gig-house  and  riding-horse  stable  could  be  built 
anywhere  in  a  separate  range,  or  in  conjunction  with  the  smithy  and  car- 
penter's shop,  should  these  latter  apartments  be  desired  at  the  steading.— 
7.  The  servants'  cow-byre  Y  could  be  shifted  to  the  other  end  of  the  ham 
mel  range  N,  to  allow  the  hammels  to  be  nearest  the  straw-bam.  8,  Any 
or  all  of  these  modifications  may  be  adopted,  and  yet  the  principle  on  which 
the  steading  is  constructed  would  not  be  at  all  affected.  Let  any  or  all  of 
them  be  adopted  by  those  who  consider  them  improvements  of  the  plan 
represented  on  Plate  IV. 

(79.)  As  I  have  mentioned  both  a  smith/  and  carpenter's  shop  in  connec- 
tion with  the  steading,  it  is  necessary  to  say  a  few  words  regarding  th^m. 
It  is  customary  for  farmers  to  agree  for  the  repairs  of  the  iron  and  wood 
work  of  the  farm  with  a  smith  and  carpenter  respectively  at  a  fixed  sura 
aryear.  When  the  smithy  and  carpenter's  shops  are  near  the  steading,  the 
horses  are  sent  to  the  smithy,  and  every  sort  of  work  is  performed  in  the 
mechanic's  own  premises ;  but  when  they  are  situate  at  such  a  distance  as 
to  Impose  considerable  labor  on  horses  and  men  going  to  and  from  them, 
then  the  farmer  erects  a  smithy  at  the  steading  for  his  own  use,  fitting  it  up 
with  a  forge,  bellows,  anvil,  and  work-bench.  Such  a  smithy,  to  contain  a 
pair  of  draught-horses  when  shoeing,  would  require  to  be  24  feet  in  lensth 
and  15  feet  in  width,  with  a  wide  door  in  the  center,  7^  feet  high,  ana  a 
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glazed  vidndow  on  each  side  of  it.  As  the  time  of  a  pair  of  horses  is  mors 
valuable  than  that  of  a  man,  a  smithy  is  often  erected  at  the  steading,  wliila 
the  caipenter's  shop  is  at  a  distance. 

(80.)  All  the  roads  around  the  steading  should  be  properly  made  of  a 
thick  bed,  of  not  less  than  9  inches,  of  small  broken  whmstone  metal,  care- 
fully kept  dry,  with  proper  outlets  for  wa^er  at  the  lowest  points  of  the 
metal  bed,  and  the  metal  occasionally  raked  and  rolled  on  the  surface  undl 
it  becomes  solid. 

(81.)  The  best  way  of  building  such  a  steading  as  I  have  just  described 
10,  not  to  contract  Jar  it  in  a  slump  mm  ;  because,  whatever  alterations  are 
made  during  the  progress  of  the  work,  the  contractor  may  take  advantage 
of  the  circumstance,  and  charge  whatever  he  chooses  for  the  extra  work 
executed,  without  your  having  a  check  upon  his  charges.  Nor,  for  the 
same  reasons,  should  the  mason,  carpenter,  or  slater  work  be  contracted 
for  sepai'ately  in  the  slump.  The  prices  per  rood  or  per  yard,  and  the 
quantities  of  each  kind  of  work,  should  be  settled  beforehand  between  the  em- 
ployer and  contractor.  The  advantage  of  this  arrangement  is,  that  the 
work  is  finished  according  to  the  views  and  tastes  of  the  individual  for 
whose  use  the  farmstead  has  been  built — ^lie  having  had  the  power  of  adopt- 
ing such  slight  modifications  of  the  plan,  during  die  progress  of  the  work, 
as  experience  or  reflection  may  have  suggested.  The  contractor  is  paid 
according  to  the  measurement  of  the  work  he  thus  executes.  A  licensed 
surveyor,  mutually  chosen  by  both  parties,  then  measures  the  work,  and 
calculates  its  scvei'al  parts  according  to  the  prices  stipulated  for  betwixt 
the  contractor  and  his  employer,  and  draws  up  a  report  of  the  value  of  each 
kind  of  work,  the  total  sum  of  which  constitutes  the  cost  of  the  farmstead. 
Installments  of  payment  are,  of  course,  made  to  the  contractor  at  periods 
previously  agreed  upon.  This  plan  may  give  you  no  cheaper  a  steading 
than  the  usual  one  of  contracting  by  a  slump  sum,  but  cheapness  is  not  the 
principal  object  which  you  should  have  in  view  in  building  a  steading. — 
Your  chief  object  should  be  the  convenience  of  your  work-people,  and  the 
comfort  of  your  live-stock.  This  plan  enables  you  to  erect  a  steading  in 
accordance  with  your  own  views  in  every  respect ;  and  you  can  better 
judge,  in  the  progress  of  the  work,  of  the  fitness  of  the  plan  for  the  accom- 
modation required,  than  by  any  study  of  the  plans  on  paper — which,  upon 
the  whole,  may  appear  well  enough  adapted  to  the  puiposes  intended,  but 
may,  neveitheless,  overlook  many  essential  particulars  of  accommodation 
and  comfort. 

(82.)  What  I  mean  by  essential  particulars  of  accommodation  and  com- 
fort in  a  steading  are  such  as  these  :  In  giving  a  foot  or  two  more  length 
to  a  stable  or  byre,  by  which  each  animal  may  have  two  or  three  inches 
more  room  laterally,  more  ease  would  be  given  to  it,  and  which  is  a  great 
comfort  to  working  stoek  :  A  window,  instead  of  looking  to  the  cold  north, 
may  be  made  with  as  much  ease  to  look  to  the  warm  south :  A  sky-light 
in  the  roof,  to  afford  a  sufficient  light  to  a  place  that  would  otherwise  be 
dark :  An  additional  drain  to  remove  moisture  or  effluvia,  which,  if  left  un- 
disturbed, may  give  considerable  annoyance  :  A  door  opening  one  way 
instead  of  the  other,  may  direct  a  draught  of  air  to  a  quarter  where  it  can 
do  no  harm :  These  little  conveniences  incur  no  more  cost  than  the  incon- 
gruities of  airangement  which  are  often  found  in  their  stead,  and  though 
Uiey  may  seem  to  many  people  as  trifles  unworthy  of  notice,  confer,  nev- 
ertheless, much  additional  comfort  on  the  animals  inhabiting  the  apart- 
ments in  which  they  should  be  made.  A  door  made  of  a  whole  piece,, 
or  divided  into  leaves,  may  make  a  chamber  either  gloomy  or  cheerful ; 
and  the  leaves  of  a  door  form^  either  vertloally  or  horizontally,  when 
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left  open,  raay  either  give  security  to  an  apartment,  or  leave  it  at  liberty 
to  the  intrusion  of  every  passer  by.  There  ai*e  numerous  such  small  conr 
vcniences  to  be  attended  to  in  the  construction  of  a  steading  before  it  can 
be  rendered  truly  commodious  and  conifortahle. 

(83.)  Before  the  prices  of  work  to  be  executed  can  be  iixed  on  be- 
tween the  employer  and  contractor,  minute  specifications  of  every  species 
of  work  should  be  drawn  up  by  a  person  competent  for  the  task.  A  vague 
specification,  couched  in  general  terms,  will  not  answer ;  for  when  work 
comes  to  be  executed  unaer  it,  too  much  liberty  is  given  to  all  parties  to 
interpret  the  terms  according  to  the  interest  of  each.  Hence  arise  dis- 
putes, which  may  not  be  easily  settled  even  on  reference  to  the  person 
who  drew  up  the  specifications,  as  he  possibly  may  by  that  time  have  ei- 
ther forgotten  his  own  ideas  of  the  matter,  or,  in  adducing  his  original  in- 
tentions under  the  particular  circumstances,  may  possibly  give  offence  to 
one  party,  and  injure  the  other  ;•  and  thus  his  candor  may  rather  widen 
than  repair  the  breach.  Whatever  are  the  ideas  of  him  who  di-aws  up 
the  specification,  it  is  much  better  to  have  them  all  embodied  in  the  spe- 
cifications, than  to  have  to  explain  them  afterward. 

(84.)  The  principle  of  measuring  the  whole  work  after  it  has  been  exe- 
cuted, is  another  consideration  which  it  is  essential  you  should  bear  iu 
mind.  It  is  too  much  the  practice  to  tolerate  a  very  loose  mode  of  meas- 
uring work ;  such  as  measuring  voids,  as  the  openings  of  doors  and  win- 
dows are  termed,  that  is,  on  measuring  a  wall,  to  include  all  the  openings 
in  the  rubble-work,  and  aftei'ward  to  measure  the  lintels  and  ribets  and 
comers.  In  like  manner,  chimney-tops  are  measured  edl  round  as  nibble, 
and  then  the  comers  are  measured  also  as  hewn  work.  Now  the  fair  plan 
obviously  is  to  measure  every  sort  of  work  as  it  stands  by  itself;  where 
there  is  rubble  let  it  be  measured  for  rubble,  and  where  there  is  hewn 
work  let  it  be  measured  for  as  such.  You  will  thus  pay  for  what  work  is 
actually  done  for  you,  and  no  more ;  and  more  you  snould  not  pay  for,  let 
die  price  of  the  work  be  what  it  may.  This  understanding  regarding  the 
principle  of  measurement  should  be  embodied  in  the  specificatirins. 

(85.)  To  Bee  if  the  principle  I  have  endeavored  to  enforce  in  the  arrangement  of  the 
cmnponeut  parte  of  a  steading  for  tho  mixed  husbandry  be  applicabU^  to  steadings  for  other 
modes  of  faaJsbaiylry,  you  have  only  to  apply  it  to  the  con^tnicUon  of  steadings  usually  found 
ID  the  country. 

(86.)  In  p€utaral  fiurms,  the  accommodation  for  stock  iu  the  steading  is  geneniUy  quite 
inadequate  to  give  shelter,  in  a  severe  winter  and  spring,  to  tho  numbers  of  animals  itMred 
on  them.  For  want  of  adequate  accommod;ition,  nuuiy  of  both  the  younger  and  older  stoclc 
mfler  km  of  condition — a  contingency  much  to  be  deprecate<l  by  the  storc-farmer,  as  the 
occiirreDoe  never  fiuls  to  render  the  stock  liable  to  be  attacked  by  some  &tal  disease  at  a  fu- 
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tore  periods     In  the  steadings  of  such  fiurms,  the  numerous  cattle,  or  still  more  numerous 
slieep.  as  ihe  stock  may  happen  to  be,  should  have  shelter.    The  cattle  ahoald  be  housed  in 
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sheds  or  hammels  in  stormy  weather,  supphed  with  straw  for  litter  and  pnn'ender^  or,  what 
\a  still  better,  stipportcd  on  hay  or  turnips.  For  this  purpose  their  sheds  should  be  qnito 
contiguous  to  the  straw-bam.  Sheep  should  either  be  nut  in  large  courts  bediled  with  straw, 
and  supplied  with  hay  or  turnips,  or  s«)  supplied  in  a  sheltered  s|x)t,  not  far  distant  from  the 
steading.  The  particular  form  of  Bte<iding  suitable  to  tliis  species  of  fium  seems  to  be  that 
which  embraces  three  sides  of  a  double  rectangle,  having  the  fourth  side  open  to  the  aouth* 
ettch  rectaugle  enclosing  a  large  court,  divide«l  into  two  or  more  parts,  on  each  side  of  the 
straw-bam,  which  should  form  a  side  common  to  both  recLingles.  This  form  answen  to  the 
modification  pointed  out  at  3,  in  pai-»giii])h  (8.)  p.  92,  and  it  is  shown  in  fig.  27,  where  a  u 
the  straw-bam,  with  but  tlio  courts  pluced  on  each  side  of  it. 

(87.)  In  the  steadings  of  ear$e  forms,  comfortable  accom* 
mo<lation  for  stock  is  ra>ide  a  matter  of  secondary'  import. 
In  them  it  is  not  nnusiiHl  to  see  the  cattle-courts  faciug  the 
north.  As  there  U,  however,  great  abundance  of  stniw  on 
such  fonns,  the  stock  seem  to  be  warm  enough  lodged  at 
night.  Where  so  much  straw  is  required  to  be  made  into 
niunure,  the  courts  and  stables  should  be  placed  quite  con- 
tiguous to  the  straw-bam.  The  form  of  steading  most  suitur 
ble  to  this  khid  of  farm  seems  to  be  that  of  three  ftides  of  a 
rectangle,  embracing  a  large  court,  divided  into  two  or  three 
ports,  iacing  the  south,  and  having  the  upper  and  com-bam 
projecting  behind  into  the  strew-yaixl,  as  described  in  modi- 
fication 2,  (8.)  p.  82,  and  shown  in  fig.  28,  where  a  is  the 
Btraw-bam,  near  the  courts,  and  contiguous  to  which  should 
be  the  byres  and  stables. 

(88.)  In  forms  in  the  neighborhood  of  towna,  the  cow- 
hotises.  feeding-byres,  or  hammels,  being  the  only  means  of 
converting  the  straw  into  manure,  which  is  re8er>'ed  for 
home  use  from  the  sale  of  the  greatest  part  to  the  cow- 
feeders  and  stablers  in  towns,  should  be  placed  nearest  the  striw4>ani.     The  Tery  coofinad 
state  in  which  cows  are  usually  kept  in  the  byres  of 
such  farms,  and  especially  in  those  near  the  largest  class 
of  towns,  makes  them  very  dirty,  the  elfecls  of  which 
must  injure  the  tpiality  of  tlie  dairy  pnxluce.     In  con- 
structuig  a  steading  for  a  form  of  tliis  kind,  such  an  in- 
convenience should  be  avoided.     The  most  convenient 
form  of  steading  is  that  of  the  three  sides  of  a  rectangle, 
embracing  within  it  a  set  of  feoding-hammels  focing  the 
south ;  the  threshing-mill  and  straw-bm'n  being  in  the 
north  rauge,  the  w^ork-horse  stalile  in  one  of  the  wings, 
and  the  cow-byre  in  the  other,  from  both  of  which  the 
dung  may  be  wheeled  into  their  respective  contiguous 
dunghills,  as  is  described  in  mfxlification  1,  (8.)  p.  82, 
and  shown  graphically  in  fi^.  29,  where  a  is  the  strnw- 
bam,  ou  both  sides  of  whicn  are  tlio  byres  and  st^ible, 
and  e  are  hammels  inclosed  within  the  rectangle. 

(89.  >  In  dairy  forms  the  cows  behig  the  gi'eatest  means  of  making  manure.  Aeir  byres, 
as  well  as  the  hammels  for  the  young  horses  and  young  quevs.  and  thb  sties  for  tlie  swine, 
should  be  those  most  contiguous  to  the  straw-bam.  It  should  be  the  particular  study  of  the 
daiiy-farmer  to  make  the  byre  roomy  and  comforUible  to  the  cows,  the  thriving  stutc  of  that 
portion  of  his  stock  being  the  source  from  which  his  profits  are  principally  derived.  The 
form  of  steading  recommended  for  forms  in  the  neighborhood  of  towns  seems  well  adapted 
to  this  kind  of  nirmin^,  in  which  the  hammels  could  be  occupied  by  the  young  horses  and 
young  queys,  and  beside  which  the  pig-sties  could  also  be  placetl,  such  as  are  shown  in  fig. 
29,  where  c  are  the  hammels,  and  e  the  hog-sties,  but  which  may  be  placed  elsewhere  if  de- 
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(90.)  It  may  prove  of  service  to  inquire  whether  tliis  principle  of  constructing  ateadinos 
for  every  sort  ot  form  is  inculcated  by  tlie  mcKst  recent  or  authoritative  writers  on  Agriciu- 
ture.  1.  In  the  coUoctionof  designs  of  form-buildings,  in  the  Prize  Essays*  of  the  Highland 
and  Agricultural  Society  of  Scotlimd,  tlie  absolute  necessitv  for  the  contiguity  of  cnttle-sheds, 
hammels,  and  stables  to  the  straw-bam,  is  a  matter  not  suflUciently  attended  to.  AVhen  ham- 
mels are  placed  in  front  of  the  principal  buildings,  as  in  No.  1  of  the  designs,  doora  are  re- 
3uired  in  the  back  of  the  hammels  for  taking  in  the  sti'aw.  These  doors  not  only  incur  ad> 
itional  cost  in  the  making,  but,  being  placed  in  the  shed,  induce  the  animals  to  escape 
through  them,  and,  when  open,  occasion  an  uncomfortable  draught  of  air.  The  openinga, 
too,  betwixt  the  sheds  and  courts  of  the  hammels  being  placed  in  the  center,  cold  easilj  cn> 
culates  through  the  sheds.    And  the  separation  of  the  cfit  ves^-house  from  the  cow-byre  as  in 
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design  No.  2,  must  be  very  inconvement  in  rearing  calves.    2.  In  "  British  Husbandry/' 
the  principle  of  constmcting  a  steading  is  thus  laid  down :    "  The  position  of  a  threshing-miO 
shoiud  decide  that  of  almost  every  other  office ;  for  it  cnts,  or  ought  to  cut,  the  hay  into  chaff, 
tt^edier  with  mach  of  the  straw ;  and  the  house  that  immediately  receives  this  chaff  ought 
tn  be  so  placed  as  to  admit  of  a  convenient  delivery  to  the  stalls  and  stables.    Thus  the  straw- 
bam,  chkBT-house,  ox-atalls,  and  horae-stnbles,  with  the  hay-stacks  and  the  sheep-yard  (if  there 
be  any),  should  be  dependent  on  the  position  of  the  threshing  mill,  as  they  will  be  attended 
widi  waste  and  expense  of  labor."*     If  the  chafi^uttiug  machine  is  to  be  employed  for  pre- 
paring much  uf  die  straw  for  the  use  of  the  stock,  it  should  be  placed  in  the  »lrav>-bamt  oth- 
erwise the  straw  must  be  can  'ed  to  it,  which  would  entail  a  considerable  deal  of  labor.    It 
is  thus  the  position  of  neither  the  chaff-cutting  or  thresliiug-machine  ^t  should  determine 
the  site  of  the  rest  of  the  steading.     The  threshing-machine  camiot  conveniently  be  placed 
near  the  centre  of  a  steading,  because  it  would  then  be  necessarily  removed  to  a  dmtance 
from  the  stack-yard,  and  the  carriage  of  the  sheaves  from  which  woidd  also  entail  considerip 
ble  labor.     In  the  examples  of  existing  steadings  given  in  this  recent  vrark  fiiom  pages  85  to 
109,  being  chiefly  the  plans  of  steadings  on  the  properties  of  the  Duke  of  SuthGrlan<£  the  po- 
sitaoa  of  the  straw-bam  seems  in  them  to  be  oousideied  a  matter  of  secondary  importance.— 
In  the  phins  in  pa^es  85,  86,  100,  103,  107,  108,  and  109,  the  straw-bam  is  surely  placed  at 
an  inconvenient  distance  from  the  apartments  occupied  by  the  live-stock,  and  the  carriage  of 
Btraw  fiom  it  to  them  must  '*  be  attended  with  waste  and  expense  of  labor."     3.  Professor 
Low  inculcates  the  principle  more  correctly  where  he  says,  "  Bams,  being  the  part  whence 
the  straw  for  fi>dder  and  htter  is  carried  to  the  stables,  feeding-houses,  and  sheds,  they  should 
be  placed  so  as  to  afford  the  readiest  access  to  these  different  buildings.     It  is  common  to 
place  them  as  near  the  centre  of  the  range  as  the  general  arrangement  of  the  other  buildmgs 
will  allow."!     This  is  quite  correct  in  principle ;  but,  in  referring  to  the  figure,  it  is  said 
that,  "  In  the  design  of  the  figure,  in  which  are  represented  the  bams,  this  principle  of  ar* 
rangement  is  observed ;"  yet,  on  inspecting  the  figure  at  p.  624,  it  will  be  obiwrved  that  the 
feedung-hanunels  are  placed  at  a  greater  distance  from  the  straw-bam  than  even  the  pig-sties 
and  poultry-yards.    It  does  not  appear  that  the  yard  behind  the  sties  is  intended  to  be  occu- 
pied by  anything  but  manure ;  so,  if  the  hommeis  had  occupied  the  more  eligible  site  of  the 
hogsdes,  they  would  not  have  interposed  betwixt  the  sun-light  and  any  stock.     It  may  also 
be  observed  that  the  cow-houses,  which  require  less  straw  thim  feeding  stock,  are  placed 
nearer  the  straw-bam  than  the  hammels  on  the  right    4.  Mr.  Loudon,  in  treating  of  the 
**  fundamental  principles  for  the  construction  of  the  various  parts  which  compose  a  fitrmery," 
recommends  the  houses  for  the  various  kinds  of  stock  to  bo  consti'uctcd  accorduig  to  the  size 
and  shape  of  the  animals  to  be  accommodated ;  and,  cu$uming  the  horse,  the  ox  and  the 
sheep  to  be  of  the  form  of  a  wedge,  he  draws  these  two  conclusions :  *'  First,  that  the  most 
eooDomical  mode  of  lodging  the  first  two  of  these  quadrupeds  must  be  in  houses  the  walls  of 
which  form  concentric  circles,  or  segments  of  circles  parallel  to  eac^h  other ;  .  .  .  .  and,  sec- 
ondly, that  in  all  open  3rards  where  quadrupeds  are  aUowed  to  run  loose,  and  eat  from  racks 
and  mangers,  ....  when  the  rack  or  manger  is  to  be  in  a  straight  line,  the  breadth  of  the 
broad  end  of  tlie  wedge  must  be  allowed  for  each  animal ;  and,  when  it  is  to  be  curved,  the 
radios  of  the  curve  must  be  determined  by  the  breadth  of  the  smaller  end  of  the  wedge. — 
From  this  thdoiy  it  may  also  be  deduced  that  there  must  be  one  magnitude,  as  well  as  one 
form,  more  economical  than  any  other,  for  lodging  each  of  these  auimals ;  and  that  this  mag- 
nitado  must  be  dtat  circumference  of  a  circle  wnich  the  narrow  ends  of  the  wedges  com- 
plet^y  fill  np,  and  no  more."t    And  figures  are  given  of  both  curved  and  straight  mangers 
and  racks,  to  illustrate  these  principles.    Now,  independent  of  the  acknowledged  inconveni 
enoe  of  accommodating  any  circular  or  curved  form  of  apartment  or  building  in  a  steading, 
as  is  amversally  felt  in  regard  to  the  usually  circular  form  of  the  horse-course  of  a  threshing 
mill,  the  very  data  on  which  this  theory  is  founded  are  incorrect ;  for,  although  it  is  true  that 
many  horses  and  oxen  are  of  the  form  of  a  wedge,  yet  the  higher  bred  and  better  stock,  to 
'which  all  improving  breeders  are  desirous  of  assimilating  their  own,  are  not  wedge-shaped. 
The  Clydesdale  draught-horse,  the  short-horn  ox,  and  the  Leicester  sheep,  the  nearer  they 
attain  perfect  symmetry  of  form,  the  nearer  they  approach  the  form  of  a  parallelopipedon, 
instead  of  a  wedge,  in  the  carcass.    This  theory  is,  therefore,  not  universmly  applicable.-^ 
Indeed,  Mr.  Loudon  afterward  says  (p.  375)  that  "  these  principles  for  the  curvilinear  ar- 
rangement of  stalls,  racks,  and  troughs,  we  do  not  hry  down  as  of  very  great  imnortance,  but 
rather  with  a  view  to  induce  the  young  architect  to  inquire  into  the  reasons  of  things,  and  to 
endeavor  in  everything  to  take  principles  into  consideration  ratlier  than  precedents."    The 
object  is  laudable,  but  its  aim  will  scarcely  be  attained  by  the  young  arcliitect  having  his  at- 
tention directed  to  questionable  data.    He  is  at  all  times  much  more  disposed  to  follow  his 
own  crude  fencies,  in  the  construction  of  steadings,  than  to  improve  on  precedents  suggested 
fay  the  fermer's  experience. 

(91.)  It  may  be  mteresting  to  inquire  why  the  quadrangular  form  of  steading  was  so  much 
in  vogue  some  years  ago.    It  was,  donbtiess,  adopted  on  account  of  its  compactness  of  form^ 

*  British  HiulMuidry.  vol.  L  p.  97.  t  Low*!  Elements  of  Practical  Agricnltore,  2d  edition,  p.  (BX 

X  Loodoa's  Bncjclopasdia  of  AnsUtsetore,  p.  373. 
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admitting  it  to  be  erected  at  a  coiuddenible  mvmg  of  expense,  at  a  time— darhig  that  of  ihm 
war — when  biiildinj?-materiali  of  every  kitid,  and  wages  of  every  deflcriptxm  of  nrTimmn^  were 
vary  high.  I  do  not  believe  that  the  vuliie  of  all  the  grooud  on  which  the  largest  steading 
could  Btaiid  fiirmed  auy  inducement  ibr  the  adoption  of  the  compact  form  of  the  quadrm^^ 
bat  raihcr  from  the  wish  of  the  landlord  to  afford  no  more  than  bare  acoommodatioii  to  the 
tenant's  stocking.  An  economical  plan,  fumiahed  by  an  anchitect,  woold  tfaos  weigh  more 
strongly  with  him  than  a  mere  regard  for  the  comfort  of  his  tenant's  livestock,  whose  special 
care  he  would  consider  more  a  tenant*s  than  a  landlord's  business.  It  is  not  so  eosy  to  oiv 
oonnt  for  the  tenant's  acquiescence  in  such  a  form  of  steading ;  for,  although  it  must  be 
owned  that,  at  that  period,  very  imperfect  notions  were  entertained  of  what  were  requisite 
for  the  comfortable  accommodation  of  animals,  yet  the  tenant's  own  interest  being  so  palp^ 
bly  involved  in  the  welikre  of  his  stock,  might  have  taught  him  to  desire  a  more  comfortable 
form  of  steading.  Thus  an  imperfect  state  of  things  originated  in  the  parsimony  of  landlarda, 
and  was  promoted  by  the  licodlesdness  of  tenants.  The  consequences  were  that  cattle  were 
confined  m  ooiuis  inclosed  aU  aiTinud  with  high  buildings,  eating  dirty  turnips  off  the  dun^ 
hill,  and  wading  or  standiug  mid-leg  deep  in  dtmg  and  water ;  and  frequently  so  crowdecl 
together,  and  stinted  of  food,  that  the  mr>st  tmid  among  them  were  daily  deprived  of  their 
due  proportion  of  both  food  and  shelter.  Is  it  auy  matter  of  wonder  that  cattle  at  that  time 
were  unequally  and  imperfecdy  fed  *  In  the  steadings  of  the  smaller  tenants,  niatteis  were, 
if  possible,  still  worse.  The  state  of  the  cattle  in  them  was  pitiable  in  the  extreme,  whether 
in  the  courts,  or  while  "  cabined,  cribbed,  and  confined  "  in  the  byres.  Though  those  in  the 
latter  were,  no  doubt,  under  the  constant  shelter  of  a  roof,  they  were  not  much  better  off  aa 
to  cleanliness  and  food ;  and  much  worse  off  for  want  of  fiiesh  air,  and  in  a  state  of  bodj  con- 
stantly covered  with  perspiration.  But  these  unmerited  hardships,  which  the  cattie  had  to 
endure  every  wiuter,  have  been  eidinr  entirely  removed  or  much  ameliorated,  wiiliin  these 
few  years,  by  the  adoption  of  conveniences  in  the  construction  of  steodings  on  tfie  port  of 
landlords,  and  superior  mauagt^ment,  acquired  by  experience,  on  the  part  of  tenants.— 
Troughs  are  now  emcted  along  the  walk  of  courts,  at  convenient  places,  km*  holding  turmpo, 
now  given  clean  to  the  cattle.  Rain-water  spouts  are  now  put  aloug  the  eares  of  the  houses 
surrounding  die  courts.  Drains  are  now  formed  to  carry  off  the  superfluous  moisture  finm 
the  courts.  The  courts  themselves  are  opened  up  to  the  meridian  sun,  and  really  mode 
comfortable  for  cattle.  And  hammels  are  now  built  for  cattle  in  steadings  where  they  were 
before  unknown.  Still,  notwithstanding  the  decided  impnivemeut  which  has  undoubtedly 
taken  place  in  the  construction  of  steadings,  thera  are  yet  maiiv  old  steadings  which  have  not 
been  amended,  and  too  many  modem  cues  erected  in  which  all  the  hupruvements  ^lat  mi^ 
have  been  have  not  been  intruduoed.  Should  it  be  your  fiite  to  tske  a  form  on  which  an  old 
steading  of  the  quadraiigulnr  form  is  standing,  or  a  new  one  is  prnposi-d  to  be  built,  in  repoii^ 
ing  the  one,  and  constructing  the  other,  be  sive  never  to  lose  si^ht  of  the  leading  principlet 
of  construction  inculcated  above,  and  insist  on  their  beiu^  put  inu)  practice.  A  httie  pertoia- 
city  on  your  part  on  this  point  will,  most  probably,  obtam  for  you  all  your  wishes,  and  their 
attsimnent  to  the  full  will  vindicate  you  in  (^eiing  a  higher  nmt  for  tKe  (arm,  witboiit  incor* 
rim;  risk  of  loss. 

(92.^  It  is  now  time  to  enter  minutely  into  the  tpeeijieafion*  upon  which  every  kind  of 
work  m  the  construction  of  a  substantial  steading  should  be  executed,  and  those  below  will 
be  found  applicable  to  every  size  and  plan  of  steading.  As  they  accord  with  my  own  exp^ 
rience  and  oDservation  in  these  matters,  and  boih  have  been  considerable,  I  offer  them  with 
the  greater  degree  of  confidence  for  your  guidance.  They  embrace  the  particolan  of  masnK 
work,  carpenter-work,  slater-work,  plumber-woik,  smith-work,  and  painter  and  glazier* 
work ;  but  ihey  am  not  drawn  up  in  the  formal  way  that  specifications  are  usually  done,  fiie 
various  subjects  as  they  are  specified  being  illuMtnited  by  examples  and  the  elucidatioo  of 
principles. 

(93  )  Of  the  specifications  of  ma*tm-^ork,  the  first  thing  to  be  done  is  the  diggimg  of  tkg 
faundalions  of  Ike  vails.  When  the  site  of  the  steading  is  not  obliged  to  be  chosen  on  a 
rock,  the  depth  of  the  foundations  of  all  the  outside  walls  should  never  be  less  than  2  feet. 
Judging  by  usual  practice,  this  may  he  considered  an  inoitlinate  depth,  and  as  incurring 
much  expense  in  Duilding  an  umiecessary  quantity  of  foundation  walls,  which  are  immedi- 
ately after  to  be  buried  cnit  of  sight ;  but  this  depth  is  necessaiy  on  account  of  the  draias 
which  should  be  made  around  the  outside  walls,  to  keep  all  the  floors  dry  in  winter,  and  it 
is  scarcely  possible  to  keep  thf.'m  dry  wiih  drains  of  less  depth  than  27  inches,  which  afford 
the  water  a  channel  of  only  3  inches  below  the  bottom  of^the  foundations.  The  gnmnd- 
floor  of  dwelling-houses  may  be  kept  in  a  dry  state  by  elevating  it  a  considerable  fai^drt 
above  the  ground ;  but  such  an  expedient  is  impracticable  in  a  strading  where  moat  of  die 
ttNirtments,  being  occupied  by  live-stuck,  must  be  kept  as  near  as  possible  on  a  level  widi 
toe  ground ;  and  it  is  not  wood-floors  alone  that  must  be  kept  dry,  but  those  of  sheds,  bamst 
and  bjrres,  whether  made  of  composition,  or  causeway,  or  earth.  The  injurioos  effects  of 
damp  in  the  floors  of  stables,  byres,  and  hammels,  on  the  condition  of  the  animals  inhabiting 
them  in  winter,  or  of  banis  on  the  state  of  the  straw,  com,  or  hay  in  them,  are  too  OMUca 
overlooked.  Its  malign  influences  on  the  health  of  animals,  or  in  retarding  their  tiviying, 
not  being  apparent  to  the  senses  at  first  sight,  are  apt  to  be  ascribed  to  constitational  defiics 
(222j 
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ia  ^  ■nimalii  themselves,  instead  of,  perhaps,  to  the  traer  cause  of  the  onwliolesome  state 
of  the  apaitments  which  they  occupy.     The  troth  is,  the  floor  of  every  apirtmeiit  of  the 
■taadiiig,  whether  acoommodatiiig  living  creataies,  or  oontaining  inanimate  uings,  cannot  he 
too  dry ;   and,  to  render  them  as  much  ao  as  is  practicable,  there  seems  no  way  of  attaining 
the  end  so  effectnally  as  to  <h^  the  Jbundations  of  the  walls  deep,  and  to  snrrouud  them  with 
itiD  deeper  drains.   This  position  I  shall  here  entleavor  to  prove  to  you  satisfactonly.   There 
sre  many  substances  u}ion  which  walls  are  usually  founded,  which,  from  their  nature,  woold 
nske  walls  constantly  damp,  were  expedients  not  used  to  counteract  their  natural  baleful 
properties.    Amorphous  rocks,  such  as  granite,  which  are  impervious  to  water ;   whinstoue 
rocKs,  which,  thuugii  freooendy  coutaiuing  minute  fissures,  being  delinquesceut  become  very 
dsmp  in  wet  weather ;  clay,  and  tOly  clay  even  mora  than  the  nncmous,  retains  a  great  deal 
of  water — all  these  substances  form  objectiouable  srouud  upon  which  to  fimud  any  building. 
StiabBed  rocks,  such  as  sandstone,  not  retaining  toe  water  long,  form  diier  substances  for  a 
foundation  than  any  of  the  amorphous  rocks  or  cmys.     Pure  sand  is  not  always  dry,  and  it 
is  apt  to  form,  in  some  situations,  a'.i  insecure  foundation.     Pure  gravel  is  the  dri^t  of  all 
foundations,  but  not  the  most  secure.     From  the  nature  of  these  vaiious  substances,  except- 
ing the  gravel,  it  would  appear  that  no  wall  founded  on  them  can  assuredly  be  kept  diy  at 
all  seasons ;  and  therefore  draiiu  are  necessary  to  render  and  keep  them  dry  at  all  seasons. 
Moreover,  a  foundation  made  in  a  bank  of  even  the  driest  piivel  will  prove  damp,  unless 
the  precaution  of  deep  draining  betwixt  the  foundation  and  the  rise  of  tne  bank  is  resorted 
to.    Bather  than  choose  a  site  for  yonr  steading  which  is  overhung  by  a  bank,  make  a  deejv 
&  foundation  on  more  level  ground,  ind  drain  it  thoroughly,  or  even  build  some  bight  of 
waste  wall,  and  fill  up  a  part  of  the  ground  that  is  low  around  tlie  steading.     I  have  expe- 
rienced the  bed  effects  of  digging' a  founJalion  fi>r  a  steading  in  a  rifting  ground  of  ^ttjlersbly 
dry  materials^and  also  the  good  effects  of  filling  up  low  ground  at  a  part  of  another  steading', 
and  have  found  the  air  in  the  apartments  of  the  latter  at  all  seasons  much  more  agreeable  to 
the  feelings  than  in  the  former.     The  bad  effects  of  the  former  I  endeavored  to  counteract 
by  deep  draining,  though  not  so  effectually  as  in  the  latter  case.     I  am  therefore  warranted 
m  concluding  that  diy  apartments  are  much  more  healthy  for  animals,  and  letter  for  other 
things,  than  are  those  which  foel  cold  and  damp.    A  circliii?,  however,  of  sulmtantial  draiiis 
around  the  steading,  between  it  and  the  bank,  will  render  we  apartments  to  the  feelings,  in 
a  short  time,  in  a  comparatively  comfortable  state. 

f94.)  The  ouUide  walls  should  be  founied  teUk  stones  3  feet  in  len^h,  2  feet  in  breadth, 
and  8  or  9  inches  in  thicknesit,  so  laid,  m  reference  to  the  line  of  foumlation,  as  to  form  a 
jcsTcement  of  6  inches  on  each  sidt;  of  the  wall  aUive  them.  The  low  walls  may  stand  on 
one  courae  of  such  foundation,  while  th*?  hi<rh'!r  walls  slimild  have  two  such  courses. 
*  (95.)  All  the  walls^  both  extermd  and  iu^emtd,  should  be  buiU  of  the  best  nibb/e-^ork^  the 
stones  bein^  squared,  laid  on  their  natural  beds,  closely  set  in  good  lime  mortar,  and  well 
headed  and  packed.     Headers  should  no  through  tho  tliiukiicAS  of  the  oralis  at  not  mora  thau 

5  feet  apart  m  every  tlurd  course.  Th*)  wuUs  should  ouly  be  built  one  course  in  liight  on 
aide,  be%>re  the  other  sid<9  is  brou«rht  un  to  the  ssune  level,  the  fuvt  of  the  courses  to  go 
through  two-thirds  of  the  wall,  besHla^  ttis  hosilera  or  band-Htones. 

(96.)  The  external  walls  should  be  2  feet  in  tJtieknenn,  and  the  internal  division-walls,  as 
■lao  the  Widls  com^Kjuns  the  fronts  and  subdlvisioiis  of  the  courts  and  htunmcls,  1  foot.  Tho 
lo'sr  external  walls  should  be  raised  9  feet,  and  the  high  exteranl  walls  of  thn  ?n'(l:lle  range, 
as  well  as  that  of  the  straw-biim,  15  feet  above  tliM  gn^nnd.  All  tlie  gables  of  tho  external 
vraOa,  and  all  the  internal  divistou  w:tlls,  shmld  ri.to  to  the  pitch  of  their  re4'>fH:tive  roob, 
ami  be  entirely  filled  up  to  the  marking  or  tilcjt.  a:  \\i^  case  may  be.  The  front  and  side 
walla  of  the  laree  courts  and  b:i!U'  liamrn  As,  iuid  die  riub  Uvuiou  walls  of  th  ^  corirtji  of  the 
bixmnels.  should  be  raU^^.l  G  fe'3t,  and  th;?  fiirit  whUi«  of  ^li-*  hunuiels,  as  a'so  th'Me  of  tho 
covn*  and  calves'  WMiJts  mid  pi^^Aties.  5  fi»et  hIkivm  th"  <fioimd.  All  the  wi^ls  which  carry 
mofii  should  be  beam-filhxl  wi»h  nil>ble-w<»rk,  wih  *h'*  n^-»"C;itition  given  in  (7.3.)  p.  118. 

(97.)  The  exlernil  froH*s  of  all  th«  o»i^»'(l.j  w  ilU.  wa  wi4l  as  thwo  of  tlie  font  wiilLt  of  the 
ooorta  and  hamnii^U,  sh'inld  be  f.tcfMl  wirli  hft'nmcr-'hfxned  ru^>%U  in  coursety  not  exceeding 

6  inehea  in  thisknes!*,  with  th?  vortiial  an^l  hvr/.'nitHl  joint-*  nii.-**iJ  or  drawn  in  hollow.  Tho 
tope  of  the  front  and  nub«livi«iiou  wilU  of  thf  couia  hii,1  liiurn"l!«  should  bfl  fiiii*he<l  with  a 
copimg  of  haTnmer-dressed  round-ht^aih-d  stuuu's,  P2  inches  in  diameter,  fir^nly  sot  close  to- 
getlaar  in  good  lime  m'>rtar. 

(98.)  To  test  if  rubble  meisonry  is  w."!!  li'iilt,  step  up'ju  a  leveled  portion  of  any  course, 
and,  oo  setting  the  feet  a  little  asunder,  t**v  by  a  spun-liing  motion  of  the  legs  an  1  feet  whetlier 
any  of  die  stones  ride  u]ion  others.  Wlinre  tho  stones  ride,  they  have  not  been  properly 
badded  ia  m^mar.  To  aacortain  if  there  are  any  hollows,  ponr  out  a  bucketfu'.l  of  water  on 
the  wall,  and  those  places  which  have  not  been  sutfi.:iontly  packed  or  beart.*d  with  small 
atXRiea,  will  immediately  absorb  tha  water. 

(99.)  The  width  of  all  the  doors  shonM  be  3  feot  6  inches,  and  their  bight  7  feet,  with  the 
ezception  of  thoso  of  the  work-horse  stable,  cnm-bim,  straw-bam,  and  saddl  vhnrse  stable, 
wlikjb  should  be  7  feet  6  inuhes.  The  width  of  the  urch^s  of  tlio  cattle-court*  should  be  9 
feet;  that  of  those  of  tiie  hammeb  6  fjet,  aiid  th%t  of  tlio  ports  of  the  cart-sh'id  8  fact,  and 
aU  7  foot  6  inches  in  hight  The  wiith  of  all  the  mniowt  ;«h  >old  be  3  foot,  a  id  their  hight 
(«23j 
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4  feet,  with  the  ezceptkni  of  those  of  the  granaries,  which  shonld  be  4  feet  in  width  and  ) 
feet  in  faifiht.  The  windows  should  have  a  bay  inside  of  6  inches  on  each  side.  Slits  of  1 
foot  3  inches  in  hight  and  3  inches  in  width  in  fix>nt,  with  a  bay  inside  like  the  windows, 
iboald  be  left  in  the  walls  of  the  straw  and  upper  barns  for  the  admission  of  air  to  the  straw 
and  the  com  in  the  straw.  All  the  voids  should  have  substantial  discharging  arches  over 
the  timber-lintels  to  be  able  to  siipjtort  the  wall  above,  even  although  the  timber-lintieb 
should  fail. 

(100.)  AU  the  door^golet  should  be  laid  3  inches  above  the  ground  or  causeway,  and  those 
of  the  stables  and  byres  and  calves'-house  should  be  beveled  in  front,  that  the  feet  of  the  an- 
imals going  out  and  in  may  not  strike  agninst  them. 

(101.)  The  comer$  of  the  buildings  should  be  of  broached  ashler ^  neatly  squared,  2  feef 
in  lengtn,  12  inches  of  breadth  in  the  bed,  and  12  tb  18  inches  in  hight,  having  1  inch  chisel 
draught  on  both  fixmts.  The  loindoitg  and  doors  shoftld  have  ashler  ribets — the  outbands  2 
feet  in  length,  nnd  the  inbands  at  least  two-thirds  of  the  thicknc^ss  of  the  walls,  and  both  12 
inches  of  breadth  in  the  beds,  and  14  or  1.5  inchoH  in  hight.  They  should  have  1  inch  of  the 
front,  .5  inchett  of  ingoing,  and  4  inches  of  checks,  cleau  droved.  The  tails  of  the  outhand 
ribets  should  be  sqvarcd  and  broached.  The  duors  of  the  work-horse  and  saddle-horse  st»> 
bles,  upper  and  com  bams,  hay-house  and  buUti*  ImmmelH,  should  have  droved  giblet<rhecks, 
to  i)ermit  them  ojieuing  outward.  The  win<l()H^sills  if^iould  be  droved,  projecting  \k  inches, 
ana  6^  or  7  inches  in  tTiickno8$i.  The  linteU  uf  bdth  tlie  dnors  and  windows  should  have  1 
inch  of  the  front,  5  inches  of  ingoings  clean  droved,  and  be  from  14  to  15  inches  in  hight. — 
The  shews  sliould  be  bronchod  when  such  are  used,  hziving  1  inch  chisel-draught  on  both 
margins  of  tlie  front,  and  the  inner  edge  with  a  4-inch  check-pliuth,  having  an  inch  back-rest 
under  it  The  holes  in  the  bvre-icall,  tlirnngli  which  the  turnips  are  supplied,  should  be  20 
inches  square,  with  {tshler  ribets,  flush  sills  and  lintels,  having  broacheu  fmnts  and  droved 
giblet-checka  to  receive  their  shutters.  The  side  comers  of  Ike  arched  opening's  of  the  cat- 
tle-courts and  hammels,  and  those  of  the  ports  of  the  cart-she<J,  should  be  regular  out  and  in- 
band,  2  feet  in  length,  12  inches  of  breaath  in  the  bed,  and  12  inches  in  Iiisht,  and  dressed 
in  a  niiuiner  similar  to  the  other  comers,  but  should  be  chamfei-cd  on  the  angles.  The  arches 
should  be  elliptical,  with  a  rise  of  2  feet,  with  broached  soflfits  on  both  fronts,  an  inch-droved 
maT^n,  and  radiated  joints.  In  the  plan,  fig.  4,  Plate  IV.  the  cart-shed  poile  are  not  arched, 
there  being  no  room  for  such  a  finisfamg  in  the  peculiar  form  of  the  roof.  The  pillars  of  the 
cart-shed,  the  byre,  turnip-shed,  and  calves'-shed,  should  be  2  feet  square  in  the  waist,  of 
broached  ashler,  with  inch-droved  margins,  and  built  of  stones  12  inches  in  bight.  Tliose  of 
the  two  former  should  have  a  droved  base  course,  12  inches  in  deptli,  with  1^  inches  wash- 
ing, chamfered  on  the  angles.  The  tops  of  the  walls  of  the  pig-sties.  calves*-ehcd,  hen-hoiise, 
and  potato-store,  should  have  a  6-inch  droved  plinth,  12  inches  in  the  bed.  The  fire^arcs 
in  the  Ijoiling-house  and  coach-house  should  have  a  pair  of  droved  jtmibs  and  a  lintel,  3  feet 
C  inches  of  hight  in  the  opening,  and  a  droved  hearth-stone  5  feet  in  length  and  3  feet  in 
breadth.  The  boiler  should  have  a  hearth-stone  4  feet  6  inches  in  length,  and  2  feet  6  inches 
in  breailth,  and  it  should  be  built  with  fire-brick,  and  have  a  cope  of  4  inches  in  thicknes* 
of  droved  ashler.  The  fines  from  both  the  fire-places  and  the  boiler  should  be  carried  np  12 
inches  clear  in  the  opening,  and  should  have  chimney-stalks  of  broached  athler,  2  feet  in 
hight  above  the  ridges  of  the  respective  roofs,  2  feet  square,  and  furnished  with  a  droved 
check-plinth  and  block  12  inches  m  depth.  The  gates  of  all  the  cattle  and  hammel  ccmrts 
should  be  hung  on  the  droved  ashler  comers  when  close  to  a  house,  but  on  droved  built  pfl 
Inrs  when  in  connection  with  low  court-walls.  The  riding-horse  stable,  if  laid  at  all  vrith 
flagXy  should  have  them  4  inches  thick,  of  droved  and  ribbed  pavement  behind  the  tmvi»- 
posts,  having  a  curved  water-channel  communicating  with  a  drain  outside.  The  travis-po^ts 
of  the  work-horse  stable  should  bf^  provided  with  droved  stone  sockets^  12  inches  in  thick- 
ness, and  18  inches  square,  founded  on  nibble-work,  and  a  di*oved  curb-stone  should  be  put 
betwixt  the  stone  sockets  of  each  pair  of  head  and  foot  travis^posts,  provided  with  a  groove 
on  the  upjier  edge  to  receive  the  under  edge  of  tlie  lower  travis-b(.ara.  For  the  better  rid- 
dance of  the  urine  feom  the  work -horse  stable,  the  re  should  be  a  droved  cur\'ed  toater-ckttn- 
neU  6  inches  in  breadth,  wrought  in  freestone,  all  the  length  of  the  stable,  with  a  fidl  at  Icnst 
of  1.1  inches  to  every  10  feet  of  length.  The  water-channel  in  the  cow-byres  and  feeding- 
bouses  should  be  of  droved  curb-stones,  6  inches  thick,  12  inches  deep,  and  laid  in  the  bot- 
tom with  3-inch  thick  of  droved  pavement,  placed  6  inches  below  the  top  of  the  cnrb-stcmeft. 
If  stone  is  preferred  for  water-troughs^  which  it  should  always  be  when  easily  obtained,  the 
troughs  should  not  be  of  less  dimensions  than  3i|  feet  in  length,  2  feet  in  breadth,  and  18 
inches  in  depth  over  all ;  or  they  may  be  made  of  the  same  dimensions  of  pavement-fSags  pat 
together  witb  iron-batts.  Wood  may  be  substituted  for  stone  when  that  cannot  be  easily  ob- 
tained. The  liquid-manure  drain  should  be  9  inches  in  hight  and  6  inches  in  width  in  the 
clear,  with  droved  flat  sills  and  luimmer-dressod  covers.  A  stone  2  feet  in  length,  18  inches 
in  breadth,  and  8  or  9  inches  in  thickness,  with  an  opening  through  it.  siblet-checked,  will 
contain  a  grating  1.5  inches  in  length  and  9  inches  in  breadth,  with  the  oars  (me  inch  asnn 
der,  at  the  ends  of  the  liquid-manure  drains  in  the  courts.  The  liquid-manure  tank,  sunk  into 
the  ground,  wiD  be  strong  enough  with  a  9-inch  brick  or  nibble  wail  of  stone  and  lime-mor 
tBTi  having  the  bottom  laid  with  jointed  flag-pavement.    If  the  ground  is  gravelly,  a  puddling; 
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of  day  win  be  requisite  behind  the  walls,  and  below  the  pHVpment  of  the  bottom.  The  bot- 
trim  of  the  feeding-* rott^h^  in  th»  byres,  courts,  and  bintinels,  should  be  of  3-iiich  tfiick  of 
flag-pavement,  jointed  and  scabbled  on  the  dee,  or  of  wood.  All  the  wtitdoithiilU  in  the  in- 
ue  shoold  be  finished  with  3-inch  droved  or  scabbled  pavement. 

(102.)  The  wilU  in  (he  front  of  the  courts  are  inteuded  to  be  quite  plain ;  but,  should 
vou  prefer  ornamental  stnictures,  their  tops  may  be  6nishcd  with  a  6-inch  dit>ved  cope,  15 
inches  in  breadth,  with  a  half-inch  washing  on  both  fronts ;  and  with  a  droved  baae^ourse 
12  inches  in  depth,  having  a  washing  of  1^  inches.  The  pillars  of  the  gates  to  the  larger 
courts  may  be  of  droved  ashler,  in  courses  of  an  octagonal  form,  of  15  inches  in  thickness, 
and  2  feet  by  2  feet,  with  12-iuch  base,  and  a  12-inch  checked  plinth  and  block,  built  at  least 
18  inches  higher  than  the  wall.  And  if  you  prefer  an  outside  hau'ring-stair  to  ilie  upper-bam 
instead  f»f  the  ^angvy-ay,  or  to  the  wiKjl^ruom,  the  steps  should  be  droved  3  feet  6  inches  clear 
of  the  wall,  with  6  inches  of  wall  hold.  And,  further,  you  may  substitute  droved  crow-steps 
ou  the  gables  for  the  bixiached  skews,  with  an  inch  back-roHt  under  them.  These  crow- 
ateos,  in  my  oplnton.  are  no  ornaments  in  any  case  iu  a  steudiug.  They  arc  only  suited  to  a 
lofty,  castellated  style  of  building. 

(103.)  Th3  flixj-3  of  Iha  cow-byres,  work-horse  stable,  stulls  of  the  riding-horse  stable, 
pa;'»:igd  of  the  calves'-house,  coacli-housc*,  boiling-hou^e.  implement-house,  hity-house,  and 
turnip  and  potato  stores,  should  be  laid  in  causeway  with  whiiistone,  or  with  small  laud 
stones,  upon  a  solid  stratum  of  sand,  with  th'*  pi'ecuuiioii  of  a  bod  of  broken  stones  under 
the  fliigcnug  as  formerly  recommended  iii  (73.)  p.  1 18.  A  causeway,  13  feet  in  breadth, 
should  also  be  made  in  the  large  court  K  to  the  corn-bum  door,  roTmd  to  the  gate  at  H,  for 
the  use  of  loaded  carts  fiT>m  the  bam,  with  a  declivity  fi-om  the  wall  to  the  dung  area  of  2 
inches  in  the  10  feet.  Causeways  are  usually  formed  in  steadings  with  round  hard  stones 
found  on  the  laud,  or  in  the  channels  of  riveps,  or  ou  the  sea-shore,  imbedded  in  sand.  Iu 
thoje  situations  the  stones  are  always  hard,  being  composed  of  water-worn  fragments  of  the 
primitive  and  secondary  as  well  as  of  trap-rocks ;  but  round  boulders  of  tnicoceous  stmd- 
stone,  usually  found  iu  gravel  pits,  are  unfit  for  the  purpose  of  causeways,  being  too  soil  and 
sluty.  A  mnre  perfect  form  of  causeway  is  made  oi  squared  blocks  of  ti'ap,  whether  of 
brualt  or  greenstone,  imbedded  in  sand,  such  as  is  usually  to  be  seen  in  the  stieets  of  tovms. 
The  ready  cleavage  of  traivrocks  into  couvenieut  stpiare  blocks  renders  them  vnluable  d6pdts, 
where  accef»:ble,  of  materials  for  cau.-icwuys  and  mad  metal.  The  floors  of  the  pig-sties  and 
poultry-yards  sh  mid  be  laid  with  strrju^,  thick-jointed  stones  imbedded  in  lime  mortar,  hav* 
m^  broken  glass  in  it,  upon  a  bed  of  9  mches  thick  of  small  broken  stones,  to  withstand  not 
nidy  the  di«r;ring  propensities  of  the  pigs  on  the  surface,  but  also  to  prevent  vermin  saining 
access  from  below  through  the  fljjor  to  the  poultiy.  I'he  areas  of  the  catde-courts,  and  floors 
of  the  sh*^»dH,  hammels,  and  cait-sh-:^,  will  be  firm  enough  \yith  the  earth  beaten  well  down. 
(104.)  There  is  a  plan  of  making  the  floors  of  out-houiies,  recommended  by  Mr.  Waddell 
of  Berwickshire,  which  d'?serves  attention.  It  is  this :  Let  the  wIkiIo  area  o^  the  apartment 
be  la'd  with  small  broken  stones  to  the  depth  of  9  inches.  Alxivo  these  let  a  sobd  body  of 
masonwork,  of  stone  and  lima  properly  packed,  be  built  to  the  hight  of  12  or  14  inches,  ac- 
cording to  the  thickness  of  the  substance  which  is  to  form  the  upper  floor.  The  lime,  which 
is  applied  noxt  the  widls,  should  l)e  mixed  with  broken  glass.  If  a  compoftidon  is  to  form 
the  floor,  it  should  be  laid  on  3  inches  in  thickness  ubove  the  masonry ;  bnt  if  asphnltum.  1 
inch  thick  will  suffice,  the  dilferenco  iu  the  hight  being  nmde  up  in  the  masonry.*  This  plan 
of  Mr.  WaddeU*s  seems  well  adapted  ftir  nvikiug  a  Molid  and  secure  foundation  against  vor- 
mtn,  lor  the  causewaying  of  the  several  apartments  mentioned  above ;  but  it  is  not  so  well 
adapted  for  wood-floors  either  ns  a  preservative  against  damp,  or  preventive  against  vermin, 
as  the  phm  deitcribed  at  p.  88,  (16.) 

(105.)  While  ti-eatiu^?  of  the  Hubject  of  causewaying,  I  mmj  as  well  mention  here  the  vft. 
rioti.4  sorts  of  flaoriug  and  pavement  which  may  be  furmed  of'^  other  materials  than  those  al- 
ready mentioned ;  and  the  first  is  concrete,  which  fonns  a  very  good  flooring  for  indoor  use. 
It  is  formed  of  a  mixture  of  coal-ashes  obtained  from  fiimiices,  and  from  a  fourth  to  a  third 
part  or  more,  according  to  its  strength,  of  slaked  lime,  and  worked  into  the  form  of  paste 
with  water.  A  coating  of  clay  of  2  or  3  inches  is  first  laid  on  the  ground  leveled  for  the  puiv 
p(«e.  aud  upon  the  clay,  wliHe  in  a  moist  state,  the  concrete  is  spread  two  or  three  inches  in 
thickne^,  and  beaten  down  with  a  rammer  or  spade  until  the  under  part  of  the  concrete  is 
incorporated  with  tlie  upper  |>art  of  the  clay.  The  snrfiice  of  the  concrete  is  then  mode 
onooth  by  beating  with  the  back  of  a  shovel,  and  when  left  untouched  for  a  timo,  that  sub* 
stance  assumes  a  ver^  hard  texture.  This  is  a  cheap  m'xio  of  flooring,  labor  being  the  priii* 
cipal  expense  attendmg  it. 

(106.)  Another  aort  of  pavement  is  that  of  asphaUum,  suitable  either  for  indoor  use,  or  for 
OQtdoor  purposes,  where  no  cartage  is  to  be  employeil  upon  it.  It  is  a  composition  of  bitu- 
men, obtained  from  coal-tar  afier  the  distillntinn  of  nnphth  i,  and  small  clean  gravel.  When 
impLied,  the  bitum'^n  and  gi-avel  in  certain  proportions  are  melted  together  m  a  pot  oyer  a 
fire,  aod  when  sufficiently  liquified  and  mixed,  the  composition  is  poured  over  the  surface 
of  the  ground  to  be  paved,  which  is  previously  prepared  hard  aud  smoodi  for  the  purpose, 

*  Ftiae  Fnwya  of  the  Highland  and  Agricoltanl  Society,  voL  vUL  p.  373. 
(«5) • 
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aboat  an  inch  or  more  in  thickness,  and  is  tpread  even  and  ■noothed  an  the  siirfiu»  with  a 
heated  iron  roller.  When  completely  dry,  the  asphaltam  becomes  a  perfect  pavement,  as 
hard  as  stone,  and  entirely  imjiervious  to  water.  It  would  form  an  excellent  flooring  for  the 
straw-bam,  scrvants'-house,  boiling-house,  potato-stores,  and  the  passages  in  the  cow-byre  and 
calves'-house.  It  might  also  make  roofing  to  out-houses,  where  there  is  no  chance  of  the 
roof  being  shaken.  As  made  at  the  Chemical  Works  at  Bonnington  near  Edinburgh,  it 
costs  5d.  per  square  foot  when  laid  dowu,  which  makes  it  an  expensive  mode  of  paving. 
Whether  this  usphalte  will  bear  heat,  or  the  trampling  of  horses*  feet,  I  do  not  know ;  but 
it  seems  there  is  a  sort  of  atiuhultum  paveu:eut  m  France  which  will  bear  100^  of  heat 
of  Fahreuheit,  and  is  employ ea  in  fltxiring  the  cavalry  bai-nicks  oi'  that  country.  The  snb 
stance  of  which  this  {lavement  is  mudc,  is  culled  "  The  AKpliultic  Mastic  of  Seyssel,**  and 
for  the  manufacture  aud  sale  of  which  a  company  has  bet'n  ioim<Ml  in  Tan's  to  supply  pave 
ment  for  various  purposes.  The  substance  is  a  natural  asphalte  fourd  at  Pyrimuut,  at  the 
ibot  of  tho  eastern  side  of  Mount  Jura,  on  the  li^ht  bunk  of  the  river  Bhune,  one  league 
north  of  Seysscl.  In  chemical  compotdtiou  ih's  uisphHlte  coutuiuK  90  per  cent,  of  pure  car 
bonute  of  lime,  and  9  or  10  i>cr  cent,  of  bitumen.  To  foim  the  asphalte  into  a  slate  fit  for 
use,  it  is  combined  with  mineral  pitch,  obtained  at  ibe  crme  place,  iu  the  prnpoili«n  of  93 
per  cent,  of  the  asphalte  to  7  jier  cent,  of  the  miiiei-ul  pit(  h.  The  jtitch  when  analyzed  con- 
tains of  resinous  petixiliterous  matter  from  C9  to  70  per  cfui.  uud  ofcarbou  from  30  tu  35  per 
cent.  The  propuratiou  of  tliis  U8i;balte  being  tedious,  vn  coHt  in  jci-rater  than  tliut  mention^ 
above.     For  foot-pavements  or  Hoors  it  is  about  6^<1.  and  for  roofu  8^d.  per  Fquare  iuot.* 

(107.)  Another  mode  of  causewaying  is  with  blocks  of  wood,  commonly  called  vocd- 
pavemeni.  Portions  of  the  streets  of  Loudon  have  been  laid  with  this  kind  of  piavemfut, 
the  blocks  having  been  previously  subjected  tu  the  piocess  ot  Kyauiziug,  amd  they  are  found 
to  make  a  smooth,  clean,  quiet,  and  duiuble  causewaying.  This  would  be  a  desirable 
method  of  paving  the  road  round  the  large  court  K,  Piute  IV.  the  stniw-barn,  work-horte 
stable,  hay-house,  cow-byres,  passage  in  the  calves'-hrupe,  riding-horse  stable,  coach-hoone, 
aud  potatomtores.  It  would  be  expedient,  when  usid  in  a  stable  or  byre,  tuat  some  other 
substance  than  sand  be  put  bet  ween  the  blocks,  for  tlait  is  apt  to  abtiorb  urine  too  readily. 
Grout  formed  of  thiu  lime  and  clean  small  giavel,  or  asiihaltc  pouicd  iu  between  the  blocks, 
might  repel  moisture.  This  latter  expedient  luis  alreaay  been  tried,  as  may  be  seen  at  page 
14  of  Mr.  Simm's  observations  on  a^plialte.  There  sue  various  meth(Mls  ol  disposing  ot  the 
blocks  of  wood  so  as  to  make  a  steady  and  durable  pavement.  1.  The  earliest  plan  adopt> 
ed  in  Londou,  iu  1838,  was  that  of  Mr.  Stead,  a  s]iecimen  of  laying  which  1  haa  an  oppor 
tonity  of  seeing  in  the  Old  Bailev,  Londou,  iu  1839.  It  couMstca  of  hesagonal  blocks  of 
wood  set  on  end  upon  a  sandy  substratum.  The  blocks  had  the  Kyan  stamp  on  their  side 
Since  then  the  substratum  upon  which  the  blocks  rest  has  been  made  of  Roman  cement  and 
what  is  called  1'hames  balhist,  wliich  I  suppose  means  Thames  river  sand.  The  coat  of  this 
mode  is  9s.  the  square  yard  for  6-iuch  blocks,  aud  2s.  the  yaid  for  the  concrete.  2.  Another 
plan  is  that  of  Mr.  Corey,  which  consists  of  setting  cubical  blocks  on  end,  a  mere  modifica- 
tion of  that  of  Mr.  Stead.  The  cost  is  for  8-inch  blocks  12s.  6d. ;  9-inch  blocks  13s.  fid. ; 
and  10-iuch  blocks  14s.  fid.  the  square  yard.  3.  Mr.  Grimmans's  is  another  mode  of  wood- 
paving.  It  consists  of  the  blocks  forming  oblique  naralleiopipedous  at  an  angle  of  77^,  and 
they  are  so  cut  as  to  set  fi-om  light  to  leit  and  from  left  to  right,  presenting  a  sort  of  herring- 
bone work.  The  blocks  are  chamfered  at  the  edges  to  prevent  the  sli]>pnig  of  horFos'  iceL 
With  the  concrete  of  Roman  cement  and  I'hanies  ballast,  this  paving  ifi>  charged  ISs.  the 
square  yard.  4.  Mr.  Rankin's  method  secures  the  snlety  of  the  horpcs'  feet  iu  &l:]  ping,  but 
is  too  elaborate  a  mode  for  general  adoption.  It  consists  of  a  number  of  ^rnall  blcx-ks,  cat 
out  of  the  same  piece  of  wood,  lying  above  one  unollicr  in  a  complicated  fushicn.  With  con 
Crete,  its  cost  is  Ifis.  the  a<|uare  vard.  5.  Of  uU  the  mtidns  of  wood-puvh:g  yet  invented, 
that  of  the  Count  de  Lisle  is  tlie  best.  It  consists  of  placing  lienide  each  other  cbiiquc  cubes 
of  6  uiches,  having  an  inclination  of  63^  2G'  5  8-10',  a  number  derived  by  calculation  fiom 
the  stereotomy  of  the  cube.  "  These  blocks  are  cut  and  drilled  by  muchnH>r}%  mathemati- 
oally  alike ;  and  are  so  placed  in  the  street' that  they  rest  upon  and  support  pach  other  fiom 
corb  to  curb,  each  alternate  course  having  the  angle  of  inclination  iu  o|*posite  directicos. 
These  courses  are  connected  to  each  other,  side  and  sidt.  b^  dowels,  whull  occupy  the  ex- 
act centers  of  two  isosceles  [equilateral  7]  triangles,  into  which  each  block  is  divisible.  This 
arrangement  afibrds  the  means  of  connecting  every  block  with  fiiur  otliers,  aud  prevents  the 
possibility  of  one  being  forced  below  tho  level  of  onotlier.  Prcssuix*  and  percuRinion  are 
therefore  distributed,  in  effect  over  laige  surfisuses,  and  a'perfect  oohef^ion  esttiblishrd.  Nor 
is  this  cohesion  advantageous  only  as  a  means  of  resistance  against  sup«^rincum1>ent  force.  It 
is  of  equal  value  in  withstanding  any  effort  to  break  up  the  uniformity'  of  surfiice  by  undue 
expansion.  The  concrete  foundation  having  a  slight  elliptical  curve  given  to  it,  and  the 
wood-paving  being  so  laid  as  to  correspond  with  that  curve,  for  the  purposes  alike  of  strength 
and  Boriaoe  drainage,  there  is  naturally  a  slight  tension  on  the  dowels  in  an  upward  direc- 
tioii,  which  the  pressure  from  above  tends  to  relieve ;  while  the  lower  ends  of  the  blocks 
alH^t  so  closely  together  in  one  direction,  and  every  block  is  so  kept  in  its  position  by  two 

•  Simm's  Practicsl  ObtenraUons  oa  the  Asphaldc  MMtic  or  C«ment  of  3evs«cl,  p.  3. 
(286)  ^^ 
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iamk  CO  eacb  ode  in  the  other  directioD,  that  the  whole  hmm  will  tike  any  im  ruaMd 

cnrre  conseqnent  apon  expansion,  withoat  the  slightest  risk  of  either  partial  or  geneial  dii* 

phccmeat,"    There  is  mach  &cility  in  replacing  theae  blocks,  especially  since  **  the  dowel- 

n^  of  them  to^sether  at  the  manofiictory  in  paneu  of  24  each,  6  in  length  hj  4  m  widths  the 

Uoeks  at  the  sulea  of  which  being  oonnected  by  iron  cramps.    Thus  prepared,  the  prooeai 

of  covering  a  street  is  exceedingly  rapid  and  simple.    One  end  of  a  pand  is  cat  on  at  aa 

angle  to  asree  with  that  of  the  curb  ana  the  cnrve  of  the  street,  and  is  thm  abntted  against  it; 

each  panel  containing  fbor  courses  in  ahemate  anglea,  another  dove-tails  precisely  Mrith  the 

first,  and  draa  panel  after  panel  is  laid  until  the  street  is  crossed,  and  the  last  cut  off  to  abat 

agamat  the  other  curb."    To  prevent  slipping,  grooves  are  cut  across  the  street  at  about  • 

inches  apart,  and  otherB  are  formed  along  the  street,  to  prevent  rutting,  and  the  joiningli  of  the 

loneitnoinal  groores  are  broken.    The  substratum  upon  which  this  mode  of  wood-paving  ii 

mads  to  reat  is  a  concrete  formed  of  "  blue  lias  lime,  a  metallic  sand,  and  Thames  ballast,"  whach 

becomes  permanently  solid  and  impervioua  to  water  aAer  two  or  three  days,  by  the  **^Matiw 

of  the  metallic  sand.     The  coat  of  this  mode  is  13s.  the  square  yard  for  6-iiich  blocks  and 

concrete  complete,  and  6d.  a  yard  every  year  for  keeping  it  in  perfect  repair  for  10  or  S0 

years ;  12s.  for  5-inch  blocks ;  lis.  for  4-mch  blocks,  ana  proiwrtionately  for  repairs. 

(108.)  Of  these  various  modes  of  wood-paving,  the  following  are  the  quantities  of  each 
winch  have  been  tried  in  London  up  to  November,  1841,  viz : 

or  Stosd'*  bezasoas a7IOfq.yds. 

De  Lide'a  oUiqae  cubes 19.fQ8 

Carey's  squares 1,750      ..  3L440 

The  Metropolitan  Wood-paving  Company  hn,ve  adopted  De  Lisle's  system. 

(109.^  As  to  the  durability  of  woocl-paving,  it  is  reasonable  to  suppose  that  "  a  stmctniv 
of  wooa,  inatend  of  resisting  the  pressure  or  percussion  of  passmg  venicles,  like  such  an  ia- 
compreasible  substance  as  granite,  yields  to  it  sufficiently  to  counteract  friction,  from  its  iuh^ 
rent  properW'  of  elasticity.  Hence  in  Whitehall,  where  the  blocks  have  been  down  about 
two  years,  they  are  not  reduced  in  depth  J  of  an  inch  cm  an  average ;  and  this  reduction,  b^ 
ing  more  the  result  of  compression  than  of  abrasion,  is  not  likely  to  continue  even  at  that  nk 
tio;  for  the  solidity  of  the  olocks  is  increased  even  if  the  volume  be  thus  slightly  reduced* 
Indeed,  paradoxical  as  it  may  at  first  ap^ar,  the  trafBc,  which  is  destructive  m  wood-paving 
in  one  vray,  contributes  to  its  preservation  in  another ;  and  may  thus  be  explained :  The 
woud-paving  is  put  down  in  a  comparatively  dry  state,  and,  if  it  were  always  perfectly  dry, 
would  be  much  more  susceptible  of  destruction  from  accidental  or  mechauical,  as  well  m 
from  natural  causes.  But,  soon  after  it  is  constructed,  it  becomes  perfectly  saturated  frtmi 
rain  and  cfther  causes,  and  continual  pressure  forces  more  and  more  water  into  the  blocks, 
until  every  pore  is  completely  filled.  In  this  state,  the  water  assists  in  supporting  superin- 
cumbent weight,  while  it  effectually  preserves  the  wood  Grom.  decay.  For,  in  fact,  of  the  € 
rides  of  a  block  of  the  given  form,  oxuy  the  upper  one  is  exposed  to  tlio  action  of  the  atmo- 
sphere ;  below  the  surface  the  whole  mass  is  as  thoroughly  saturated  as  if  it  were  immersed 
in  water ;  aad  the  surfoce  itself  becomes  so  hardened  hy  pressure  and  the  iiulurution  of  for* 
eign  substances,  such  as  grit  and  sand,  as  to  be  imperviou.H  tn  the  action  of  the  svm,  especially 
in  a  northern  climate ;  and  that  water  is  a  preservative  a^iinst  decay  may  be  proved  in  a  v^ 

riety  of  cases Dry  rot,  therefore,  can  never  anect  good  wood-pavine.  nor  can  any 

other  seconthuy  process  of  \  egetation,  in  consequence  of  \ho  preservative  quaJUties  of  water 
— the  shutting  oat,  in  short,  il  aimosphsnc  iufliionce  ;  and  it  is  questionable  if,  under  other 
circnmstances,  the  incessant  vibration  to  which  the  blocks  are  subjected,  by  traffic,  would 
not  have  a  strong  preservative  tendency.** 

(110.)  On  the  comparative  cost  of  laying  down  nnd  inaiataiuiog  wood-paving  with  other 
torts,  a  statement  which  has  b^n  made  regaidin^  wood-paviug  and  [wving  with  eranite,  in 
the  parish  of  St  Mary  le  Strdmd,  in  Loudon,  for  the  last  7  years,  tells  in  fivor  of  tne  wood. 
Itisthis: 

Granite-paving  and  concrete  cost £0  13    6  the  square  yard. 

Kepairs  for  7  years  at  3d.  the  yard 0    19 

0  14    .1 
Dfldact  the  value  of  the  stones  for  streets  of  lesser  trafflc 0    3    0 


Actual  ooat  of  7  years 0  11    3 

Wood-pavmg  cost £0  13    9  the  sq.  yd. 

Bepsixa  far  7  years  at  6d.  the  yard 0    3    0..     .. 

0  10    <     ..     .. 
Dednct  vahie  of  the  wood  for  paving  streets  of 

~     0    3    0..-. 

0  13    0 


XO    t    3 

Giving  an  apparent  advantage  of  2s.  3d.  the  square  ywrd  to  the  gramte-parinff  for  &e  firrt  T 
jmn't  but,  were  the  comnwiaon  oomtmiwd  for  «i  indefinite  period  ooward,  it  would  hm 
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ibond  that  the  nine  blocks  of  wood  Mronld  lust  longer  than  the  Mme  blocks  of  gnaiite,  tm 
hmnoe  the  wood  would  be  cheaper  in  the  long  mu. 

(111.)  On  comparing  ita  coat  with  macadaniization,  it  is  found  that  macadamized  ivads  a 
much  traffic,  tach  as  Oxford'Street,  Piccadilly,  cost  from  2s.  6d.  to  3s.  the  square  jwrd  ever) 
year,  besides  the  expense  of  the  origiiial  ibnnation :  whereas  wood-paving  can  be  laid  dowa 
wmd  kept  in  repair  for  a  rentcharge  uf  2s.  3d.  the  square  yard  every  year^-being  a  saving  oi 
from  10  to  30  per  cent,  per  annum.* 

(112.)  1  have  dwelt  the  longer  on  the  subject  of  wood-paving,  because  I  am  persuaded 
iMt  it  would  make  a  much  more  dni-able  road  about  steadings,  and  to  the  fields  of  farms, 
than  the  materials  usually  emnloyed  for  such  purposes  *,  and.  as  to  their  comparative  condi- 
tmi  under  traffic,  there  wmilu  l>e  a  decided  superiority  on  the  side  cf  the  wood-paving,  im 
ftrm  roods  are  usually  in  the  most  wretched  state  of  repair-- «very  hour  of  time  and  evexy 
ton  of  metsl  expended  on  them  being  grudged,  as  if  they  were  an  item  vrith  which  the  formet 
kad  nothing  whatever  to  do.  I  do  not  say  that  wood-pnving  would  be  cheap  where  wood  it 
■oarce  and  carriage  king,  and  of  conne  dear ;  but  iu  toose  parts  of  the  country  where  lartb 
vpood  is  in  abundance,  and  where  it  realizes  low  prices,  it  might  be,  I  conceive,  profitably 
employed  in  nc^t  only  making  farm  roads,  but  in  paving  every  apartment  in  the  steading. 

(113.)  Another  method  snll  of  carwewaying  is  with  Dnich  clinker r-^^  kind  of  very  hard 
brick  made  in  Holland,  of  about  the  breadth  and  thickness  of  a  man's  hand.  They  are  used 
io  paving  roads  and  streets  in  that  country.  Tliey  are  set  lengthways  on  edge  and  imbedded 
in  sand,  and  are  laid  so  as  to  fotm  a  slight  arch  across  the  road.  Most  of  ue  great  roads  in 
HoUnnd  are  paved  with  this  brick,  ami  moie  beautiful  and  plensant  roads  to  travel  on  cannot 
be  found  anywhere,  except  perhaps  in  the  heat  <»f  summer,  when  they  become  oppressively 
hot  I  had  an  opi>ortimity  of  seeuig  a  part  of  the  r«i«d  nejir  Haarlem  laid  with  these  clink 
ers,  and  observed,  as  a  part  of  lh«  pn»ce»s.  ihut,  as  a  certain  piece  of  llie  causewaying  wat 
finished,  bundles  of  green  reed.J  were  laid  lengthways  acmss  the  road  over  the  new  laid 
bricks,  to  temper  the  pressure  of  the  wheels  of  c;irria:  es  upon  the  bricks  on  going  along  ths 
roads,  until  the  bricks  should  have  subsided  fiiinly  into  the  sfi-ntiini  of  snnd.  As  these  clink 
ers  are  small,  they  am  be  laid  iu  a  variet)-  of  fonns,  8<ime  as  a  henutiftil  kii.d  of  Mosaic  work 
The  import  duty  on  Dutch  clinkers  was  re<luceil  to  3s.  per  1,000  on  Ist  January,  1834 :  ii 
1819  it  was  16s.  8d.t     The  present  price  of  clinkers  (1842)  in  Loudon  is  358.  the  1,000. 

(114.)  Fine  smaoth  durable  pavement  is  made  of  the  beautifully  stratified  beds  of  the  in 
fenor  gmy  sandstone,  a  rock  n(*aiiy  allied  to  gmywacke.  It  is  a  rock  of  fine  texture,  hard 
and  peri'ecdy  impervious  to  water.  It  occurs  in  abnudancc  in  the  BoutbH;ast  part  of  Forfiir 
sliire,  and,  bein^  chiefly  shipiiod  at  Arbroath  in  that  eoimty.  it  has  received  the  ap))el]ation 
of  ** Arbroath  Pavement.^''  Hard  flags  from  tlu?  counties  of  Caithness  and  Orkney  also  form 
very  durable,  though  not  always  smttoth.  pavement.  Some,  however,  of  this,  as  well  as  of 
tlie  Arbn>a'h  pavement,  requires  very  little,  if  amy,  dress'usf  with  tools  on  the  face.  Th© 
Caithness  pavement  is  cut  on  tlic  edge  with  th^  siuv.  the  Arbroath  pavement  with  comnaonf 
masons'  tools.  In  a  pajier  read  to  tlie  Britinli  Association  at  their  meeting  at  Glasgow  in 
1840,  Professor  Traill  descriljed  this  flag  as  belonging  to  the  red  sandstone  series,  altnough 
its  appearance  as  pavement  would  lead  one  to  suppose  it  to  belong  to  an  older  ftirmation. 
Pavement  is  also  formed  of  the  stratified  portions  of  the  snndstone  of  the  coal-f  vrmatioa. 
Most  of  the  foot -pavement  of  die  streets  ol  Edhiburgh  is  of  this  kind.  Its  fiic^  requires  to 
be  wrought  with  tools,  and  its  textiu^  admits  water.  Aibroath  pavement  cr<sts  fix>m  2d.  to 
4d.  per  square  foot  at  the  quarry,  accoi*ding  to  tliiekness.  Both  it  and  Caithness  pavement 
cost  lOd.  and  common  stone  pavement  Co.  per  foot  in  Ediubiu'gh.  When  jomted  and 
droved,  the  cost  is  9(1.  per  square  foot  additional. 

(115.)  In  connection  with  the  subject  of  masonry,  I  may,  advert  to  the  finking  of  welU 
for  a  supply  of  water.  1.  In  trap  and  other  amorjihons  rocks,  little  water  may  be  expected 
to  be  found,  and  the  labor  of  sinking  by  blasting  with  gimpowder  renders  a  well  Mink  in 
these  substances  a  very  expensive  undertaking.  When  there  is  probability  of  finding  w^ter 
in  stratified  rocks  under  trap,  the  latter  may  be  penetrated  by  boring  with  a  juniper,  with 
the  view  of  forrahig  an  artesian  well ;  but  before  such  a  pnyect  is  undertaken,  it  should  bo 
ascertained  beforehand  that  stratified  rock  or  diluvium  exists  below  the  trap,  and  that  tbo 
dip  of  either  is  toward  the  site  of  tlie  well.  Of  so  much  importance  is  one  good  well  on  m 
fium,  that  a  considerable  expense  should  be  incurred  rather  than  want,  at  any  season,  eo  es- 
■aential  a  beverage  as  water  to  man  and  beast  When  insujterable  objects  exist  against  find- 
ing water  on  the  spot,  perhaps  the  better  plan  will  be  either  to  go  a  distance  to  a  higher 
elevation,  where  a  common  well  may  succeed  in  finding  water,  and  then  convey  it  to  ths 
steading  by  a  wood  or  iron  or  lead  pipe ;  or  to  descend  to  a  lower  site  and  throw  the  water 
up  to  the  steading  by  means  of  a  force-pump.  Either  of  these  plans  may  be  less  expensive^ 
or  more  practicable  than  the  boring  througn  a  hard  rock  to  a  great  depth.  The  well  io 
Bamborcmgh  Castle,  in  Northumberland,  was  sunk  upward  of  100  feet  through  trap  to  tha 
sandstone  below ;  and  at  Dundee,  a  bore  was  made  through  trap,  300  feet,  to  the  inferur 
sandstone  below,  by  means  of  a  steam-engine,  to  obtain  water  for  a  spinning-miU.  3.  In 
g^vel  and  sand,  a  well  may  be  simk  to  a  cons^erable  depth  before  finding  water.    Being 
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fUroQi  of  a  npplY  of  water  to  three  adjoimng  fieldB  of  dir  tnmip  hud,  nttrng  oa  a  deep 

bed  of  pore  graye(  and  which  had  no  wateiing-pool.  I  fixea  od  the  moft  likely  spot  tu  eei^ 

tain  water,  near  the  foot  of  a  riaii^  ffround  of  ddaTtal  clay,  in  which  to  dig  a  weU,  and  il 

ItovpeDad  to  be  a  ^ot  common  to  ell  the  fields.     After  peraevering  to  the  mspth  of  23  fetfl 

witDoat  gocoeaSf  at  the  imminent  hazard  of  overwhelminff  the  men  with  gravel,  asa  deapn^ 

jng  effort,  at  night-&ll  I  caused  a  foot-pick  to  be  thrust  down  into  the  bottom  of  the  pit  m 

6r  ai  the  handle,  and  on  withdrawing  the  histrament,  water  was  seen  to  fi>Uow  it     Neat 

moioiiig  three  feet  more  were  du^,  when  the  water  excavating  the  ^nvel  around  tit 

boUom  of  the  pit  rendered  &rther  digging  a  dangerous  operation  £r  the  men,  so  the  ring  itf 

the  well  was  there  begun  to  be  buut  with  stonea.     The  water  afterward  would  me  at 

lii^er  in  the  well  than  the  level  where  it  wab  firat  found,  but  the  supply,  neverdielea^  wis 

•officient  fer  the  use  of  three  fields.     On  finding  water  in  this  case,  m  the  midst  of  vert 

hopeleas  tymptoms,  I  would  recommend  perseverance  to  diggera  of  weUa,  and  success  wiu 

most  probably  reward  their  efforts.     3.  Li  veiy  unctuous  cGiy,  such  as  is  Ibund  in  oaiM 

laod,  water  ia  (UfBcult  to  be  obtained  by  digsing  to  ordinary  depths ;   but  as  such  a  oouitiy 

if  usoalijr  situate  near  a  large  river,  or  on  Uie  aide  of  a  broad  estuary,  by  digging  to  tfat 

depth  of  the  bed  of  the  river,  some  sand  will  most  probably  be  feund  through  which  tht 

water  will  find  its  way  to  the  well ;   and  though  brackish  in  tbid  estuary,  it  may  oome  intt 

&a  well  sweet  enough  for  all  domestic  purposes.    4.  Wells  ducr  in  stratified  rocks,  such  w 

sandstDne,  may  be  supplied  with  water  at  a  moderate  depth,  peraaps  6  or  8  feet ;  but  among 

regalar  strata  there  is  as  much  risk  of  loain^  water  as  there  ia  eaae  m  obtaining  it    ToavoiJ 

diaappointmeat,  it  will  be  necessary  to  pudidle  the  aeams  of  the  rock  on  that  side  of  the  well 

ia  which  it  dips  downward.     5.  The  substance  which  moat  certainly  supplies  water  on  b»* 

ing  da£  into  is  diluvial  clay,  a  stibstance  which  forms  the  subsoil  of  the  greatest  extent  of 

arable  und  in  this  kingdom.     Thia  clay  is  of  itself  impervious  to  water,  but  it  is  always  in* 

teraected  with  small  veins  of  sand  frequently  containing  mica,  and  interaperaed  vrith  name»> 

ooa  amall  atrtn^,  on  removing  which,  water  ia  found  to  ooze  fit>m  their  utea,  and  collect  ia 

aoy  pit  that  is  formed  in  the  elay  to  receive  it.    The  depth  to  be  dug  to  aeoure  a  aufBoieocy 

of  water  may  not  be  great,  perhaps  not  less  than  8  feet  or  more  than  16  feet ;  but  when  the 

day  ia  homogeneoiis  imd  hard,  and  there  is  little  appearance  of  wuter,  digging  to  upward  ol 

iO  feet  in  depth  will  be  required  tb  find  water.     I  knew  a  remarkable  instance  of  a  well 

that  was  dug  in  such  clay  in  Ireland,  in  which  40  feet  were  penetrated  before  any  water 

was  found ;  but  immediately  beyond  that  depth,  ao  large  a  body  of  pure  water  was  found 

m  a  snudl  vein  of  sand,  that  the  digjeera  escaped  with  difficulty  oiit  of  the  well,  leaving  their 

tools  behind.     A  force-pump  was  obtained  to  clear  the  well  of  water,  in  order  to  allow  tha 

ring  to  be  built ;  but  it  was  unable  to  reduce  the  bulk  of  water,  ao  that  the  ring  remains  ua* 

hmt  to  this  day ;    the  water  always  Atands  within  three  feet  of  the  top  of  the  well,  and  the 

clay  is  not  much  affected  by  it.    6.  Suppose,  then,  that  tlus  wall  is  to  be  dug  in  clay  cm^ 

tuning  small  stones  and  vehia  of  sand.     Let  a  circle  of  8  feet  in  diameter  be  deacribed  on  tht 

surfiice  of  the  ground,  from  whose  area  let  the  ground-soil  be  removed  to  be  uaed  elsewhere* 

After  throwing  out  a  depth  of  8  or  9  feet  with  the  spade,  let  a  winch  and  rope  imd  bucket 

be  aet  up  to  draw  the  stuff  out  of  the  well.    While  tlie  di^jspng  is  proceeding,  let  a  su6Scient 

quantity  of  flat  stones  be  laid  down  near  the  winch,  by  which  to  let  them  down  to  build  tha 

rmg.     A  depdi  of  16  feet  will  most  probably  suffice,  but  if  no  water  is  found,  let  the  difl- 

eiug  proceea  to  the  requisite  depth.     A  ring  of  3  feet  in  diameter  wiU  be  a  large  enou^ 

bore  fi>r  tfa<d  well,  die  rest  of  the  space  to  be  filled  up  with  dry  mbble  maaoury,  and  drawa 

in  at  the  top  to  2  feet  in  diameter.    Whenever  th'j  bnUdlns  is  fiuiflhed,  the  water  ahould  be 

removed  fit>m  the  well  with  buckets,  if  the  quantity  i^  fmialf  nAd  with  a  pump  if  it  is  large*  to 

bUow  the  bottom  to  be  cleared  of  mud  anil  stones.     A  tliick  flat  stone,  reiiching  fi-om  the 

ade  of  the  ring  1o  beyond  the  center,  should  be  firmly  placed  on  the  ground  at  me  bottom 

of  the  weD,  for  the  wooden  pump  to  <nand  upon,  or  for  the  lead  }iipe  to  rest  on.    If  a  woodea 

pomp  m  used,  a  large  flat  stone,  harin^  a  hole  in  it  to  embraae  the  pump,  should  be  ladd  oa 

a  level  with  die  ground  upon  the  ring  of  the  well ;   but  if  a  lead  pipe  is  preferred,  the  flat 

itoae  shoald  be  entire  and  cover  the  ring,  and  the  clayey  earth  thrown  over  it.      The  cost 

of  /jtggrmg^  n  well  in  day,  8  feet  in  diameter  and  16  feet  deep,  and  building  a  ring  3  feet  ia 

diameter  with  dry  rabble  masonry,  is  only  £.5,  exclusive  ot  carriase  and  the  cost  of  the 

pumps.     A  -wooden-mounted  larch  pump  of  fixim  15  to  20  feet  in  length  oosta  firom  £Z  U» 

£3  lOt.  and  a  lead  one  £2  lOs.  with  Is.  2d.  per  lineal  foot  for  pipe  of  the  depdi  of  the  weU. 

The  wooden  pomp  will  last  perhaps  twenty  years,  and  the  lead  one  a  lifetime,  with  ordinaij 

care,  and  the  lead  at  all  timea  is  worth  something. 

(116.)  The  making  of  the  well  naturally  suggests  the  subject  of  foaUr.  The  diffenoat 
klads  ot  water  receive  names  iroai  the  sources  from  which  they  are  derived.  Thus  diera 
ia  iea-water^  the  vrBbsc  of  the  ocean ;  rainrvtcUer^  the  water  which  fiills  fixmi  the  atmosphere; 
river^mater^  the  vvater  which  flows  in  the  channels  of  rivers ;  spring-watert  the  water  as  it 
BataraUy  iaaoea  from  the  sround;  weU-^ocUsTt  the  water  collected  in  wells;  pond^^ater,  the 
water  collected  in  an  artincial  hollow  formed  on  the  auriace  of  the  ground ;  and  9nafv4* 
mUer,  the  stagnant  water  colleoted  in  awampa  and  boga.  AU  theae  sorts  of  water 
different  properties,  acquired  from  the  ciicmnstanoes  from  which  each  is  derived. 
(117.)  Pure  water  is  not  found  in  nature,  for  all  the  sorts  of  water  accumulated  on  or 
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die  Hirfcea  oftbs  nrifa.tboDch  diffsringia  pon^r  in  mgard  to  mch  olber,  irs  none  of  then 
poPB  in  llie  Rbemical  wan  of  the  trna ;  that  k.  fren  of  Ao  ndmiiture  of  other  matter,  stuk 
M  suei.  talbi,  earth.  Pnre  water  ii  colorleaa,  and  insipid  to  the  laMe.  It*  i^eciEic  erari^ 
fa  l.DOO  onnoea  per  cubic  fbat.  It  is  made  the  etandanl  of  gravitj,  I  being  iM  eqmvaleni 
■larfc.  It  )>  an  inelastic  flnid.  It  consists  of  hydrogen  and  oijgen,  Ibe  combiuatkm  ij 
weisht  being  B  of  axygen  and  I  of  hydrogen — bj  rolnnie.  1  of  oijKn  10  S  of  hjdroEen — 
md  bj  equivalent  or  aunn,  1  of  b^droeen  with  1  of  01  jgen ;  its  cbemical  f}rmbcl  being 
H  +  O  or  HO.  Pars  water  is  obtained  (17  tbe  distillation  of  rain  or  rirer  water,  and,  to  ro- 
'le  kept  in  clowd  bottle*  filled  Id  the  stopper,  «  it  bs*  a  atmng  affini^  tir 

ia  the  nmat  that  can  beobtsined 
_      _  1  has  alien  for  a  time,  at  a  U^bl 

above  the  ground,  in  tbe  coanlry,  and  at  a  distance  from  anj  dwelling  of  man,  or  iMW-&lIn 
Melted  snow,  Is  Ihe  pnrasi  water  ibat  can  be  collected  in  a  mtaial  st^e  ;  but,  DereHbdes^ 
It  is  not  pars,  inasmuch  a*  it  contains  oxygen,  utlnweu,  carbonic  acid,  and  enfbj  matter, 
wbich  it  riB*  met  with  m  the  atmosphere,  besides  nesnj  as  mncb  rnmnion  air  ■!  '" 
PiDcared  from  the  roo&of  bnilding*,  rain-water  i*  alvray*  contaminated  vrithn 
hnpnrrtieB.  derired  liotD  tbe  channrli  through  which  it  baa  flowed.  It  i*  generally  tcit 
dark-yMilotoJ,  and.  whon  olIowEd  to  stand,  depoait*  a  qoantity  of  earthy  ingredienla.  It  ■ 
Mot  in  a  proper  stale  fin- domealic  porpoaea  nntil  it  has  got  quit  of  as  much  of  these  imparities 
a*  it  cm  by  depontkm. 

(119.  J  Kain-waler  for  domestic  nirpoaea  is  cdHected  in  ciatems.  Tbe  feno  nf  a  raim  n^rr 
eUtm,  rrpreBented  by  fig.  30, 1  nave  feund  an  asefnl  cos  li>r  sdlowing  tbe  Dodistiiifoed  da 
position  of  impurities,  and  at  the  same  lime  Aa 

qoick  flowing  off  of  tbe  purer  water,  wiihont  Hftao. 

^torbing  the  deposition.  Let  a  ft  t  c  be  a  cit- 
tern of  stone  or  wood,  placed  ■•'  a  coDrenient 
iftot  of  tbe  stee^g  or  brm-lmue,  for  the  re 
cepdon  of  min-^^ter.  I  have  found  that  mch 
a  cisteni,  of  tlie  capacity  of  IS  cubic  foet,  holds 
a  soflicient  quantity  of  rain-water  for  the  domes- 
tic purposes  of  an  otdinaiy  fumily.  A  cistern 
of  8  feet  sqnaro  at  the  base,  and  3  feet  ia  bight; 
will  just  contulu  that  qonnlily ;  but,  as  the  uzfl 
of  an  ordinary  wnsh-tuh  is  S  feet  in  diameter, 

kce  betwiic  d  und  d  rain  he  made  3  feet 

9  at  leaat.  and  the  higbt  of  Ibn  cistern  b 
could  be  S  feet ;  but  if  more  water  is  raqnired 
than  12  cubic  feet,  then  tbe  higbt  should  be  3 
feet,  which  give*  a  capacity  to  tbo  cistern  of  18 
cubic  feet.  Suppose  the  cistern  reuresented  in 
tfie  figure  to  contain  IB  cubic  feet,  irieD  the  area 
of  a  will  be2i  feet  squam.  and  O  feet  in  hight, 
aapportcd  on  two  aprighl  stone*  d  tf  of  tbe 
breadth  of  the  cistern  Hud  3  feel  high.  The 
cistern  may  either  be  miulo  of  a  lilock  of  free- 
stone hewn  out  to  lbs  dimensions,  or  of  fhisii, 
of  which  the  sides  are  let  into  grooves  in  the 
bnllom  anil  into  encb  oib'^,  and  iml>eildc<l  in 
white-lead,  and  fasto^ie.l  tr.^etber  with  iiou 
chinp*,  having  a  stone  miivablo  rover  c.  Or  it 
naj  be  formed  of  a  box  of  wood,  wcun.'lf  &at- 
ened  at  the  corners  to  be  wnler^ight.  with  a 
emer  of  wood,  and  rearing  on  tlie  stone  sup 
poils  i  d.  Stono  being  more  dunilite,  is,  of 
ooorse,  preferable  to  wood  fur  a  cistern  that 
standi  QUt  in  the  opAri  air.     A  hollow  cofiper 

oylinder  g  is  fcstcn«l  perpeiulicalarlv  into  the  KiiK-wiTi«  ciiTiiW. 

boMem  a,  having  its  lower  end  ptnjecting  1  inch 

below,  and  its  uppsr  3  inches  above,  the  nis|Mvtive  sarftceaof  the  bottom.  Tbe  npoer  earf 
of  file  copper  cylinder  is  linroed  lo  receive  a  ground  tmnealed  cone  of  copper  called  a  ptu 
or  stopper,  which  is  moved  up  and  down  with  the  levirr  k,  by  means  of  Ibe  stoat  copper  rao 
I,  The  plug  must  bo  made  watertigbt  with  grenso,  the  rod  of  wliich  passes  tbrnnsh  a  bol* 
In  tha  cover,  to  be  connected  with  Ibe  lever,  whose  support  orfiilcruin  »  fiird  on  the  covbt. 
These  part*  an  all  made  of  copper,  to  withstand  rusting  from  tbe  water,  with  tbe  exneptiDai 
of  die  lever,  which  may  be  of  itnn,  jiainted.  Tha  rain-water  is  supplied  to  the  cistern  by  tlap 
••I™  e,  which  desoends  from  the  ram-water  condactor,  and  ia  let  throngh  a  hole  iu  tbe  carer. 


tbe  space  bf 


Tha  water  is  repuHented  slandhiE  as  high  as  I,  bnt,  in  case  it  should  i 
paaoS'by  Ibe  lead  waile^ipe  ^  which  faiecarBd  attl  imn^la  at 
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^1  I  III!  I  ^  .  I  ■  ^.1       I  ^— 1^— ^_^— ^— ^,1^ 

WttiMr  «,  wkoae  uppar  end  is  made  flush  with  the  apper  surftoe  of  the  bottom  a.    Aftar  th» 

water  has  enterod  die  cistern,  it  gets  leave  to  settle  its  sediment,  which  it  may  do  to  the  hi(|ht 

«f  the  opper  end  of  g.    The  sediment  is  represented  by  m,  and,  when  it  aocumulaies  to  kf 

tbe  cover  e  should  be  taken  off,  and  the  waste-pipe  /  removed,  and  it  can  then  be  cleaned 

completely  oat  by  the  warier  ».    The  waste  water  runs  away  through  the  air-trap  «,  and 

sloog  the  drain  p.    It  is  more  convenient  to  have  two  small  than  one  large  cistern,  as,  while 

die  water  is  risin;^  in  the  one,  that  in  the  other  gets  leave  to  settle.     The  cost  of  inch  a  d^ 

tem,  with  droved  stones,  and  to  contain  18  cnbic  feet,  with  the  proper  mountings,  may  be 

aboat  £5.    I  think  it  right  to  say,  in  oonmiendatiou  of  this  form  of  water-cistern,  that  in  ae 

case  have  I  known  the  water  about  the  plug  to  be  frozen— in  consequence,  perhaps,  of  the 

noQ-coadactm?  power  of  the  mud  in  the  bottom  of  the  cistern.    The  rod  t  has  sometimes  be 

oomo  fast  to  tlie  ice  on  the  top  of  the  virater,  but  a  little  boiling  water  poured  down  by  tha 

side  of  the  rod  through  a  funnel  soon  freed  it  fixmi  restraint 

(120.)  Rain-water,  besides  containing  gases  in  solution,  becomes  impregnated  with  many 

sahiie  substances  in  its  passage  dirough  the  ground ;  and  honce  the  water  oi  springs  and  riv* 

en  always  contains  many  ingredients.    The  porest  spring-water  is  that  which  nas  passed 

tfaroagfa  gravelly  deposits,  mch  as  of  granite,  sandstone,  quartz ;  because  the  component 

parts  of  those  stony  substances  being  insoluble,  the  water  cannot  take  up  much  of  them.    la 

the  same  way  the  water  of  old  wells  is  purer  than  that  of  new,  because  the  long  continaed 

action  of  tlie  water  has  removed  or  gradually  dissolved  the  soluble  matten  in  the  same  pae- 

■ages  through  the  ground  to  the  well.     "  The  matten  generally  contained  in  spring,  well, 

and  river  wnter,"  says  Mr.  Reid,  "  are  caibonate  of  lime,  sulphate  of  lime,  muriate  of  lime, 

sulphates  of  potash  and  soda,  muriate  of  soda,  and  sometimes  a  litde  magnesia.    '  In  raift* 

water,'  says  Dr.  Murray,  '  the  muriates  I  have  found  generally  to  form  the  chief  impr^ue* 

titm,  while  in  spring-water  the  sulphates  and  carbonates  are  predominant,  and  in  the  fbmier 

the  alkalies/  potash  and  soda,  '  are  in  larger  quantity,  while  the  earths,  paurticulaily  lime,  are 

more  abundant  in  the  latter.'  *'*    It  is  in  its  combination  with  one  or  more  of  these  salts  that 

water  becomes  hard^  chiefly  with  the  sulphate  of  lime  or  eypsum,  and  the  carbonate  of  lime 

or  limestone.    Water  is  said  to  be  hard  when  it  will  not  dissolve  but  decompose  soap.    Soft 

water,  on  the  other  hand,  does  not  decompose,  but  combines  easily  with  soap  and  oissolvea 

it    Hard  water  is  not  so  fit  as  soft  for  many  culinary  purposes,  such  as  making  tea  and  boil* 

ins  vegetables.     It  is,  therefore,  of  importance  for  you  to  know  when  water  is  in  a  hard  or 

soft  state.    By  placing  a  few  thin  slices  of  white  soap  in  a  clean  tumbler  of  the  water  to  be 

ezamiued,  its  kardneM  will  be  indicated  by  white  Jleika  or  curdy  particle$  around  the  eoap, 

the  effect  of  decompositionr^the  acids  of  the  salts  in  the  water  combining  vnth  the  alkali  or 

the  soap  and  leaving  the  fetty  matter,    A  very  small  quantity  of  either  of  the  salts  enumei^ 

ated  above  will  render  water  hard.    Water  can  dissolve  1-500  part  of  its  weight  of  gypsum; 

but,  according  to  Dr.  Dalton,  I-IOOO  part  is  sufficient  to  render  it  hard ;  and  Mr.  Cavendish 

says  that  1200  grwns  of  water  containing  carbomo  acid  will  hold  in  solution  1  g[rain  of  lim^ 

Btoae.    Limestone  is  inaolnble  in  pure  water ;  but  water  containing  carbonic  acid  in  solntioa 

can  dissolve  it 

(121.)  "  To  discover  whether  the  hardness  be  owmg  to  the  proaenoe  of  limestone  orgy^ 
am,  the  following  chemical  tests,"  says  Mr.  fieid,  "  may  be  applied.  A  solution  ot  me 
nitrate  of  barytee  will  produce  a  white  precipitate  with  water  containing  either  gypsum  or 
limestone ;  if  limestone  have  been  present  in  the  water  the  precipitate  will  be  dissolvedt. 
and  the  liquid  rendered  clear  on  addinff  a  few  drops  of  pure  nitric  acid ;  if  the  presence  ef 
CTpsum  caused  the  precipitete,  this  will  not  be  dissolved  by  the  nitric  acid.  A  sidution  of 
the  sugar  of  lead  may  be  used  in  tlie  same  way,  but  the  nitrate  of  barytes  is  preferred,  "t 

(122.)  As  to  a  practical  remedy  for  hard  water,  boiling  will  remove  the  lime.  The  caiv 
Ixnuc  acid  in  excess  in  the  vi^ter  is  converted  into  the  gaseous  form,  and  the  carbonate  of 
lime  then  becnailng  insoluble,  falls  to  the  bottom  of  the  vesseL  Hence  the  incrustation  of 
tea-kettles.  If  the  hardness  is  caused  hy  gypsum,  a  little  pearlash  or  soda  (carbonate  of 
pot^  or  carbonate  of  soda)  wHI  remove  it,  and  the  lime  of  the  water  will  also  be  pred^ 
tated  with  the  carbonic  acid  of  the  pearlash  or  soda. 

(123. 1  Biver-water  is  always  softer  than  spring  or  well  water,  because  it  deposits  its 

earthy  injpnediente  when  flowing  in  contact  with  common  air,  which  it  absorbs  in  coiisident* 

ble  quantity.     By  analysis,  the  water  of  the  river  Clyde  yielded  1-35  of  its  bulk  of  gases,  of 

wbiai  19-20  vrere  common  air.     "  All  that  is  necessary,"  remarics  Mr.  Beid,  **  in  order  to 

render  river-water  fit  for  use  is  to  filter  it.     This  is  rather  a  mechanical  than  a  chemical 

opemtioa,  and  is  done  by  cansing  the  water  to'  poor  through  several  layers  of  sand,  which 

loteroepti  Che  moddy  particles  as  the  liquid  passes  through.    Filtering  stones,  made  of  some 

porooa  material,  such  as  sandstone,  and  hollowed  out  so  as  to  be  capeole  of  containing  a  aon* 

sidenble  quantity  of  water,  have  sometimes  been  employed  to  puiify  water.    Compressed 

spoogeB  have  also  been  employed  for  this  purpose.     &ind  and  charcoal  form  the  chief  ele' 

meoto  in  the  conatraction  of  the  filters  now  so  much  employed  for  purifying  water,  the  pow* 

deied  cfaaxcoal  acting  not  only  mechanically  in  detaining  any  muday  particles,  but  having  a 

chemical  effect  in  sweetening  the  water  f rendering  it  finMh)  if  it  be  at  all  tainted,  or  eren  ia 

reCaiding  putrefection,  if  it  have  any  tendency  that  way."t 


•  Aakl*s€awiiite7arX8tBrs,pk]9SL  tIMa.p.190.  tIUd.«n. 
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024.)  Water,  as  a  bevera^,  wonld  be  inflipid  or  even  naaaeons  witbont  the  gases  and 
Mline  matters  usiially  fonnd  m  it.  They  give  a  nataral  seasoning  and  a  sparkling  appeanmoe 
to  it,  thereby  rendering  it  agreeable  to  tibe  taste.  Every  one  uows  the  mawkisii  taste  of 
Wiled  water  when  drank  alone. 

(125.)  As  I  am  on  the  subject  ol  water,  a  few  words  should  here  be  said  on  the  makins 
of  horse-ponds.  The  pontion  of  the  horse-poud  will  be  seen  in  figs.  1  and  2,  in  PlatesL 
aod  II.  When  a  small  stream  passes  the  steading,  it  is  easy  to  make  a  pond  serve  tlie  pnp> 
pose  of  horses  drinking  and  washing  in  it,  and  the  water  in  sach  a  pond  will  always  be  pore 
•nd  dean.  But  it  may  happen,  for  the  sake  of  convenience,  when  there  is  no  stream,  that  • 
pond  shoold  be  dog  in  clay,  in  which  case  the  water  in  it  will  always  be  dirty  and  oflTenore, 
imless  means  are  used  tn  bring  water  by  a  pipe  fix>m  a  distance.  If  the  sabsoil  is  sravelly, 
Ae  water  will  with  diflicallT  be  retained  on  it,  on  which  account  the  bottom  should  be  pad- 
dled with  clay.  Puddling  is  a  very  simple  process,  and  may  be  performed  in  this  mamier : 
Let  a  quantity  of  tenacious  clay  be  beaten  smooth  with  a  wooden  rammer,  mixing  with  it 
about  one-fourth  part  of  its  balk  of  slaked  lime,  which  has  the  effect  of  deterring  worms 
■uJcing  holes  in  it  After  the  mass  has  lain  for  some  time  souring,  let  large  balls  of  it  be 
finned  and  thrown  forcibly  on  the  bottom  of  the  pond,  made  dry  for  the  purpose,  and  beaten 
down  with  the  rammer  or  tramped  with  men's  feet,  rnitO  a  coating  6  or  7  inches  in  thick- 
•ess  is  formed,  or  more,  if  there  is  plenty  of  clay.  Then  let  a  quantity  of  clean  gravel  be 
beaten  with  the  rammer  into  the  upper  sur&ce  of  the  clay  before  it  has  had  dme  to  harden. 
Should  the  pond  be  large,  and  the  weather  at  the  time  of  making  it  so  dry  as  to  harden  tlie 
clay  before  its  entire  bottom  can  be  covered  with  it,  let  the  pnddhng  and  graveling  proceed 
together  by  degrees.  Above  the  coatins^  of  gravel,  let  a  substantial  causeway  of  stones  and 
Mnd  be  formed  to  resist  the  action  of  the  horses'  feet,  and  which,  if  properly  protected  at 
ifae  ends,  and  finished  on  the  open  side  of  the  pond,  will  withstand  that  action  for  a  long 
time.  I  have  seen  a  sort  of  pond  reconunendeu  to  be  made,  into  which  the  horses  enter  at 
dne  end,  and  pass  through  it  by  the  other.  Tiiis  is  a  convoinVut  «ihape  of  pond,  in  as  fin*  as 
it  admits  of  the  uninterrupted  passage  of  the  horses  throvgh  the  pnn(i.  but  it  is  liable  to  seri- 
ous objections.  Being  contracted  laterally,  the  pair  of  horses  which  first  descend  to  drink 
wiU  occupy  tlie  greatest  proportion  of  its  whole  bread- h,  and,  while  in  that  positiou,  the 
■aoceeding  pair  must  drink  the  muddy  water  at  their  heels ;  and.  as  the  contracted  form 
precludes  easy  turning  in  the  deepest  part  of  the  water,  none  of  the  rest  of  the  horses  can 
oe  permitted  to  block  up  the  opposite  or  open  end  of  the  pon^l.  A  mnth  better  form  of  pond, 
I  conceive,  is  with  an  open  side,  having  tlie  opi>osite  side  feiiceil,  nud  the  water  supplied 
dean  at  the  upper  end,  and  made  to  flow  immtdiately  away  hy  tlie  lower.  At  such  a  pond 
%  number  of  horses  can  stand  in  a  row  to  drink  at  the  sH!:ie  time,  ai<l  easily  pass  each  other 
ib  tiie  act  of  washing  the  legs  after  drinkiifg.  As  to  th«^  d'  y^th,  no  ho''«r-pond  should  ever 
exceed  the  hight  of  the  horses*  knees.  The  water  phonld  on  no  nreount  rraeh  their  bellies; 
for  although  I  am  quite  aware  of  plowmen  boins  <h»sii  ofis  to  \\  »«]#•  ihe'.r  hornes  deep,  and 
of  even  wishing  to  see  their  sides  lavetl  with  water,  io  save  •h^insf'hes  wrae  trouble  ill 
cleaning,  that  is  no  reason  why  you  should  run  the  rirtk  of  eiulaiigering  the  health  of  your 
horses  by  making  the  pond  deeper  than  the  knee. 

(126.)  With  reeard  to  the  kind  of  stone  which  ehonhl  b*»  emolovrd  in  the  building  of  a 
■leading,  it  must  be  determined  by  the  mineral  product  of  the  lor^ilitv  in  which  it  is  pro- 
posed to  erect  it.     In  all  localities  where  strme  is  ae<-esaible.  it  f<ho(i!d  be  pieferred  to  every 
other  materiad ;    but  where  its  carriage  is  distant,  and  of  eoun»e  i'>  pensive,  other  materials, 
sach  as  brick  or  clay,  must  be  taken.     In  large  flat  tracts  of  eoni»tn\  "tone  is  generally  at  too 
great  a  distance  ;    but  in  those  situations,  clay  beine  nbnrdnnt,  brir  k  may  be  easily  made, 
and  it  makes  an  excellent  building  material  for  walls,  and  far  suDerior  to  the  old-fitshioned 
elay  walls  which  woro  in  vogue  before  brick  became  so  universally  used  for  building.     Of 
stone,  any  kind  may  be  used  that  is  nearest  at  hand,  though  some  rocks  are  much  better 
adapted  for  buildinsr  purposes  than  others.      1.  Of  the  primitive  ro<*ks,  gray  granite  forms  a 
beautiful  and  durable  stone,  as  is  exemplified  in  the  buildhigs  in  Aberdeenshire,  Comwall, 
and  Newry  in  Ireland.     Gneiss,  micaslate,  and  clayslate,  do  not  answer  the  purpoae  -wdl. 
They  give  a  rough  edgy  fi'acture,  frequently  rise  too  thin  in  the  bed,  especialry  in  tbe  case 
of  clayslate ;  are  not  unfi-equently  curved  in  the  bed,  and  at  the  same  time  difllicnlt  to  He 
dressed  with  the  hammer.     2.  Of  the  transition  series,  graywacke  makes  a  beautiful  build- 
ing-stone, as  may  be  seen  in  the  houses  at  Melrose.     The  old  red  sandstone,  Hiotigh  a  gond 
bmlding-stone,  has  a  disagreeably  sombre  aspect,  as  seen  at  Arbroath ;  but  die  inforior  ^rvw 
nadatoiie  which  prevails  in  the  neighborhocxi  of  Dundee,  is  a  beautiful  and  dmnlde  bniki* 
hig-stone.     3.  All  the  sandstones  of  the  coal  formation  form  excellent  materiak  for  building, 
M  is  exemplified  in  Edinburgh  and  many  other  places.     4.  The  limestone,  from  marble  to 
die  mountain  carboniforous  limestone,  make  fine  baildiBg-stone,  as  at  Plymootli ;  but  in  csm& 
of  fire  they  are  apt  to  be  c^cined  by  heat,  as  exemplified  in  the  cathedral  at  Armagh,  before 
il  was  repaired.    And  5.  Bven  the  trap-rocks  are  employed  in  building  houses  where  saad- 
•taoes  are  scarce.     Though  the  two  classes  of  rock  are  firequendy  located  together.    VHub- 
ilone  is  objectaonable,  inasmuch  as  it  throws  out  dampness  in  wet  weather,  md  the  waBs 
require  to  be  lathed  and  plastered  on  the  inside,  to  rander  the  house  even  comfortable.   FV(0> 
qoently  where  whiPftone  is  near  at  htad*  aiMl  sandstone  can  be  obtouedet  a  little  iVniiir^ 
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Ok  ItfMr  ii  emplsTed  m  coraen.  ribato  mmI  tinteli,  dton^  tbe  contiMt  of  color  betwixt 
lliil  ia  HM>  violent  to  be  pleanol  lo  tbe  eje.  If  nuidttoiie,  iberefbm,  can  be  pniciirMl  M  • 
teanoBUa  com  of  emiage,  joa  •hould  ^to  it  Ibe  prefenmce  to  vriuniniDe,  for  the  nke  of 
ooaiin  lo  yoar  liva-Mock  in  their  habitaluoB  in  Kot  wealhei.  Yon  Idbjf,  iade«d,  obooee  to 
inenr  lbs  eipenai  of  lathing  wd  plaUering  all  (he  inoidei  of  &e  walla  of  the  Meading ;  bat 
a  hllwd  mtll  in  amy  part  at  a  atpaling  wnuld  be  apt  to  ba  broken  br  every  thing  that  came 
igainM  it,  and  ia,  «n  that  account,  au  aoniitable  fimrtung  fcr  ■  neadmg.  8.  The  wont  lort 
(H  boilding-cliine  are  landbrt  bcnlden  of  the  primilire  and  trap  rock*,  which,  altboogb  >•■ 
daoaaMs  bj  gonpowdcr,  and  manavDabte  by  cltwrage  inio  convenient  ifaaped  Monen,  u>ow 
Kiuat  labor  in  tl¥Hr  piepaiatjon  lor  onilding ;  and  tven  after  Ibe  stonva  are  prepared  in  tha 
biat  maaner  thsy  are  capable,  their  bed*  are  frequetidy  very  idu^,  and  jointug*  caarin, 
■ad  tbe  variety  of  teitare  and  n^r  ribibited  by  them,  reader  them  at  the  beat  nmi^Ily 
objecti  in  a  boilding.  They  are  eqoally  munitable  for  dr|r-eluDe  dykes  aa  for  buildiag*,  sie 
in  the  oaaa  of  dykea,  thay  matt  he  uaed  ^ery  nearly  in  then-  natoral  itatc,  bj  ilk!  onial  chana 
(or  Kicfa  work  will  not  bear  labor  being  beatowed  oo  the  prepanuion  of  ibe  malend.  BtUl, 
after  all,  if  no  better  nialerid  fcr  buiUing  huuaei  if  iwar  at  baud  than  thoee  boulden,  they 
UMUtbe  taken  a*  tbe  only  natural  prodact  the  ooanCry  aflbrda.  There  ia  a  claaa  of  iMnddera, 
rampoaed  chiefly  of  mkaceooi  auidatoiie,  foand  in  banke  of  gravel,  whlrb  ni-awer  for  diy- 
atooe  dykea  ndmirably,  aplitting  with  eaae  wiib  a  band-picfc  into  thin  layera,  and  exUbitiuc 
ft  tmgh  nriace  on  d»  bed,  very  favorable  to  their  adhemtce  together  in  tbe  vrall.  Thn 
■pecie*  of  bnHdisg  material  ia  aODndant  in  Fortuahire,  wbere  apeamena  of  dty-atone  boild- 
ing  m»  be  aeen  of  a  anperior  order.  In  theae  remarka  of  the  general  choice  of  balldiii|^ 
atone*  by  Mr.  G.  Bnn^  architecl  in  Bdinboivh,  tbere  i*  much  imlh :  ■'  Tbe  eogiiteer  ami 
architect,"  aaya  be,  "go  diOerentlT  to  work  in  chooaing  tbeir  atonn.  Tbe  former,  in  maki^ 
bia  experimenta  for  bia  piera  and  bridgn,  aelecta  the  atrongest  and  banleat  aa  moat  roiled  tu 
iiiait  great  prennre.  The  latter,  for  bia  architectural  decoratioiia,  cbnoaea  not  only  Ibe  moat 
beantiml  aa  to  leitnn  and  anifonnily  of  color,  but  thote  wluch  n»y  be  eaaily  cut  into  the 
moat  deticale  moutdingt,  and  which,  moreover,  will  atud  tbe  winter'i  froet  and  Ae  amn- 
■n«'a  beaU.  It  uuy  be  remaHced  thai  tlte  hardeat  Itoitea  are  not  alwaya  tfaoae  which  hM 
ant  tbe  beat  a^iimt  tbe  effeela  of  the  weatber."* 

(137.)  I  may  here  obierTe,  in  concluding  my  obaei  >aliopa  on  tbe  gpecilicatiomrf maawuy, 
ttmt  any  lime  that  ii  uaed  on  a  farm,  Kir  the  porpcae  of  Heepa  for  groin  or  lor  mortar,  gab 
leave  to  lie  aboot  in  the  moat  careleaa  manner,  either  ander  a  (hed,  or  at  aome  place  cob- 
tignooa  to  vrater,  where  it  Ind  been  maile  up  into  morta'.  In  either  caae  there  i*  waate  of 
■  naefiil  article  ;  and  in  many  ^arta  of  the  cDontrr,  where  carriage  ia  far  dialant,  it  ia  a  hi^ 
priced  article.  Tbe  lime  that  ta  to  be  n»d  in  a  diy  (tale  ihoold  be  kept  under  cover ;  and 
■n  that  b  required  in  a  aeaion  could  be  held  in  a  caA  or  nnall  hogihead  lo  ffand  in  a  cor- 
■Mr  of  ifaa  cartehed  or  potato-atore,  but  not  in  tbe  itrnw-bam,  where  a  little  damp  may  canae 
it  to  ignite  the  itraw.  With  regard  to  murtar,  no  more  ahoold  be  made  at  a  time  than  ia 
oaed,  or  it  aboiild  be  carefolly  heaped  together  in  a  convenient  place,  and  covered  with  tnif 
(IS8.)  Id  Sweden,  mortar  ia  made  and  kept  in  a  convenient  tiinn  of  cart,  repreeentad  b>> 
fig.  31,  a  pTBctke  wfaich  might  with  propriety  be  fcUowed  in  tfaia  otwntry.    Tbe  oart  eon 


Ato  of  ■  oobe  atedoraaideorsfeet  made  of  S-inch  Akk  bsttena.  tha  wbeeb  we 
fcraMd  of  iu  two  fidea  of  ttn  cnbe,  oo  which  are  filed  dronlar  aegmaita  rkA  m  *  and/, 
Made  at  atrang  hattana  3  itx^  thick,  nenred  t^  a  aorew  at  each  end  into  tbe  nia  of  M* 

■  Haa  b^i  ef  llw  Hl^lnd  «d  IptoaBBnl  Sodaqr.  nt  ■.  p.  K. 
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cobe,  and  the  circles  are  fbod  widi  iron  aa  common  wheel*.  The  axle  g,  innde  and 
»  cloBely  paMed  through  the  cube,  lo  as  not  to  allow  any  of  the  mortar  to  come  oat.  The 
axle  Bove«  in  a  small  iroo  nave  attached  to  the  shafts  of  the  cart.  On  it  are  screwed  iroo 
bars  f .  which  pass  through  one  of  the  sides  of  the  cube,  and  fiwCened  to  h  by  screws  k.  The 
use  of  diese  bars  is  to  break  the  mortar  when  too  tough ;  and  if  one  set  of  ban  is  foond  in> 
sufficient  for  that  purpose,  similar  ones  should  be  pot  through  the  opposite  side  of  the  cubeu 
A  lid  A  is  well  secured  to  the  cube  by  hinges,  and  kept  fast  by  means  of  a  hasp.  When 
the  shafts  are  drawn,  the  whole  cart  revolves  with  the  wheels. 

(129.)  The  lime  is  put  into  the  cart  by  the  lid,  sod  sprinkled  over  with  a  little  water, 
about  half  a  gallon  of  which  to  the  bushel  of  lime  will  be  enoush  the  fibrst  time.  The  cart  is 
then  driven  round  a  while ;  and  when  the  driver,  who  most  often  look  to  the  mortar,  finds 
dat  all  the  water  is  imbibed,  a  little  more  must  be  poured  in,  and  the  cart  again  driven 
round.  Water  is  poured  in  in  small  quantities  until  the  lime  ibrms  coagolaled  masses  or 
balls,  and  then  it  is  worked  until  no  dry  lime  is  seen  in  the  mass.  The  success  of  making 
mod  mortar  depends  on  the  skill  of  the  driver,  who  will  soon  learn  to  do  it  well  after  a  cart- 
nil  or  two  of  driving.  Three  bushels  of  lime  and  sand  can  be  prepared  in  this  way  in  a  short 
time,  but  the  sand  sbocld  not  be  put  in  tiH  after  the  lime  has  been  sufficiently  wronght  with 


(130.)  Of  the  specification  of  earpenUr^work,  the  first  timber  dnt  is  used  in  building  coia 
sists  of  »afe4intei»t  which  should  be  4  inches  thick,  of  such  a  breadth  as  to  cover  the  wp^im 
they  are  placed  over,  and  they  should  have  a  solid  bearing  at  both  ends  of  12  inches. 

(131.)  The  scantlings  or  couples  far  the  roofs  vary  in  size  with  the  breadth  of  the  buOd* 
inc.     When  the  building  is  18  feet  wide,  the  scantlings  should  be  8  inches  wide  at  bottom, 

7  mches  at  top,  and  2i|  mcbes  thick.  Those  for  15  feet  wide  buildings  should  be  7 4  inches 
wide  at  bottom,  and  6^  inches  at  top.  All  scantlings  should  be  placed  18  inches  apart  from 
center  to  center,  upon  waU-vlates  8  inches  wide  by  1^  inches  thick,  firmly  secured  to  bond- 
Hmber  built  into  the  tons  ol  the  walls.  These  dimensions  of  scantlines  are  suitable  for  a  roof 
of  blue  slates.  For  a  tile-roof  the  scantlings  are  placed  2  feet  apart  trum  center  to  center. — 
For  roofing  with  gray-slates,  which  are  very  heavy,  the  scantlings  should  be  3  inches  thick. 
With  tiles  and  gray-slates  the  roo6  require  a  higher  pitch  than  with  blue  slates,  and  this  is 
given  by  making  the  scantlings  1  font  longer. 

f  132.)  The  balks  of  an  18  feet  wide  building  should  be  7^  inches  broad  by  2|  inches  thicV, 
and,  for  the  15  feet  one,  7  inches  by  2|  inches.  In  both  cases  the  balks  should  be  of  iho 
length  of  one  of  the  scantlings,  which  will  bring  its  position  so  low  down  on  the  scantlings  ss 
to  be  only  a  little  more  than  3  feet  above  the  waU-neads.  It  is  generally  supposed  that  one 
bilk  is  sufficient  for  the  support  of  the  scantling ;  but  it  will  be  seen  in  fi^.  6,  p.  88,  that  I 
have  represented  a  vertical  section  of  the  principal  range  of  the  steading  with  two  li^ks,  be- 
cause I  would  always  prefer  two  balks  to  one,  and  the  only  objection  to  the  two  is  the  ex- 
pense. When  two  balks  are  employed,  the  lower  one  wiU  be  about  2  feet,  and  the  upper 
one  about  5  feet,  above  the  wall-heads. 

(133  )  If  a  slated  roof  is  adopted,  there  should  be  a  ridge^ree  10  inches  broad  by  2  inches 
thjck,  and  the  tops  of  the  scantlings  should  be  bound  with  collar-pieces^  5  inches  broad  and 
2  inches  thick,  half  checked  into  the  scandings.  If  a  tile-roof  is  preferred,  it  is  sufficient  that 
the  tops  of  the  scantlings  be  checked  in  with  collar-pieces,  as  just  described. 

(134.)  The  whole  roof  should  be  covered  with  sarking^  |  inch  thick,  and  clean  jointed. 
A  tile-roof  requires  tile-lath^  \\  inches  square,  and  11  incnes  apart,  excepting  at  the  eaves, 
which  should  nave  a  boarding  from  12  inches  to  15  inches  broaa,  and  |  inch  tnick  for  slates. 
Tile-lath  is  also  employed  with  gray-slates. 

n35.)  The  pcands  and  jtnnkers  should  be  9  inches  broad  at  bottom,  and  7  inches  at  top, 
and  3  inches  thick,  properly  backed  to  receive  the  sarking  or  tile-lath  of  the  respective  sorts 
of  roofs. 

(136.)  The  joists  of  the  flooring  in  the  part  of  the  buildings  that  is  18  feet  wide  should  be 
10  inches  deep  by  2^  inches  in  thickness,  placed  18  inches  asunder  hrom  center  to  center, 
and  having  a  wall-hold  or  rest  of  12  inches  at  each  end.    When  the  bearings  of  joists  exceed 

8  feet,  it  is  a  more  secure  and  economical  plan  to  have  beams,  instead  of  battens,  laid  across 
the  building,  13  inches  deep,  and  6i|  inches  in  width,  with  a  wall-hold  of  12  inches  at  each 
end.  Upon  these  should  rest  joists  7  inches  deep,  and  2|  inches  in  breadth,  and  not  more 
than  16  inches  apart  from  center  to  center,  dove-tailed  into  the  beams  with  a  bold  of  9  inches 
at  each  ecd.  These  joints  are  best  cut  out  of  Memel  log  of  first  or  second  quality,  the  difier- 
ence  of  price  between  the  two  qualities  being  2d.  the  cubic  foot. 

(137.)  The  Jloors  of  the  upper  and  com-liam  and  granaries  should  be  of  1}  inches  thick, 
of  red  or  whito  wood  battens,  grooved  and  tongued,  and  well  seasoned  when  wrought  and 
laid.  ^  The  under  side  of  the  floor,  and  the  joists  which  support  the  floor  of  the  upper4»am» 
forming  the  roof  of  the  corn-bam,  should  be  clean  dressed,  to  prevent  the  adherence  of  dust. 

(138.)  In  some  parts  of  the  country,  and  especially  in  Bast-Lothian,  the  floor  of  the  corn- 
barn  is  made  of  oompocifion ;  but,  in  order  toleave  a  pert  of  the  floor  clean,  upon  which  to 
winnow  the  gram,  a  QMU^e,  12  feet  square,  is  usually  left  in  the  middle  of  the  floor.    This 
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wpaoe  is  laid  with  sleeperjoisting,  7  inches  deep  by  2}  inches  thick,  and  18  inches  apart  fixnn 
nmter  to  center,  supporting  a  flooring  of  deal  2  inches  thick,  grooved  and  tonsued.  As  a 
precantion  against  vermin,  as  well  as  the  enjoyment  of  cleanliness  while  winnowing  and  oth* 
erwme  handling  the  grain,  I  would  always  recommend  an  entire  wooden  floor  for  the  corn- 
bam,  to  be  laid  down  in  the  manner  described  in  (16.)  and  represented  in  fig.  6m).  88 

(139.)  The  windows  of  the  stables  should  be  of  the  form  of  fig.  14,  p.  105.  Tnose  of  the 
oiiisr  ajKirtmentfi  of  the  steading,  widi  the  exception  of  the  granaries,  Miould  be  of  th«)  form 
of  fig.  15,  p.  105 ;  and  those  of  the  eraiiary  should  be  of  the  form  of  fig.  17,  p.  107.  The 
adragaUf  if  not  made  of  wood,  may  be  of  cas^iroll  or  zinc.  Cast-iron  astragals  cost  Is.  and 
cine  9|d.  the  square  foot 

(140.)  The  exterior  doorgj  7)^  feet  hi^h,  should  be  of  H  inch  deal,  grooved,  and  tongnedy 
ana  beaded,  having  three  back-bars,  7  inches  broad  by  l;}  inches  thick ;  those  of  the  cotd- 
bam,  cow-byre,  and  boiling-house,  being  in  two  horizontal  leaves,  that  of  the  upper-bam  in 
two  vertical  leaves,  and  those  of  the  rest  of  the  apartmeuts  being  entire. 

(141.)  If  desired,  small  windows  of  one  or  two  n)ws  of  panes  may  be  placed  above  all  the 
oatside  doors ;  in  which  case,  the  voids  of  these  doors  should  be  maide  proportionally  high, 
say  8  feet 

(143.)  The  inside  doors  shoald  be  7  feet  high,  of}  inch  deal,  with  three  back-bare  6  inches 
broad  and  1  inch  thick,  grooved,  and  plowed,  and  beaded.  They  shonid  have  checks  6  inches 
bmad  by  2^  inches  thick,  and  kepa  and  focings  A\  inches  broad  by  }  inch  thick. 

(143.)  The  travis  boarding  of  the  work4iorBe  stable  shonid  be  1^  inches  thick,  OJ  feet 
kmg,  7  feet  6  inches  high  at  the  fore  and  4  feet  6  inches  high  at  the  heel  posts,  doweled  in 
the  joints  wiih  oak  pins,  and  of  an  c^ee  form  on  the  top,  let  into  a  2-inch  deep  groove  in  the 
heel-post,  and  coped  with  beading.  The  heel-posts  should  be  6  inches  square,  beaded,  the 
fore^sts,  on  both  sides,  5  inches  by  2A  inches,  and  both  fixed  at  the  top  to  mntreeSf  0 
inehes  deep  by  2  inches  broad.  The  side  walls  of  the  end-stalls  should  be  finished  in  the 
same  manner,  and  firmly  secured  to  wall-straps  and  bond-timbers. 

(144.)  The  travis-boaraing  of  the  ridin?-horse  stable  should  be  oiP  the  same  strength  as 
just  described ;  but  the  h^l-posts  shonid  be  turned  5  feet  high  above  the  ground,  with 
moulded  caps  and  balls,  and  let  fiom  18  inches  to  2  foot  into  the  ground,  through  a  stone 
frame  18  inches  aquara  and  12  inches  thick,  fimily  built  with  stone  and  mortar.  The  fore- 
posts  should  be  3  inches  in  diameter  on  both  sides  to  the  bight  of  the  travuuboarding.  Heel- 
posts  are  also  made  of  cast-iron,  which  cost  22s.  each. 

(145.)  The  hayracks  of  the  work-horse  stable  shonid  have  a  hard-wood  rail,  3  inches 
deep  by  2|  inches  wide,  and  the  spars  of  fir,  2  inches  broad  by  1^  inches  thick,  placed  2| 
inches  apart     These  spars  should  be  put  on  both  fitint  and  bottom. 

(146.)  The  haj-racks  of  the  riding-^iorse  stable  should  be  of  hard-wood,  and  placed  high 
np.  with  Tads,  3  inches  deep  by  2^  inches  wide,  and  turned  rollere,  2  inches  of  diameter,  set 
3^  niches  apart  Cast-iron  racks  are  firequendy  used  in  the  comer  of  the  stall,  and  they 
coat  lOs.  each. 

(147.)  The  mangers  of  the  riding-horse  stable  should  be  of  rounded  battens  in  front,  of 

foU  breadth  of  the  stalls,  placed  at  a  convenient  hight  above  the  floor,  and  bottomed  and 

lined  with  l^inch  deal. 

(148.)  In  the  woik-horee  stable,  eom-hoxes  are  placed  in  the  near  angle  of  the  hay-racks. 

(149.^  The  9taUs  of  &e  cow  or  feeding  byres  should  be  made  of  l|-incb  deal,  beaded, 

grooved,  and  tongued.     They  shonid  be  6  feet  long,  and  4  feet  high,  with  1-inch  beaded 

coping,  let  into  stakes  or  hoel-posts,  5  inches  to  6  inches  diameter,  and  held  to  the  wall  at 

the  he^  with  a  2-inch  fillet,  and  iron  hold-fest  on  each  side.     The  heel-posts  should  either 

be  tiiken  to  the  bight  of  the  b3rre-wall,  and  secured  to  runtrees,  6  inches  deep  by  2  inches 

bpjad,  or  festened  into  the  ground  with  masonry  like  those  of  the  riding-horse  stable. 

(ISO.)  The  doors  of  tbefneding'koles  of  the  byres  should  be  of  3-inch  deal,  of  two  thick- 


«  (151.)*  The  glairs  ttom  the  com-bam  to  the  granaries,  if  of  wood,  should  have  11  inches 
«  tread  and  7  inches  of  hight  of  steps.  A  stair  or  trap  of  similar  dimensions  may  lead  to 
die  wool-TOoni. 

(1.52.)  The  floors  of  the  granaries,  upper  and  com-bams,  and  wool-room,  should  have  an 
angnlar  skirtinr,  3  inches  by  3  inches,  around  them. 

(153.)  ShoaUi  the  upper-bam,  or  granaries,  or  wool-room,  be  ascended  by  outside  stone 
sturs,  mey  should  be  fiimished  with  plain  1-inch  iron  railing^  carried  around  the  outer  edge 
of  die  steps  and  platform,  with  a  hara-wood  hand-rail,  or  be  mclosed  with  |-inch  deal  lining, 
the  whole  hight  above  the  steps,  and  properly  framed. 

f  154.)  The  interior  of  the  henrKouse  should  be  fitted  up  with  rough  |-inch  deal  shelvea 
ana  divisiona,  and  roosting-trees  3  inches  deep  by  2  inches  broad. 

(155.)  The  doors  of  the  hen-house  should  be  of  l^iuch  deal,  beaded,  grooved  and  tongued. 

(156.)  '^^ooden  venlilators  should  be  placed  upon  the  roof  above  every  alternate  pair  of 
horaes  and  cattle,  of  the  form  and  dimensions  otfig.  8,  p.  95  ;  or  they  may  consist  ot  |-inch 
deal,  6  iacbes  square,  in  an  opening  above  every  utemate  st^,  and  ramished  on  the  upper 
part  above  the  roo^  with  bent  tube<i  of  lead,  6  lbs.  to  the  square  foot,  or  with  zinc  ones  of 
the  same  dimensionB.  The  zinc  ventilators  vary  in  price,  according  to  size,  fix>m  4s.  to  7s.  each. 
(S35) 


140 


THE  BOOK  OF  THE  FARM-^WINTER. 


(157.)  The  ceilings  of  the  stables,  boUing-hoase,  {granaries,  where  tile  are  nsod  for  roofinc, 
wool-room,  and  hen-iiouse,  should  be  la/hed  with  Baltic  split-lath  3-16  of  an  inch  in  tlii£ 
fiess.  **  Laths  are  sold  by  the  bundle,  which  is  generally  called  a  hundred ;  but  7  score,  or 
140,  are  computed  in  the  100  for  3-ieet  laths ;  6  score,  or  120,  in  such  as  are  4  feet ;  and  iar 
those  which  are  denominated  5  feet,  the  common  100,  or  5  score."*  Loth  is  also  made  of 
hmnib  wood,  usually  Scots  fir,  sawn  up  into  {-inch  plank,  and  split  irregularly  with  the  ax, 
and,  when  nailed  ou.  the  splits  are  kept  open  by  means  of  a  wedge.  The  duty  on  foreifn 
lathpwood  a  from  £4  58.  to  £3  12s.  and  on  that  from  the  colonies  from  15s.  to  25s.  on  the 
bulk  of  6  feet  wide  by  6  feet  high,  according  to  the  length  of  the  timber. 

(153»)  The  ridiog-horse  stable  should  have  gaddie-brackeU  of  i-inch  deal,  firmly  sof^xxt 
ed,  and  two  pins  let  into  rails  C  inches  wide  and  1^  inches  thick,  for  each  horse.  The  work- 
horse stable  should  have  two  similar  rails,  with  lai^e  and  small  pins  for  each  horse. 

(159.)  Every  court  and  hammcl  should  be  provided  with  a  gaU^  die  forms  and  dimeo 
sious  of  which  I  will  aflerward  give,  wheu  I  come  to  speak  of  the  subject  d*  gates  in  general, 
in  spring; 

(160.)  The  entrance  to  the  piggeries  should  be  furnished  with  doors  of  1-inch  deal,  of  two 
diicknesses,  crossed,  as  represented  in  fig.  23,  p.  114. 

(161.)  All  the  varieties  of  ^r  timber  import^  into  the  comitry  are  employed  in  the  boild- 
ing  of  •steadings,  and  those  kmds  are  most  used  in  localities  wmch  are  obtained  from  the 
nearest  sea-ports.  For  example,  along  the  oast  coast  of  this  country  Memel  logs  and  Baltic 
battens  are  used  hr  all  rougn  purposes,  while  on  tlie  west  coast  no  timber  is  to  be  seen  in 
the  construction  of  steadings  but  what  is  brought  from  America.  1.  Norway  and  St.  Pe- 
tersburff  battens  being  cut  to  proper  lengths  ^id  breadths,  form  cheap  and  very  durable 
timber  for  all  farm  purposes.  The  price  is,  for  red  from  3d.  to  34d.,  for  white  from  2|d.  to 
3d.  the  lineal  foot.  The  Norway  battens  are  a  shade  cheaper.  The  red  or  white-wood  bat- 
tens make  excellent  floors,  and  plain  deal  doors  f  )r  inside  u^e.  Such  flooring  is  beautifuDy 
dressed  by  planing  machinery  at  Mr.  Burslall*s  mills  at  Leilb.  2.  Memel  logs  are  admira* 
bly  fitted  for  joistine,  windows,  outside  doors,  and  all  outside  work,  it  being  compoaed  of 
strong  and  durable  fibre,  surrounded  with  resinous  matter.  It  sells  for  from  2s.  4d.  to  2s.  6d. 
the  cubic  foot  The  greatest  objection  to  its  nse  for  small  purposes  is  its  knottincss,  oa 
which  account  the  Noiway  battens  make  handier  small  scantlings  and  cleaner  door-work. 
3.  The  American  red-pine  is  excellent  timber,  being  clean,  reedy,  and  resinous.  It  is  sel- 
dom or  never  of  so  laige  dimensions  ns  Memel  log.  It  fetches  frcm  2s.  to  2s.  2d.  the  cubic 
foot.  It  is  fitted  for  beams,  joists,  scantlings,  windows,  and  outside  doors.  4.  American  yel- 
low-pine is  well  suited  to  all  inside  work,  and  especially  that  which  requires  the  highest 
finish,  such  as  bound-doors,  window-fittings,  and  mantel-pieces.  There  is  no  wood  that  re- 
ceives paint  so  well.  The  logs  are  generally  of  immense  sizes,  affording  great  economy  of 
timber  m  cuttmg  them  up.  Its  price  is,  for  small  nzes  Is.  8d.  and  for  large  2s.  3d.  the  cubic 
foot  5.  Swedish  11-iuch  plank  is  good  and  usefiil  timber,  but  its  scantlings  are  not  veiy 
suitable  for  farm-buildings.  I  have  seen  stout  joints  for  ^^rannries  made  of  it,  with  a  |  draught 
taken  off  the  side  for  sarking.  It  forms  excellent  plauknig  for  wheeling  upon,  and  for  gang- 
ways.    It  sells,  the  white-wood  for  fitmi  5d.  to  6d.  and  the  red  from  fid.  to  7d.  the  lineal  foot 

(162.)  In  the  interior  of  the  country,  at  a  distance  from  sca-)Kirts.  komtt  timber  is  much 
used  in  fiu-m  buildings.  Larch  forms  good  scantluigs  and  joists,  ai^d  is  a  durable  timber  far 
rough  work,  and  so  does  well  grown  Scots  fir  of  good  age,  and  cut  down  in  the  proper  ssa- 
son ;  but  its  dui-ability  is  not  equal  to  larch,  or  generally  any  good  foreign  timber  for  rough 
purposes.! 

(163.^  Alt  the  timber  I  have  referred  to  is  derived  from  the  trees  belonging  to  the  natori! 
order  ot  Coniftrm^  or  cone-bearing  trees.  1.  The  Scots  fir,  Pinus  tylveMtrxa^  is  a  well  known 
tree  in  the  forests  of  this  country,  and  few  new  plantations  are  made  without  its  aid,  as  a 
nurse  for  hard-wood  trees.  In  favorable  situations  it  grows  lo  a  large  size,  as  is  evklenced  in 
the  Memel  log,  which  is  just  the  produce  of  the  Scuts  fir  from  the  forests  of  Lithuania.  I 
have  seen  Scots  fir  cut  down  at  Ardovie,  in  Forfarshire,  of  as  gixid  quality  and  use^l  sizes 
as  the  be«t  Memel.  2.  The  Swedish  plank  is  of  the  spruce,  Abiet  excttUa^  or  commnnU  a 
tree  which,  as  it  is  treated  in  this  country,  comes  to  little  value,  being  rough  and  full  of  knots. 
Inspection  of  a  cargo  from  Sweden,  which  arrived  at  Hull  in  1808,  convinced  Mr.  Pootey 
that  the  white  deal,  which  fetched  at  that  time  from  £14  to  £15  10s.  the  loa«l  of  50  cubie 
feet,  was  of  common  sprace,  the  planks  having  been  recently  sawn,  and  a  small  branch  laft 
attached  to  one  of  them.t  3.  Whether  the  Norway  pine  is  the  same  species  as  the  pnw 
found  in  some  of  the  forests  of  the  north  of  Scotland,  I  do  not  know.  I  observe  that  soma 
writers  speak  of  the  Norway  batten  as  of  the  Norway  spruce,  called  by  them  Pimu  AJbiet. 


*  McCuUoch's  Dictionary  of  Commerce,  an.  LaUk. 

t  Id  vol.  ix.  p.  165,  of  tbo  Prize  Essays  of  the  Highland  and  Affricnltaral  i'ocittjt  yon  wffi  find  a  loaf  ae» 
count  of  the  Larch  Plantations  of  AthoU,  drawn  up  by  me  from  the  papers  of  ihe  laiu  Ouike  of  AtkoU ;  and 
In  vol.  xii  p.  1S9,  of  the  aame  work,  is  an  account  of  the  native  pino  forests  of  the  north  of  Scotland,  by  Mr 
John  Grigor,  Forrea. 

X  Pontey's  Profitable  Planter,  p.  41,  4th  edition,  1814 ;  and  at  p.  96  he  relates  an  anecdote  of  a  nersoa 
though  long  accustomed  lo  attend  on  sawyers,  was  deceived  1^  some  Scots  fir.  which  he  ooaaiospBd  < 
lent  foreign  plans. 
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It  xoaj  be  that  the  wlute-wood  battens  are  derived  from  that  tree ;  bnt  the  red-wcM)d  kind 

h«,  very  probably,  the  same  origin  as  tbe  red-wood  of  the  north  of  Scotland,  which  is  from 

a  variety  of  the  Pintu  aylveatrU^  or  korizontalis  of  Don.*    5.  The  red  pine  of  Canada  is  the 

Fmu  reHnoio.    6.  And  the  yellow  pine  is  the  Pinut  varicUnli*  or  PinuM  mUit  of  Michauz, 

which  towon  in  lofty  hight  far  above  its  compeers.     It  grows  to  the  gigantic  hi^ht  of  150 

feet,  aad  most  reqaire  great  labor  to  sqnare  it  to  the  sizes  found  in  the  British  maniet,  largo 

as  these  sixes  nnqnestionably  are.    7.  The  larch,  Larix  europaa^  is  a  native  of  the  ravines 

of  the  Alps  of  tbe  Tyrol  and  Switzeiiand,  where  it  shoots  up,  as  straight  as  a  rash,  to  a  great 

hight 

[164.)  In  regard  to  the  composition  of  wood,  and  its  chemicol  properties,  '*  It  is  considered 
by  chemists  that  dry  timber  consists,  on  an  average,  of  9G  parts  of^  fibroos  and  4  of  soluble 
matter  m  100 ;  but  that  their  proportions  vary  somewhat  with  the  seasons,  the  soils,  and  the 
plant  All  kinds  of  wood  sink  in  water  when  placed  in  a  basin  of  it  under  the  exhausted 
receiver  of  an  air-pump,  showing  their  specific  gravity  to  be  greater  than  1,000,"  and  vaiy- 
ing  from  1.46  (pine)  to  1.53  (o€ik).  .  .  .  *' Wood  becomes  snow-white  when  exposed 
to  the  action  ojf  chlorine ;  digested  with  sulphuric  acid,  it  is  transformed  first  into  gum,  and, 

by  ebullition  with  water,  afterward  into  grape  sugar Authenreith  stated,  some 

years  ago,  that  he  found  that  fine  sawdust,  mixed  with  a  sufficient  quantity  of  wheat  flour, 
made  a  cohesive  dough  with  water,  which  formed  an  excellent  fofxi  for  pigs—apparently 
showing  that  the  digestive  organs  of  this  animal  could  operate  the  same  sort  of  chfui^  upon 

wood  as  sulphuric  acid  does The  composition  of  wood  has  been  examined  by 

Messn.  Gay-Lussac  and  Thenard,  and  Dr.  Frout  According  to  Dr.  Prout,  the  oxygen  and 
)iydrogea  are  in  the  exact  proportbns  to  fonn  pure  water;  according  to  the  others,  the  hy- 
drogen  is  in  exce68."t 

(165.)  "  When  minutely  divided  fragments  of  a  trank  or  branch  of  a  tree,"  as  M.  Raroail 
(^Merves,  "  have  been  treated  by  cold  or  boiling  water,  alcohol,  ether,  diluted  acids  and  alka- 
lies, there  remains  a  spongy  substance,  of  a  snow-white  color  when  pure,  wliich  none  of  these 
resents  have  acted  on,  while  they  have  removed  the  soluble  substances  that  were  associated 
with  it  It  is  this  that  has  been  cidled  voody-matiert  a  substance  which  possesses  all  the 
plnrsical  and  chemical  properties  -of  cotton,  of  the  fibre  of  flax,  or  of  hemp." 

(166.)  "  On  observing  this  vegetable  caput  mortuum  with  the  microscope,  it  is  perceived 
to  be  altogether  composed  of  the  cells  or  vessels  which  formed  the  basis  or  skeleton  €»f  the 
living  organs  of  the  vegetable.  They  are  either  cells  which,  by  pressing  against  each  other, 
give  lite  to  a  net-work  with  pentagonal  or  hexagonal  meshes ;  or  cells  with  square  surfiices ; 
or  else  tubes  of  greater  or  less  length,  more  or  lew  flattened  or  contracted  by  drying—- some- 
times finee  and  isolated,  at  other  times  agglomerated  and  connected  to  each  other  by  a  tissue 
of  elongated,  flattened,  and  equilateral  cells ;  or,  lastly,  tubes  of  indefinite  length,  each  con- 
taining within  it  another  tube  formed  of  a  single  filament  spirally  rolled  up  against  its  sides, 
and  capable  of  being  unrolled  imder  the  eye  of  the  observer,  simply  by  tearing  the  tube 
which  serves  to  support  it.  We  find  the  fiurst  in  all  joans  orgmis,  m  annual  and  tender 
stems,  in  the  pith  of  those  vegetables  that  have  a  pifli,  and  always  in  that  of  the  monocotyle- 
dons. It  is  in  similar  cells  tnat  the  fecula  is  contained  in  the  potato.  The  second  is  met 
with  in  all  the  trunks  and  woody  branches  of  trees.  The  tubes  and  iba  spirals  (trachea) 
are  found  in  all  the  phanerogamous  plants.  These  are  the  organs  which  constitute  the  fibre 
of  hemp,  of  flax,  Ac." 

(167.)  **  Bxperhnent  in  accordance  with  the  testimony  of  history,  proves  that,  if  excluded 
from  the  contact  of  mc  <t  air,  woody  matter,  like  most  of  the  other  organized  substances, 
may  be  preserved  for  a  indefinite  period."  The  plants  found  in  oocu  mines,  the  wood, 
lium  cloths,  bandages,  and  herbs  and  seeds  found  in  tbe  coffins  of  Egyption  mummies,  have 
all  their  characters  undecayed,  and  yet  these  tombs  are  in  many  cases  nearly  3000  yeats  oUL 
"  But,  if  the  woody  matter  be  not  protected  against  the  action  of  air  and  moisture,  the  case 
ia  rery  difierent.  By  degrees  its  hydrogen  and  oxygen  are  disengaged,  and  the  carbon  pre- 
dominates more  and  more.  Thus  the  particles  of  the  texture  are  disintegrated  graduuly, 
their  white  color  fodes,  and  passes  through  all  the  shades  till  it  becomes  jet-black  ;  and  if 
this  altered  woody  matter  be  exposed  to  heat,  it  is  carbonized  without  flame,  because  it 
does  not  contain  a  sufficient  quantity  of  hydrogen.  Observe,  also,  that  the  cells  of  woody 
matter  contain  different  sorts  of  tubsttmees  tendinif  to  orgtuUze,  and  that  these  are  mixea 
sod  modified  in  many  different  ways."  .  .  .  "  Woo(]ty  matter,  such  aa  I  have  defined  it, 
being  formed  of  one  atom  of  carbon  and  one  atom  of  water,  as  soon  as  it  is  submitted  to  the  ac- 
tion of  a  somewhat  elevated  temperature,  mthovt  the  eotUact  of  air^  experiences  an  inter- 
oal  reactioii,  which  tends  to  separate  the  atom  of  water  from  tliue  atom  ot  carbon.  The  wa- 
ter is  vaporized,  and  the  carbon  remains  in  the  form  of  a  black  and  granular  residue."^ 

(168.)  Now,  if  any  means  oould  be  devised  by  which  the  substances  in  the  cells  of  voody 
matter  could  be  deprived  of  their  tendency  to  organize,  when  in  contact  with  common  air, 
wood  mi^t  be  rendered  as  permanently  durable,  and  even  mare  so,  than  the  grains  of 
wheat  which  hvre  been  found  undecayed  in  Egyptian  mummies.    This  discovery  seems  to 


*  See  Qaarterlj  Joonial  of  Agricahore,  vol.  xi.  p.  S30.  t  Ure*s  Dictionary  of  the  Ifts,  sit  Wed 

t  Ras|Mil*s  Orgaaic  Chemistry,  translsted  by  Heodsnoa,  pn.  141-164. 
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have  been  made  by  Mr.  Kyan.  In  contemplatiiig  the  probability  of  the  ate  of  home 
ber  beiug  much  extended  in  the  oonstruction  of  steiidiuga,  when  tho  young  wcxkU  at  preaeut 
growing  shall  have  attained  their  full  growth,  it  may  be  proper  that  the  growers  of  wood, 
and  the  fiu-mera  on  the  estates  on  which  wood  ia  grown,  be  made  aware  of  this  mode  of 
preventing  timber  bein^  aflfectod  by  the  dry»roL  What  the  true  cause  of  dry<40t  ia,  hat 
never  yet  been  determmed,  but  it  frequently  shows  itself  by  a  species  of  mildew,  which 
covers  the  timber,  and  the  action  of  which  opparendy  causes  the  wood  to  decay,  and  cnun- 
ble  down  into  powder.  The  mildew,  however,  is  neither  the  dry-rot  nor  its  cause,  but  ita 
effect  It  is  distinctly  seen  by  the  microscope  to  be  a  fiiugus ;  ana  as  the  fungus  itself  ia  so 
minute  as  to  require  the  aid  of  the  microscope  to  be  distinctly  seen,  its  seeds  may  be  sup- 
posed to  be  BO  very  minute  as  to  be  taken  up  by  the  spongeoles  of  trees.  But  whatever 
may  be  tlie  cause  of  dry-rot  in  timber,  there  is  not  a  doubt  now  of  the  fiict,  ailer  years  of  suc- 
cessful experience,  that  the  process  discovered  by  Mr.  Kyan  of  simply  steeping  timber  in  a 
solution  ot  corrosive  sublimate,  bi-chloride  of  mercury,  preserves  timber  from  cuy-rot. 

(169.)  The  principle  upon  which  the  chemical  action  of  the  corro«ive  subfamate  upon 
vegetable  matter,  preserves  tlie  timber  is  easily  explained.  All  plants  are  composed  of 
cellular  tissues,  whether  in  the  bmk,  alburnum,  or  wood.  The  tissue  cansiala,  as  you  have 
seen,  of  various  shaped  cells ;  and  although  they  may  not  pass  iminterruptedly  along  tba 
whole  length  of  the  plant,  as  M.  de  Candollo  maintains,  yet  air,  water,  or  a  solution  of  any 
thing,  may  be  made  to  pass  through  the  cells  in  their  longitudinal  direction.  Experimenta 
with  the  air-pump  have  proved  tins  beyond  dispute.  Those  cells,  and  particularly  those  c€ 
the  alburnum,  coutuin  the  sap  of  the  tree,  which,  in  its  circulation,  reaches  the  leaves,  wbnB 
ita  watery  particles  fly  off,  una  the  eolHi^ug  matter  of  the  tree,  called  the  albumen*  remains. 
Albumen  is  the  nearest  approach  in  vegetables  to  anunnl  nuitler,  and  is,  therefore,  when  hr 
any  natural  means  deprived  of  vitaUty,  very  liable  to  decomposition,  particulariy  that  virhicD 
is  connected  with  the  alhmnum,  or  sap-wood.  Now,  corrosive  sublimate  has  long  been 
known  to  preserve  animal  matter  from  decay,  being  used  to  preserve  anatomical  prepai»- 
tiona;  and  even  the  delicate  texture  of  the  brain  is  preserved  by  it  in  a  firm  state.  The 
analogy  ^jetween  animal  and  \  eatable  albumen  being  established,  there  seems  no  reason  to 
doubt  the  possibility  of  corrosive  sublimate  preser\'iug  both  subatances  from  decay ;  and, 
accordingly,  the  experiments  of  Mr.  Kyan.  witn  it,  on  albuminous  and  saccliariue  aolutiooa, 
have  confirmed  the  correctness  of  this  conjecture.  The  prior  experiments  of  Fonrcroy,  and 
especially  those  of  Berzelius,  in  1813,  haa  estubli«licd  ihe  same  conclu&ioua,  though  neither 
of  tliese  eminent  chemists  liad  thought  of  their  praciicul  application  to  the  preservation  of 
timber.  Berzelius  found  that  the  adilition  of  the  ln-rh!oride  (corrosive  sublimate)  to  an  al- 
buminous solution  produced  b  proto-chioride  of  mercury  (calomel),  which  readily  combined 
with  albumen,  and  produced  an  insoluble  precipitate.  This  precipitate  fills  up  all  the  od- 
lular  interstices  of  the  wood,  and  becomes  as  haitl  as  the  fibres."* 

(170.)  Even  after  timber  has  been  subjected  to  this  process,  it  is  rcxiui^ite  to  give  the  air 
ft«e  access  to  it  by  means  of  ventilation,  and  for  that  jmrpose,  where  tmiber  is  cov^cd  np, 
which  it  is  not  likely  to  be  in  a  stcjading,  small  openings,  covered  and  protected  by  CRst4iai 
gratings  in  fi^mes,  should  be  made  throuch  the  outside  walls. 

(171.)  With  regard  to  tlie  expense  of  this  process,  which  ia  a  material  conaideratkm  to 
those  who  have  large  quantities  of  timber  to  ui^ergn  the  treatment,  it  costs  for  steeping  £l 
the  load  of  50  cubic  feet.  But  persons  having  tniiks  for  their  own  use  only,  and  not  for  the 
porposes  of  trade,  pay  5s.  for  each  cubic  foot  of  the  internal  xmtents  of  the  tank.  A  tank, 
fitted  up  to  steep  large  scantlings  iind  logs,  costs  about  £50,  od  the  process  may  coat  3d.  or 
less  the  cubic  foot  to  those  who  construct  a  tank  for  themseh  es. 

(172.)  Other  means  have  been  devised  for  preserving  timber  from  decay,  such  as  pyro- 
ligneous  acid,  derived  from  the  smoke  of  burning  wood ;  naphtha,  obtained  by  distHtttian 
of  coal-tar ;  and  in  1839  a  patent  was  taken  out  by  Sir  William  Burnett,  of  the  medical  de» 
partment  of  the  Na\'V,  for  steeping  wood  in  a  solution  of  the  chloride  of  zinc  ;t  bat  expeii- 
ment  haa  not  yet  had  time  to  decide  whether  any  of  these  metho<ls  possesses  any  supeiiority 
over  the  valuable  process  prarticod  by  Mr.  Kyan. 

(173.)  The  pine  tribe,  of  which  I  have  been  speaking  as  of  so  much  use  in  our  (arm  buikU 
ings,  is  also  highly  useful  in  the  arts.  It  is  from  the  Pinua  Mvlvestru  and  the  Abies  exceim 
that  tar  ia  obtained  in  tho  largest  quantities,  for  the  use  of  all  nations ;  and  it  is  a  aubstanoe 
which  is  of  great  utility  in  a  farm,  though  not  requisite  in  large  quantity.  The  tar  of  the 
north  of  Europe  is  of  a  much  superior  description  to  that  of  the  United  States.  It  ia  ob> 
tained  by  a  process  of  distillation,  which  consists  of  burning,  in  a  smothering  manner,  roolB 
and  billets  of  fir-timber,  in  pits  formed  in  rising  ground  for  the  purpose,  and  covered  wxdi 
turf 

(174.)  The  quantity  of  tar  imported  into  this  countiy  in  1837,  was  11,480  laata,  of  12  bar- 
rela  per  last,  each  barrel  containing  31^  gallons.  The  duty  is  15s.  per  last,  ISg.  upon  tar 
finom  the  British  possessions,  and  2s.  6d.  per  cwt  upon  Barbadoes  tar.  **  Tar  produced  or 
mannfiustored  in  Europe  is  not  to  be  imported  for  hcnne  connunption,  except  in  BritiBh  ih^ 

•  Bm  papar  bv  me  on  this  rabfect  tn  vol  viU.  p.  385  oTQaanerij  Joomal  of  Affkvltara, 
f  Repertory  of  Patent  laTentiona,  New  Serisib  voL  xiL  p.  346. 
(238) 
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or  in  shipi  of  the  country  of  which  it  is  the  prodace,  or  tnrni  which  it  is  imported,  under 
peoslty  of  forfeitmg  the  same,  and  £  100  by  the  master  of  the  ship.''* 

(175.)  Besides  tar,  most  of  the  pines  alford  one  or  other  of  the  turpentines.    Common  tor 
pentine  is  extracted  by  incision  from  the  Abiet  exceUa  and  the  Pinut  tylvegtris. 

(176.)  Of  the  gpeeiJicaHont  of  plumber-workj  the  kind  of  work  done  after  the  carpentrj 
the  Jlanii  and  veandt  should  be  covered  with  sheet-lead,  weighing  6  lbs.  to  the  square  foot, 
18  inches  broaa.  The  ridges  should  be  covered  either  with  droved  an^lar  freestone  ridge- 
stones,  or  with  &>lb.  lead,  18  inches  broad,  supported  on  2^  inches  in  diameter  of  ridge-rdls 
of  wood.  Platforms  and  gutters  should  have  7-lb.  lead.  In  cisterns,  it  should  be  8-lb.  in 
the  bottom  and  6-lb.  in  the  sides.  Rain-water  spouts  of  4^  inches  in  breadth,  and  condncton 
of  2^  or  3  inches  diameter,  should  be  of  &4b.  lead. 

(177.)  The  lefd  of  commerce  is  derived  from  the  ore  galena,  which  is  a  solpbnret,  3rieJd- 
mg  aboat  87  per  ceut.  of  lead  and  13  of  sulphur.  Galena  is  found  in  greatest  quantity  in 
transition  rocks,  and  of  these  the  blackish  transition  limestone  contains  the  largest  The  ore 
is  more  frequent  in  irregular  beds  and  masses  than  in  veins.  The  galena  lea(£mines  of  Der- 
livBhire,  Darbam,  Camberland,  and  Yorkshire,  are  situate  in  limestone,  while  those  of  the 
Leadhills,  in  Scotliuid,  are  in  graywacke.  Great  Britain  produces  the  greatest  quantity  of 
Ipad  of  any  country  in  the  world,  the  annual  produce  being  about  32,000  tons,  of  winch  the 
Engliiih  mines  supply  20,000.  The  rest  of  Europe  does  not  supply  50,000  tons.  The  ex- 
port of  lead  has  nulen  off  considerably,  and  its  price  has  experienced  a  corresponding  de- 
pression for  some  years  past,  on  account  of  the  greatly  iucroiuea  production  of  the  lead-mines 
of  AJra  in  Granada,  in  Spain.t 

(178.)  As  zine  has  been  substituted  in  some  cases  for  lend  in  the  covering  of  buililings, 
alth  nigh  sufficient  experience  has  not  yet  been  obtained  as  to  their  comparative  durability, 
it  may  be  proper  to  give  here  the  sizes  and  prices  of  covering  flanks,  peands  and  ridges  with 
zinc.    The  flanks  are  covered  with  zinc,  weighing  16  ounces  to  the  sqaure  foot,  at  a  cost  of 
6^.  the  square  f'lot     The  peands  and  ridges  are  covered  with  12  inch  slicet  zinc,  weighing 
18  ounces  m  the  square  foot,  at  a  cost  of  7d.  the  square  foot.    The  zinc  covers  for  the  peands 
and  ridges  are  so  prepared  that  thev  clasp  by  contraction,  and  thereby  hold  fast  by  the  wood- 
en ridge-rolls,  and  this  is  so  easily  done  that  any  mechanic  may  put  ihem  on.    Whore  solder- 
ing  Ls  reqnired  in  zinc-work,  such  as  the  laying  on  of  platforms  on  mofs,  the  cost  of  the  sheet 
of  18  ounces  to  the  square  foot  is  enhanced  to  9d.  the  sqtiare  foot.     Zinc  in  all  jobs  costs 
tbout  half  the  price  of  lead. 

(179.)  Zinc  is  not  very  suitable  for  gutters  and  platforms,  on  account  of  its  thinness — the 
wrxxl  below  warping  in  warm  weather,  »nd  tearing  up  the  sheets  of  zinc. 

(180.)  Zinc  is  an  ore  which  occurs  .in  considerable  quantity  in  England.  It  is  found  in 
two  geological  localities,  in  the  mountain  limestone  and  in  the  magnesion  limestone.  It  oc- 
curs in  vems,  and  almost  always  associated  with  goloua  rnr  lead-glance.  It  is  of  the  greatest 
abunilance  in  the  shape  of  a  sulphuret  or  blende,  or  Maek-jack,  as  the  miners  call  it.  There 
is  also  a  siliceous  oxide  of  zinc,  and  a  carbonate,  both  called  calamine.  In  North  America, 
the  red  oxide  of  zinc  is  found  in  abundance  in  the  iron  mines  of  New-wJersey.  The  zinc  of 
commerce  is  derived,  in  this  conntiy,  from  the  blonde  and  calamine.  It  is  naturally  brittle, 
bnt  a  process  has  been  discovered  by  which  it  is  rendei^  malleable,  and  it  retains  its  duc- 
tility ever  after.  It  is  this  assumed  ductility  which  renders  the  molnl  useful  for  domestic 
purposes.  "  It  is  extensively  employed  for  making  water-cistenis,  baths,  spouts,  pipes,  plates 
K>r  the  zincographer,  for  voltaic  batteries,  filings  lor  flre-works,  covering  roofs,  ana  a  variety 
of  archltectaral  purposei^,  especially  in  Berlin ;  l>ecause  this  metal,  after  it  gets  covered  with 
a  thin  film  of  oxide  or  carbonate,  suffers  no  further  change  from  long  exposure  to  the  weather. 
One  capital  objection  to  zinc  as  a  roofing  nuiteriul  is  its  combustibility."^ 

(181.)  The  most  miiUealile  zinc  is  derived  from  Upper  Silesia,  under  the  name  of  BjteUer, 
which  is  sent  by  inland  ti-nffic  to  Hamburgh  and  Belgium,  where  it  is  sliipped  for  this  coun- 
try. The  qaazLtity  imported  in  1831  was  76,413  cwt.  and  in  1836  it  had  iullen  off  to  47,406 
cvTt.  A  ronsidemble  portion  of  these  qunntitif^  >^'as  exiNirted  to  India  and  China,  amount- 
ing, in  1831,  to  62,684  cwt.  The  duty  is  £2  a  ton  on  what  is  formed  into  cakes,  and  10s. 
per  ewL  on  what  is  not  in  cakes.D 

(102.)  Thd  slater'mork  is  then  executed.  Of  it<t  S|)eciHcations.  if  blue  slates  are  to  be  em- 
plnyed.  they  should  be  selected  of  large  sizes,  well  squared,  and  have  an  overlap  off,  gi'ad- 
oaUy  dunimshing  to  the  ridge,  and  well  bedded  aiid  shouldered  with  plasteiwime.  The 
slates  are  fostcnetl  to  the  sarkins  with  malleable  inm  nails,  weighing  15  lbs.  to  the  1000,  after 
being  steeped  ^when  heated  in  Imsoed  oil.  These  nails  cost  3s.  4d.  the  1000,  1300  being  re- 
qoirod  for  a  rood  of  36  square  yards.  Oast-iron  nails  were  used  for  slating  until  a  very  few 
years  ago,  and  which  were  also  boiled  in  oil. 

(183.)  Sladng  is  performed  by  the  rood,  and  from  1000  to  1200  blue  slates  should  cover  a 
rooid.  The  coat  of  the  slates,  in  towns,  including  carriage,  and  putting  tham  on  with  naila, 
k  £4  4s.  the  rood. 


*  McCunoeh's  IHctionsry  of  Cotnmeree,  art  Tor. 

t  Bee  lire's  Dictiiooary  M  thn  Arts,  and  McCaBsch's  Dietfonarj  of  Commerce,  sits.  Lemd. 
X  Ure*s  Diciioaary  of  tbo  Arts,  art.  Zime.  |  McCiilloeb*s  Dictionary  of  Commerecv  sit.  ZUe, 
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(184.)  Bine  slate  is  derived  from  the  primitive  rock  clay-slate.  It  oocnrs  in  large  qauA^ 
ties  through  the  mountainoiu  parts  of  the  kingdom.  Good  slate  should  not  absorii  water,  and 
it  should  be  so  compact  as  to  resist  the  action  of  the  atmosphere.  When  it  imbibes  nMnsHue, 
it  becomes  covered  with  moss,  and  then  rapidly  decays. 

(185.)  The  principal  blue  slate  ouarries  m  Greot  Britain  are  in  Wales,  Lanoaafaire,  West- 
morelandf  Oumberiand,  Argyle,  ana  Perthshires.  The  most  extensive  quarry  is  in  Caemap- 
vonshire,  in  Wales,  near  the  town  of  Bangor,  cm  the  Penrfayn  estate.  It  employs  1500  men 
and  boys.  The  Welsh  slate  is  very  large  and  smooth,  and  much  of  it  is  fit  for  putting  into 
frames  for  writing-slates.  When  used  very  large,  being  thin,  it  is  apt  to  warp  on  change  cf 
temperature.  The  English  slates  at  Ulverstone,  in  Lancashire,  and  m  the  counties  of  Wea^ 
raoreland  and  Cumberumd,  are  not  so  large  as  the  Welsh,  but  eqiudl}r  smooth  and  good. — 
The  Easdale  slates,  in  Argyleshire,  are  small,  thick,  waved  on  the  surlaoe,  and  cantain  many 
cubical  crystals  of  iron-pyntes,  but  its  durability  in  endless.  Being  a  small  and  heavy  slate, 
it  requires  a  stout  roofing  of  timber  to  support  it.  The  Ballihulish  uates  are  rather  smoother 
and  lighter  than  the  Eaiuiale,  thouj^h  also  small,  and  containiuf  numerous  crystals  of  ircMi- 
pyrites,  and  is  eqnally  durable.  The  slates  in  Ferthtshlre  are  of  inferior  quality  to  either  of 
these.  '*  The  aitlesia  of  Easdale,''  savs  Professor  Jameson,  "  was  first  quarried  about  100 
years  ago ;  but  was  for  a  long  time  of  little  importance,  as  sandstone  flags  and  tiles  were  gen- 
erally uacd  fur  roofing  houses.  As  the  use  of  slates  became  more  prevalent,  the  quarries 
were  enlarged,  so  that  5,000,000  slates  are  annually  sh:pi>ed  from  this  island.  The  number 
of  workmen  is  at  present  (in  1800)  about  300,  and  tiiey  are  divided  into  quarriers  and  day- 
laborers.  The  quarriers  are  paid  annually  at  a  certain  rate  for  every  1000  slates,  from  lOd. 
to  15d.  I  believe,  as  their  work  has  been  attended  with  more  or  loss  difficulty.  The  da^-. 
laborers  are  employed  in  opening  new  quarries,  and  have  fnnn  lOd.  to  Is.  a  day."* 

f  186.)  Slates  are  assorted  into  sizes  at  the  quarry.  The  sizes  at  Bangor  vaiy  &om  36 
inches  in  length  to  5^  inches  in  breadth.  Their  weight  varies  from  82  to  12  cwt.  the  lOOO, 
and  the  prices  from  140s.  to  lOs.  the  1000  for  the  smlEdler,  and  from  55a.  to  35s.  the  Um  for 
the  larger  .sizes. 

(187.)  Cisterns,  with  sides  and  ends  1  inch  thick.  Is.  lOd.  the  cubic  foot  contents. 
"  "  "       1^        "         2s.  2d.  "  " 

(188.)  The  export  of  slates  fron4  England  to  foreign  ports  has  increased  from  2,711  tens  in 
1828,  to  6,061  tons  in  1832.  That  of  framed  slates  has  decreaaed  in  number,  in  the  same  pe- 
riod, from  37,034  to  15,420. 

(189.)  The  shipping  expenses  of  slates  at  Bangor  are  6d.  the  ion,  and  bills  of  lading 
3s.  6d.t 

(190.)  When  the  roof  is  to  be  covered  with  /t/e,  it  should  be  laid  ^^nth  lath  1^  inches 
square  to  a  gauge  of  10  or  11  inches.  There  should  be  3  or  4  courses  of  slates  along  all  die 
eaves.  The  flanks,  peands  and  ridges  should  be  covered  with  tile.  The  whole  under  joints 
of  the  tilm?  should  be  pouited  with  plaster-lime. 

(191.)  Tiling  is  executed  by  the  rood  of  36  square  yards ;  and,  as  pan-tiles  are  obliged  «> 
be  made  of  a  certain  size,  namely,  13^  inches  long,  9^  mches  wide,  ana  ^  inch  thick,  by  17  th 
Geo.  III.  c.  42,  under  a  penalty  of  10s.  for  every  1000,  a  rood  will  just  contain  576  tiles.-— 
Tiles  should  be  smooth  on  the  surfiice,  compact,  and  ring  freely  when  struck,  when  they  wiU 
resist  water.  ^Vilen  they  imbibe  m  listuie  oy  porosity,  they  soon  decay  in  winter  by  the  e^ 
fects  of  raiti  and  frr^st. 

(192.)  There  were,  in  1830, 5,369  brick  and  tile  manufacturers  in  England  and  Wales,  and 
104  in  Scotland,  and  must  have  greatiy  increased  since. 

(193.)  The  duty  on  tiles  was  abolished  in  1833,  the  revenue  derived  from  that  soiurce  be- 
ing very  trifling.  The  duty  on  foreign  pan-tiles  is  £15  the  1000.  The  export  of  tiles  is  ilk- 
considerable,  not  having  exceeded,  in  1830,  803,7 42.t 

(194.)  Oray-Mlatet  require  the  roof  to  be  lathed  in  the  same  manner  as  tile,  but,  not  being 
of  an  uniform  size  like  tile,  they  are  assorted  to  sizes  in  the  quarry.  The  larger  and  heavier 
slates  are  put  next  the  eaves,  and  gradually  diminish  in  size  to  the  ridge.  The  course  at  the 
eaves  is  laid  double,  slate  above  slute.  Every  slate  is  hung  upon  the  lath  by  a  wooden  pin 
being  passed  through  a  hole  at  the  upper  end,  and,  on  being  laid  on,  the  slates  are  made  to 
overuip  at  least  f .  Gray-slates  should  either  be  bedded  and  shouldered  in  pla6ter4ime,  or 
lud  on  moss,  the  latter  making  the  warmer  roof. 

(195.)  Grray-slates  are  pretw  smooth  on  the  surfoce,  and,  when  so  compact  in  lextnre  as 
to  resist  moisture,  form  a  durable  though  veiy  heavy  roof. 

(196.J  The  flanks  are  made  of  slate,  but  the  ridge  is  covered  with  droved  anffular  ridge- 
stone  ot  freestone.  As  this  species  of  roofing  is  not  adapted  to  pavilion  roo^Toie  pesnda 
should  be  covered  with  lead,  but  the  safest  form  of  roof  with  gray-slates  is  with  upright  ga- 
bles. 

(197.)  The  cost  ofgray-slating  depends  on  the  IfxuUxty  where  it  is  wished  to  be  done.  At 
Edinburgh  it  costs  £6  a  rood;  whereas  in  Forfarshire,  tne  matrix  of  the  erap-slate,  it  can  be 
done,  exclusive  of  carriage,  for  £2  lOs.  the  rood.    In  Forfarshire  the  dates  cost  £4 


*■  Jameaon's  Miaeralogj  of  the  Sootdsh  Isles,  vol.  L  p.  19& 
\  McCuUoch's  Dictioinry  of  ConunQrce,  art  8ht«§. 
(240J 


t  Ibia.an.  A-idksearfTVw. 


THE  STEADING  OR  FARMSIiBAD^  145 


per  1,000;  300  are  reqaired  for  a  rood ;  tlie  potdiig  them  on,  including  drewingt  holing, 
pins  for  tfae  slates,  ana  nails  for  the  laths,  costs  only  15b.  ;  and  with  moss  for  beading  Is., 
and  lime  for  teething  3s.,  22s.  the  rood.  The  droved  angular  freestone  ridging-atane,  includ- 
ing carriage,  costs  6d.  a  lineal  foot,  or  lOs.  the  rood. 

(198.)  Gray-slates  are  obtained  in  best  qnaH^  from  gray  slaty  inferior  sandstone  belong- 
ing to  the  old  red  sandstone  series.  They  are  derived  from  this  same  quarries  as  the  &r- 
&ined  Arbroath  pavement,  being,  in  foot,  formed  by  the  action  of  frost  on  pavement,  set  on 
edge  for  the  purpose.  A  mild  winter  is  thus  uniavorable  to  the  making  of  slates.  From 
Carmylie  to  Forfiu*,  in  For&rshire,  is  the  great  field  for  the  supply  of  sray-slates ;  and  at 
blue-slates  can  only  be  obtained  there  by  sea  and  long  land  carnage,  and  there  is  litUe  clay 
fit  for  tiles,  they  constitute  the  chief  roofing  of  cottages  and  small  fiu-m-hoases  in  that  part  of 
die  country,  their  aspect  being  cold  and  unpicturesque,  though  snug  enough. 

(199.)  Of  all  sorts  of  slating,  there  is  none  equail  to  blue-slate  for  appeamnce,  comfort,  and 
even  economy  in  the  long  run.  When  a  blue-slate  roof  is  well  executed  at  first,  vdth  good 
mat<?ri»ls,  it  will  last  a  very  long  time.  Tile  roofe  are  constantly  requiring  repairs,  and  the 
employment  of  gray-slate  is  a  sacrifice  of,  and  a  burden  upon,  timber.  Of  the  blue-slate  the 
Welsh  give  the  cheapest  roofing,  being  larger  and  much  lighter  than  Scotch  or  English  slates. 
(200.)  As  the  plasier-work  of  a  steading  does  not  recjuire  to  be  of  an  ornamental  nature, 
its  apteijieationt  should  be  simple.  The  ceilings  of  the  riding-liorse  stable,  boiling- house, 
wiK)l-room,  hen-house,  and  granaries,  when  tile-roofing  is  employed,  should  be  finished  with 
two  coats  of  the  best  hatred  plaster,  bard  rubbed  in.  The  walls  of  the  granaries,  oom-bam, 
work-horse  stable,  cow-byre,  boiling-house,  calves'-house,  wool-room,  ^g-house,  and  hen- 
house, should  be  finished  with  one  coat,  hard  nibbed  in.  The  walls  of  &e  riding-horse  sta- 
ble should  have  three  coats,  hard  rubbed  in.  Plaster-work  is  measured  by  the  square  yard, 
and  costs  for  one  coat  3d.,  for  two  coats  from  4d.  to  4J^d.,  and  for  three  coats  from  5d.  to  6d. 
the  square  yard. 

(20 1.)  It  is  necessary  to  say  something  regarding  the  Mpeeifica/ums  of  smiih-workf  although 
there  is  not  much  of  this  kind  of  work  required  m  a  steading.  All  the  outside  doors,  in- 
cluding those  on  the  feeding-holes  at  the  byre,  should  be  himg  with  crooks  and  bands ;  the 
crooks  should  be  ikstened  into  the  ingoings  of  the  ribets  with  melted  lead.  The  larger 
crooks  and  bands  cost  IDs.  and  the  smaller  5s.  ihe  poir.  The  inside  doors  should  be  hung 
with  T  hinges,  18  inches  long,  and  the  opening  parts  of  the  windows  with  9-inch  T  hinges. 
The  former  are  Is.  and  the  latter  9d.  a  pair.  The  outside  doors  should  have  good  10-inch 
stnck-and-plate  locks,  which  cost  2s.  6a.  each,  except  where  there  are  more  than  one  out- 
side door  to  the  same  apartment,  in  which  c&se  all  the  doors  but  one  can  be  &stened  by 
bars  froia  ^e  inside  The  inside  doors  should  have  the  same  sort  of  locks ;  the  common 
stock-lock,  which  cost  Is.  fid.  each,  not  being  worthy  of  commendation.  Thumb-latches  are 
convenient  for  opening  and  keeping  shut  doors  that  do  not  require  to  be  constandy  locked, 
such  as  the  doors  of  the  corn-bam,  granary,  boiling-house,  cow-byre,  and  hen-house.  These 
latches  cost  from  5d.  to  7d.  each.  A  wooden  bar  of  hard  wood,  to  open  and  shut  from  both 
sides,  is  a  convenient  mode  of  listening  inside  duors.  The  upper  barn-door,  of  two  vertical 
leaves,  reauires  an  iron  stay-band  to  fa-^ten  it  wi'b.  The  doors  of  the  ridin^-hnrse  and  work- 
horse stables  should  be  provided  with  sunk  flu-th  ring-handles  and  thumb-latches,  to  be  out 
of  the  way  of  catching  any  part  of  the  hiim^ss.  The  mangers  of  the  ridine-horse  stable, 
and  the  upper  rail  of  tne  hay-rack  of  the  work-horse  stable,  should  be  provided  with  rings 
and  staples  for  the  stall -collar  sh^mks  to  pass  thtmgh.     These  cost  Id.  each. 

(202.)  Various  descriptions  of  naiti  are  used  for  the  different  parts  of  work  in  a  steading. 
The  scantlings  of  the  roo&  are  fastened  together  with  double-doubleM,  which  cost  5s.  per 
1,000.  Deals  of  floors  are  fastened  down  with  flooring-nails,  16-lb.  weight,  and  4s.  fid  per 
1,003.  The  bars  of  the  plain-deal  doors  are  put  on  with  10-lb.  nails,  which  cost  3s.  6d.  the 
1 ,000.  For  finishing,  aingle-flooring  nails  at  2s.  6d.,  and  2-inch  springs  at  2s.  to  2s.  3d.  the 
1 ,000  are  used. 

(203.)  As  a  security  against  robbery,  iron  stancheons,  \  inch  in  diameter,  should  be  fixed 
on  the  outside  of  the  low  windows  of  the  corn-bam  and  implement-house.  Such  stancheons 
cost  3d.  per  pound. 

(204.)  Iron  is  chiefly  found  among  the  members  of  the  coal  formation,  in  bands  composed 
of  nodules,  which  are  called  compact  clay-ironstone,  a  carbonate  of  iron.  It  is  abundant  in 
the  west  of  Scotland  and  in  Soum  Wales.  Its  annual  worked  production  is  probably  not 
less  than  1.000,000  tons.* 

(205.)  The  windows  of  aB  the  apartments  should  be  glazed  with  best  2d  crown^glais, 
^tened  in  with  fine  putty.    Glazing  is  executed  for  2s.  the  square  foot. 

(206.)  A  skylirht  in  blue  slating  is  made  of  a  frame  fastened  to  the  sarking.  In  the  roof- 
ing, tilee  are  made  on  purpose  to  hold  a  pane  of  glass.  In  gray-slating,  a  bole  is  made  in 
the  slate  to  suit  the  size  at  the  pane.  A  dead  sk^ight  of  zinc,  to  answer  any  kind  of  roof- 
ing, costs  4s. 

(207.)  There  is  a  duty  of  738.  fid.  the  cwt  oo  good  window,  and  30s.  on  broad  or  inferior 
window-glass,  which  is  returned  in  drawback  on  exportatioD  to  fbreign  countriet.     When 

*  lire's  Dictionary  of  the  Arts,  art  Iron, 
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^^fu^»  intended  for  exportation  is  cut  into  penes,  it  miut  be  in  panes  of  leas  than  8  incnes  in 
ihv  <k\e  to  enable  it  to  claim  the  drawback. 

(--iiJ3.)  Glass  of  small  sizes,  though  of  good  quali^,  such  as  is  fit  for  glazing  hot-houses  and 
forciiig-frameB,  costs  only  fitnn  8d.  to  lOd.  the  square  foot ;  while  in  ordinary  sized  panes  it 
costs  Is.  3d.,  and  in  still  larger  sizes  it  is  charged  Is.  6d.  the  square  foot.  I  am  not  sure  but 
the  sort  fit  for  hot-houses  would  answer  the  purpose  of  glazing  the  windows  of  a  steading. 

(209.)  **  The  reseiu^hes  of  Berzelius  having  removed  all  doubts  concerning  the  add 
character  of  silica,  the  general  composition  of  glass  presents  now  no  difficulty  of  conception. 
This  substance  consists  of  one  or  more  salts,  which  are  silicates  with  bases  of  potash,  soda, 
lime,  oxide  of  iron,  alumina,  or  oxide  of  lead ;  in  any  of  which  compounds  we  can  substi- 
tute one  of  these  bases  for  another,  provided  that  one  alkaline  bame  be  left.  Silica,  in  its 
turn,  may  be  replaced  by  the  boracic  acid,  without  causing  the  glass  to  lose  its  principal 
characters."* 

(210.)  Rain-water  spouts,  or  runt  as  they  are  technically  termed,  may  be  made  of  wood, 
cast-iron,  lead,  or  zinc.  Wooden  ones  tmiy  be  made  out  of  the  solid  or  in  slips  nailed  to- 
gether. When 'made  out  of  the  solid,  with  iron  hold-fiists,  they  cost  Is.  and  when  pieced 
together  6d.  the  lineal  foot.  The  conductors  from  both  kinds  cost  8d.  the  linesu  foot. 
Wooden  spouts  should  be  pitched  iiLside  and  ]>ainted  outside.  Cast-iron  ones  ai'o  heavy,  bat 
they  cost  no  more  than  2s.  a  yard  if  of  4^  inches  diameter,  and  the  conductors,  of  from  2  to  4 
inches  diameter,  firom  Bs.  to  IBs.,  of  9  feet  iu  length  each.  Lead  makes  the  best  spout,  but 
it  is  very  expensive,  being  Is.  6d.  a  foot.  Zinc  ones,  on  the  other  hand,  are  very  lio'ht. 
Stout  4-inch  zinc  spouts  cost  9.^d.  the  foot,  and  a  2^  pipe  as  c(mductor,  7^d.  the  fooL  Th« 
lowest  part  of  this  pipe  is  made  strong  enough  to  resist  accidents.  Every  sort  of  wnter-spout 
should  be  cleaned  at  least  once  a  year,  and  the  wooden  ones  would  be  the  better  for  an  an- 
nual coat  of  paint  ' 

(211.)  The  outsides  of  all  the  outside  doors  and  windows,  all  the  gates  of  the  courts  and 
hammels,  and  the  water-troughs  in  the  various  courts,  if  made  of  wood,  should  receive  three 
eoata  of  good  paint.  Painting  costs  3d.  or  4d.  the  square  yard,  but  three  coats  can  be  done 
for  Bd.  the  square  yard.  The  best  standing  colon,  and  they  hapjien  to  be  the  cheapest  too, 
are  gray,  stone,  or  slate-blue ;  the  last  seems  to  be  most  conmioniy  preferred.  Green  is  dear 
and  soon  fiides,  and  red  seems  very  distastefVd  in  buildings.  But  tne  truth  is,  that  white-lead 
and  oil  are  the  principal  int^redieuts  in  paint,  and  all  the  coloring  matter  has  no  power  to 
preserve  timber  frtym  the  etfects  of  tlie  weather.  A  subf^tauce  called  lithie  paint  has  re- 
cently been  found  to  answer  well  for  country  pui-poses.  The  lithie,  which  costs  2^.  per  lb. 
is  ground  to  powder,  and  mixed,  in  a  certain  proportion,  with  cold  coal-tar,  and  the  mixture 
is  applied  with  a  brush.  This  paiut  deprives  the  coal-tar  of  its  noxious  smell,  and  hardens  it 
into  a  durable  paint  in  a  few  days. 

(212.)  White  lead  of  commerce  is  a  carbonate  ofleadj  or  ceruse^  as  it  is  called,  artificially 
formed  from  pure  lead.  It  has  long  been  niade  with  great  success  at  Klagenfurlh, 
in  Carinthiu,  and  large  quantities  arc  made  in  England.  The  compound  is  1  equivalent  of 
lead,  1  of  oxygen,  and  1  of  carbonic  acid ;  or  bv  analysis,  of  lead  77*6,  oxygen  6,  and  car 
boidb  acid  16*4  iu  100  parts.  White  lead,  when  it  enters  the  human  system,  occdsions  dread- 
fol  maladies.  Its  emanations  cause  tliat  dangerous  disease  the  colica  pictonnm,  afterward 
{laralYsis,  or  premature  decrepitude  and  lingeiing  death.  All  paints  are  ground  into  fine 
powder  in  a  mill,  as  being  a  safer  plan  for  the  operator,  as  well  as  more  expeditious,  than  by 
the  hand.t 

(213.>  I  have  said  (81.),  (82.).  (83.),  that  when  the  building  of  a  steading  is  to  be  mea- 
fured,  tlie  work  that  has  actually  been  executinl  should  alone  be  measured,  and  no  allots 
ances,  as  they  are  called,  should  on  any  account  be  permitted  to  increase  the  amoimt  oCcost 
The  correctness  of  this  ride  will  appeiu*  obvious,  and  its  adoption  rcason<ible,  after  yoa  have 
learnt  the  sort  of  claims  for  allowimces  made  by  tradesmen  ui  various  sorts  of  work. 

(214.)  Iu  the  first  place,  in  rcsaid  to  masourv,  doable  raea.sure  is  claimed  on  all  circular 
work.  Claims  are  made  for  aliowiuice  on  all  levelin^s  for  joists,  bond-timbers,  and  watt- 
heads.  The  open  spaces  or  voids  left  in  the  walls  for  doors  and  windows,  are  claimed  to  be 
measured  along  with  nibble-work.  Girthing  around  the  external  walls  of  rubble-wt>rk  is 
claimed  in  measurement,  the  effect  of  which  is,  to  measure  the  square  pieces  of  building  xo 
each  comer  twice  over.  Scontious  of  all  voids  are  claimed  to  be  measured  over  and  almve 
iie  nibble-work.  The  ashlar  for  the  hewn-work  is  first  measureil  with  the  rubble,  and  then 
at  is  claimed  to  be  measured  by  itself.  In  like  manner,  chinmey-tops  are  first  measured  as 
rubble,  and  then  claimed  to  be  measured  again  as  ashlar.  In  short,  wherever  any  sort  oi 
mason-work  differs  from  the  character  of  the  general  work  under  the  contract,  aUowances 
■re  claimed. 

(21.5.)  In  regard  to  carpentry,  the  claims  are  equally  absurd.  For  the  cuttings  connect- 
ed with  the  peands  and  flanks  of  roo&,  18  inches  of  extra  measurement  are  claimed.  Tba 
isme  extent  is  claimed  for  angles  in  the  flooring,  and  in  all  such  unequal  work.  In  windo^ir- 
makiuff  a  claim  is  made  for  3  inches  more  than  the  hight,  and  4  inches  more  than  the  width 
ef  windows,  which  is  more  than  the  voids ;    whereas  the  measurement  should  be  cnnfiapwi 

•  Dre't  Dictionary  of  the  Am,  sit.  Olset.  t  Ibid.  arts.  Wkiu-lMd,  Pabtu 
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Mkasurkkuit  of  thk  Plas  of  ▲  Pboposid  Stkadino  IV  Fig.  4,  Flats  IY. 


Cable  ytarim  of  PovndHliont,  and  wfaeeKng  ibe  earth  not  ftrAer  dum  00  Tarda 
907  . .  Draina  with  sills  and  coren. 

tt^Cnbie  rooda  of  Kiil>ble>walls,  2  feel  thick. 

47  . .  Diriaion  rubble-walls,  12  to  15  faicfaea  thick,  iaehidinf  djkca. 

42  Lineal  fset  of  Chimney-Teiits. 
400  Coraera  of  baildlBga. 

80  Comers  for  archways. 

fiO  Arched  lintels  for  aiehwaja. 

UfiS  ..  Ribots,  sills,  lintels,  and  steps. 

IB  ..  Arched  lintels  orer  doors. 

M  Aingpens  of  archwajs  to  granary. 

60  ..  Comers,  sills,  and  lintels  ot  feeding-holeB  of  byvea. 

00  . .  Comers  of  gatewajs  to  cooHs. 

988  . .  Comers  or  hammer-dressed  scontiooa  for  fstea  in  d^Mii 

90  . .  Coping  of  chimnev-staiks. 

UO  Ashlar  pdlars  for  sheds,  fnm  18  to  90lBchei  aqviare. 

994  ..  t^kews  on  gablea. 

1671  . .  8em.i<ircQiar  hammer<dre8sed  coplag  on  djkaa. 

100  ..  Gutters  in  byres. 

94  . .  Coping  round  liquid  manure  tank. 

aoO  . .  t<teps  of  stairs  to  granaries. 

45  Brick  stalk  for  steam-engine,  6  foet  mfmn  U  the 

15i2  Square  roods  of  Rubble-causeway. 

987  Lineal  yards  of  Causewayed  gutters  around  the  buildings  outside. 
2  Pairs  of  jambs  and  lintels. 
Building  in  boiler,  including  boiler  and  ftimace  complete. 

17  Droved  stones,  with  gratings  for  liquid  manaiv  draiaa. 
B  Water-trougbs  in  courts. 

91  Stones  for  heei-poeis  of  stalls. 
31  BiQoes  for  curbs  of  stall-boardings. 

Carpenter-vark. 

540  Square  feet  of  4-inch  thick  safe  lintels. 
9768  Square  yards  of  Roofing,  with  balks  and  sarklnj;. 

568  . .  Juisting  and  flooring  of  grananea  and  cora^NutL 

T62  Uneal  feet  of  Ridge-battens. 

192  ..  Dressed  beams  for  pillars  of  rook  of  sheda. 

1141  ..  Door-checks  or  fixings.  6^  inches  by  2|  incfaea. 

1866  ..  Door  keps  or  stops  and  facings. 

913S  Squarefoetof  li  inch  deal  doors. 
1360  li4nch  divisions  of  stsllSk 

829  Lineal  feet  of  Ueel  and  fore-posts. 

18  . .  Manger  in  riding-horse  stable. 
18           . .           Uay-rack  in  ditto. 

86  ..  liay -racks,  low,  in  work-hone  stable. 
84           ..  Feeding-troughs  in  byres. 

670  ..  ..         ..  courts. 

36  ..  Racks  in  cattle-sheds. 

432  Square  feet  of  Daylight  of  windows. 
760  Sparred  divisions  of  cribs  for  calTea. 

€69  Lineal  fe^  of  Rian-water  spouu. 

87  . .  Conductors  from  ditto. 
10  Small  doors  of  feeding-holes  of  byre. 
14  Cora-boxes  for  work-horse  stable. 

2  Square  racks  for  center  of  courts. 

1  Com-che«t  for  work -horses. 

1         ...      for'riding  horse  stable. 

7  LufTer-board  ventilators  for  roofs. 

8  Sparred  gates,  from  9  feet  to  10  feet  wide. 

Urn  am  •  •  O  •  - 

Rails,  hnraess-pins.  and  saddle-trees. 
Statbel-fi-nmes  fur  stacks. 
Pump  with  mounting. 

Slater-toork. 

Tl  Square  roods  of  Blue-sIating,  gray-slating,  or  tiling. 


eUevrbere  in  the  rales  of  mensaration  and  the  principles  of  mechanics  for  enoapb  to  know— i 
evvrysohool-boy  might  easily  be  taught — enough  of  arofaitectnre  to  know  the  name9  of  every  part 
•sd  piece  of  timber  employed  in  building,  and  the  maimer  of  measoring  carpenten'  and  brick- 
layers*  and  plasterers'  work — a  sort  of  asefal  practical  information  which  any  young  man  might 
actoire  in  a  few  days  of  earnest,  ardent  study. 

•  One  important  point  to  be  guarded  against  is  the  liabHiQr  to  bo  fanposed  upon  by  ex«%itam 
^Murgas  for  eveiy,  the  rery  slightest  addition  to,  or  departare  from  tiM  plan  o€  bnilding  agmwt 
ai^n.  If  sach  chapters  as  these  have  no  other  eAset,  we  may  hope  they  will  assist  in  impmni 
ing  upon  the  mind  of  the  farmer  the  obligation  he  is  under  as  a  parent  and  a  friend,  to  see  tbm 
hif  aon  is  so  edosated  asto  enable  him  to  fiwtn  his  own  ooirool  opinum,  to  the  end  that  while  Im 
sliwld  be  at  all  times  ready  to  do  fall  jostioe,  and  even  to  be  at  liberal  aa  be  oan  aflbid  la  b«  i» 
mchanics,  he  shall  be  prepared  to  detect  and  aesist  all  aCleBpta  at  impcaitioii. 
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Ma$«m-work  (continaed). 


CSarriflfC 


DroTod  pRfJectiiig  tflla,  7  inchet  thfek per  tfaeiil  f6oC. 

UM  lintela  dreMed  fimilar  to  the  ribeta 


Drored  comkec  Ibr  chimney -etallu,  6  to  7  inchet  thick 

Drored  block-coane  for  chinuiey-eialki^  ff  incbes  deep 

Drored  akewa,  S^  to  3  inches  thick per  tqiaare  (hot. 

Broeched    .«  ................................  .. 

Conera  Ibr  coaeh-hooae  doon,  with  drored  giblet«hecki per  lineel  Ibot. 

WMprtrel  erehcd  linteb  for  ditto 


Broeched  pHlan  for  ca7t«hedf,  dec per  iqiiftre  foot. 

Drored  >mb«  andHntela 

Arforoeth  perement  and  heerthe 

freettooe  perement 


and  Jointed  flagging 

hanging  rtepa,  oniiuuj  sixes per  lineal  foot. 

ooanmon  steps*  ..  ............................... 

plats  of  hanging  stairs,  sintle  measure persqnare  yard. 

stone^kirtings,  4^  inclies  dleep per  lineal  foot. 

ridie-stonea,  common  form 

socket-stones  for  traris-postt each. 

feeding-troogha per  sqnare  foot. 

stone  water-troughs 

for  gutters  in  byres per  lineal  fooC. 

Drored  curb-stones  for  stalls 

Seni-drcnlsr  coping  for  dykes,  hammer-dressed,  Ihrni  13  inches  to  14 
Inches  diameter 

aaare  dressed  whinstone^auseway per  rood  of  36  square  yards, 
bble  causewaying 

When  ornamental  masonry  is  introduced  into  steadings,  these  are  the  prices : 
Drored  base  course  and  belts,  IS  inches  deep per  lineal  foot. 

wall-head  plinths.  6  inches  thick 

cornices,  9  to  10  inches  thick 

block-coume,  18  inches  deep 

checked  plinth  and  block  for  chimney-stalks,  1  foot  deep 

polished  hanginff  steps,  ordinary  sixes 

Polished  ulata  of  hangina  stairs,  single  measure per  square  foot. 

Broached  copings,  with  oroved  edges,  for  dykes 

Drored  pinara  for  small  gates  to  hammels,  ic 

Building  in  boiler  and  furnace  complete 

Bricks perKiOO. 

Rnbbto  stones per  load. 

CarpefUer^work. 

tf^b-liDtds  and  rough  beams per  cubic  foot 

Dressed  besms 

Bcantling  for  rouA,  7  inches  by  2^  inches,  and  18  inches  fhm  center 

to  center per  square  yard. 

Scantling  for  roofa,  7|  inches  by  3^  inches,  and  18  inches  fiom  center 

tooenier 

Balks,  6  Inches  by  2  inches,  and  18  inches  from  center  to  center. ... 

WaU-piates  for  roofing,  7  inches  by  l\  inches per  lineal  foot. 

Ridge  trees,  10  inches  by  2  inches 

Ridge  and  peand  battens,  2^  inches  diameter 

1-inch  thick  Baltic  ssrking peraqvare  yard. 

Tile-lath,  l^  inches  square,  and  11  inches  apart .« 

Bond-timber,  3^  inches  by  1  k  inches,  and  20  inches  apart ,  .. 

Baltic  split  lath.  3-16  inch  thick 

Plain  joisting.  7  in.  by  2f  in.  and  18  inches  from  center  to  center. ... 

,.        ..        8in.by2|in 

•  in.bySiin. 

..      10in.byajin  

..      18in.by2iin • 

li  Batten  flooring,  grooved  and  tongued 

Door-cliecks,  6  inches  by  2^  inches per  Uneal  foot. 

Checked  window  grounds,  2  inches  by  1|  inches 

Finishing  nt>unds,  2  inches  by  |  inch 

VtUndowarar  bams  and  b]rres,of  the  form  in  fig.  15 per  square  foot. 

..  stables,  of  the  form  in  fig.  14 •. 

granaries,  of  the  fonn  in  fig.  17 •• 
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UTmrlalMwrdfaig  for  ridinc-horse  and  work-horae  stables,  doweled per  aquarv  foot  0    0   8 
traria>boards,  grooved  and  tongued  and  beaded,  for  bjrres 

i|-inch  deal  linhig,  groored  and  tongued,  for  end  staUs  of  riding-horse  stable,  with 


f4pch  deal  Untaigs,  beaded  in  walls,  orer  and  under  the  mangers  in  the  riding-horse 
stable 


0    0   8 
0    9   6 

0    0   8 


^  ..  0  0  3 

Mraed  traria-posts,  for  riding-hoTM  stable ««ach  0  8    0 

landed  tmris-posis,  fore-posts,  and  raotraaa,  for  work-horse  stable, reduced  to3 

hMJhes  square ptfUaeidfoot  0  0* 

fltakea  and  runtrBM  of  byrei^  4  faibhcB  to  5  Inches  in  dhuncier •  O  6 

(SM) 


THl  BOOlt  W  Tttfi  rxHB — WINTBR. 


(888.)  TlMf«  li  a  simple  nilo  for  d'*tennmm«7  the  mtch  which  a  roof  should  have  Ibr  fl» 
^Rvimu  sort!  of  slating.  In  blae-alating  the  rule  is,  tnat  the  roof  should  be  in  bight  )  of  llie 
hh9idth  of  the  building.  Sapnose  that  a  building  is  18  feet  inside  in  width  like  the  raiddU 
ijMi|e  of  the  steading,  the  waJls  are  each  two  feet  thick,  which  gives  a  breadth  of  22  feel 
over  walls.  Deduct  6  inches  oo  each  wall  for  an  escarpment  on  its  top,  npon  which  tfas 
■eaatlings  or  eoople-fegs  rest  npon  the  wall-plates,  and  ^  of  21  feet  gives  7  feet  for  the  fai^ 
<C  the  twf  above  the  walk.  Old  fesfaionea  hoases  have  a  pitch  of  the  square,  that  is,  Uie 
Ugttt  ii  equal  to  half  the  breadth,  which,  in  the  supposed  case,  would  be  10^  feet.  In  gnj 
dating;  the  pitch  is  fixed  at  1  foot  below  the  square,  or  the  hight  would  be  9^  feet.  In  ti&ng, 
me  piteh  may  be  lower  than  even  in  blue  sladns,  and  it  is  determined  according  to  tircnm- 
■lances ;  and  even  blue  slate  roofe  are  made  as  low  in  the  pitch  as  ^  of  the  breadth,  that  is 
with  large  Welsh  slates.  Taking  the  rise  at  7  feet,  the  scantlings  should  be  13  feet  long 
each,  and  the  balk,  of  course,  as  long.  Taking  the  rise  at  9^  feet,  the  scantlings  should  he 
14  feet  long.     (131.)  and  (132.),  p.  138. 

(323.)  A  liquid  manure  tank  can  be  constructed  at  little  cost.  An  excavation  being  made 
in  clay,  a  lining  should  be  built  all  round.  The  lining  may  be  either  of  rubble  masomy,  of 
stone  siid  mortar,  or  of  brick  and  mortar.  If  the  subsoil  is  not  of  a  retentive  nature,  a  plas- 
taring  of  Bomsn  eement  will  suflSce  to  render  the  building  retentive.  A  9-inch  wall,  or  a 
brick  in  length,  win  make  a  lining  of  sufficient  strength  to  contain  the  liquid.  The  tank 
should  be  covered  over  in  any  of  the  various  ways  I  have  mentioned  in  (76.^,  and  paved  in 
the  bottom  with  flags  or  bricks  secured  by  cement.  A  cast-iron  pump  should  be  inserted 
•t  one  end  of  the  timk  when  it  will  be  ready  for  use. 

(224.)  The  cost  of  constructing  such  a  tank,  with  brick  in  length  and  cement,  wili  be 
aomewhat  as  under,  exclusive  of  c&ains : 

Jte.  Imekm. 

laside  laatth  of  tank 13        6 

..     wkfth    6         6 

..     depth    6         ObslS^  cubic  yards. 

Cotdnf  the  bed  oftbe  tank,  St  3d.  per  cable  yard £0    7    6 

BuUdiog  wall,  including  bricks  ana  mortar 6    8    0 

Flastorugand  eement 0  16    0 

Covering  with  fla^ ^ » i 8  15    f 

THJlal £10    6    6 

Snch  a  size  of  tank  is  said  to  be  sufficient  for  a  fiurm  of  feom  150  to  200  acres.  A  reoepla- 
cle  of  a  more  simple  and  unexpenaive  natare  might  be  constructed,  which  would  answer 
some  of  the  ends  ot  a  more  complete  tank.  It  might  be  made  under  a  shed,  and  compoaed 
of  walls  of  clay,  and  covered  with  slabs  of  boardmg.  The  expense  of  such  a  reoeptada 
would  be  somewhere  as  under,  the  dimensions  being  as  in  the  preceding  case : 

Catthig  the  clay.  "It  3d  the  cubic  yard £0    7    6 

Clay  and  carting 0  14    f 

Boarait  and  ezpenae  of  covering .050 

Total .£1    6    6 

Socii  a  tank,  however,  would  sirffer  in  fent  or  dronth.  A  cask  sunk  into  the  ground,  with 
open  channels  to  it,  forms  a  sufficient  tank  for  a  cottager.* 


[*  There  are  few  instances  in  which  gross  neglect  of  valaable  resources  within  their  reach  Is 
so  glaring  on  the  part  of  American  agriculturists  as  in  the  general  feilnre  to  collect  an  aboodsat 
supply  of  water  for  all  purposes  from  the  roo&  of  their  houses,  and  especially  where  theae  are  sf 
any  considerable  size,  and  yet  more  when  they  are  so  contiguous  that  the  rain  which  faUa  on  sev- 
eral of  them  might  be  collected  into  one  common  reservoir. 

Having  ascertained,  as  say  one  may  do  by  reference  to  meteorological  tables  kept  anywhere  in 
his  County  or  State,  what  is  the  annual  quantity  of  rab-water  which  fells  in  that  region,  it  b  esiy 
to  cakalato  what  measare  of  water  may  be  gaUiered  into  a  cisteni  from  roofing  of  a  given  sar> 
face.  Walstell  urges  the  importance  of  placing  spouts  round  all  the  buildings  of  the  farm,  ob- 
aerving  that,  besides  the  value  of  the  supply  of  water  thus  obuined,  the  buildings  will  be  bene- 
fited by  the  walls  and  foundations  being  kept  drier  than  when  the  water  from  the  roof  is  saffored 
to  fall  upon  them.  He  states  that  the  quantity  of  water  (hat  falls  annually  in  his  county  upon 
aveiy  100  superficial  feet,  or  10  feet  square,  of  buUdiag,  is  about  1»400  imperial  gallons. 

In  IfMssippi,  from  dire  necessity,  snch  cisterns  are  in  common  use  *,  but  how  many  fofmens 
over  the  country  might,  in  this  way,  save  the  immense  labor  bestowed  and  the  time  lost  in  bring- 
ing water  by  hand  from  a  distance,  and  in  sending  their  domestic  animals  to  it,  while  the  remc^F 
1|  so  close  at  hand  1  By  a  simple  process  of  filtration,  and  the  use  of  lee,  water  so  collected  makes 
the  purest  and  best  drinking-water. 

The  tank  or  cistern  may  be  puddled  round  wldi  etay,  to  avoid  the  expense  of  Roman  cemeat. 

B«t  die  yet  BOM  vahuUe  use  of  taaksistfaealM  >refofvedto  W^tti^lhar  9»  tiMMingUm 

m 


Tift  W^tLthBOBSE. 


ISSl 


16.    THE  FARM-HOUSB 


Do  yoo  but  nark  how  thu  becomes  the  hoiiie»* 


(225.)  In  alluding  to  the  Jarm'house  at  all,  it  is  not  my  inten^n  to  giye 
a  full  plan  of  one,  as  I  have  nven  of  the  ateading ;  because  i^  internal  ar- 
rangements are  generally  lett  to  the  fancy  of  architects  or  of  its  •ccupiers, 
and  with  little  regard  to  their  adaptation  to  a  farm.     Any  specific  plan 
which  I  would  recommend  of  a  farm-house  would  therefore,  I  tear,  receive 
little  attention  from  either  landlord  or  tenant.     But  the  part  of  it  which  is 
exclusively  devoted  to  labor  has  so  intimate  a  connection  with  the  manage- 
ment of  the  farm  that  I  must  give  my  opinion  upon  it.     The  part  I  mean 
includes  the  kitchen  and  dairy,  and  their  accompanying  apaitments.    Now, 
it  may  frequently  be  seen  in  the  plans  ^mished  by  architects,  that,  to  give 
the  farm-house  a  fashionable  ana  airy  appearance,  the  working  portion  of 
it  is  too  often  contracted  and  inconveniently  arranged.     The  principle  of 
its  constniction  should  be  to  make  this  part  of  the  house  thoroughly  com 
modious  in  itself,  and  at  the  same  time  prevent  its  giving  the  least  annoy 
ance  to  the  rest  from  noise  or  disagreeable  eflhivia,  which  cannot  at  aJ^ 
tizoes  be  avoided  in  the  labors  of  the  kitchen.     Both  objects  would  be  ac- 
comphshed  by  placing  it  independent  of  the  main  body  of  the  house,  and 
this  IS  best  effected  by  a  jamb.   Whatever  may  be  the  external  form  givep 
to  the  house,  the  relative  positions  of  its  two  parts  may  easily  be  preserved 
whether  in  the  old-fashioned  form  of  a  front  tenement  and  back  jamb,  oi 
the  more  modem  and  beauteous  form  of  the  Elizabethan  style. 

(226.)  The  ground-plan  which  I  recommend  of  the  kitchen  and  the  othe; 
parts  of  the  farm-house  in  which  work  is  performed,  may  be  seen  in  fig 
32,  where  a  is  the  kitchen,  18  feet  in  length,  16  feet  in  breadth,  and  10  feet 
in  hight,  provided  with  a  door  to  the  interior  of  the  house,  in  the  wal9 
nearest  to  you,  another  to  the  kitchen  pantry  k  and  dairy  m,  and  a  third 
to  the  scullery  d  and  porch  p.  It  contains  two  windows,  one  on  each  side 
o£  g  on  the  leB.,  ci  large  kitchen  range,  oven,  and  furnace-pot  at  3,  a  com- 
modious lock-up  closet  c,  a  waU-press  A,  and  a  dresser  and  table  g.  There 
is  a  stair  at  c  to  the  servants'  ana  other  apartments  above,  and  which  also 
leads  to  the  principal  bed-rooms  in  the  upper  story  of  the  house.  Beyond 
the  kitchen  is  the  scullery  d,  which  contains  a  large  furnace-pot  e,  a  sink  in 
the  window  yi  a  wall-press  A,  and  a  dresser  g.     This  apartment  is  18  feel 

Ufuid  manure;  and  we  are  aaeared  that  in  France  and  Gorraany,  and  more  especially  fn  B«l 
giam.  where  manare  U  aaved  as  we  save  dollars,  a  manaretank  is  considered  as  indispeassihls  a^ 
any  other  part  of  the  steading  or  fum-bnildings. 

Their  size  will  depend,  of  coarse,  on  the  number  of  animals  wfaich  the  system  be  pnnnotaiiir 
mvite  the  farmer  to  keep.  Instead  of  making  Aem  roond  or  oral,  it  is  contended  that  4lie  best 
way  Is  to  make  fbem  into  cubes  or  sc|«aBss.  A  tank,  says  Ds  Rham,  for  a  iutn  ef  900  aoiesef 
arable  land,  sboold  be  15  feet  wide,  15  deep,  and  45  k>ng— giving  3  eabes  of  15  feet  of  li^ffid,— 
Tbs  r«le  in  Qermany  is  to  have  tanks  large  ensugk  to  esntain  ten  times  as  many  hogsheads  a» 
there  are  be»da  of  emde  on  ^  pUKie.  Bat  as  we  shall,  m  the  JouRNi.i  op  Aqsucvltubc,  tseajL 
nure  fally  of  Ais  siAdeet,  we  need  not  prolong  this  note.  Of  the  expense  of  coastrastien,  every 
judge  for  bisMelC  aoooidiiig  to  the  price  of  labor  and  materials ;  but  of  this  we  are  sar^ 
iBostbe  exorbitant*  iHieBB  the  proit  does  not  very  soon  aflford  ample  remnneration. 

Kd,  Fofm,  JAbm 
(997) 
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in  length,  1 0  feet  in  breadth,  and  10  feet  in  hight.  A  door  from  it,  and 
another  fi'om  the  kitchen,  open  on  a  lobby  common  to  both,  and  wbieb 
lobby  ((ives  access  by  another  door  to  the  principal  kitchen  entrance-d(xir 


GROUND  PLAN  OP  A  KITCHKN,  itC.  OP  A  PARM-HOUSK. 

Uirough  the  porch  p.  The  porch  jp,  6  feet  square,  is  erected  for  the  pur- 
pose of  screening  both  the  kitchen  and  sculleiy  from  wind  and  cold,  and  it 
contains  the  back  entrance-door,  and  is  lighted  by  a  window.  On  the  out- 
side, and  in  front  of  the  porch-door,  is  r,  the  rain-water  cistern,  fig.  30,  p. 
134.  On  going  to  the  right  from  the  kitchen  to  the  kitchen-pantry  k,  is  a 
wall-press  m  the  passage.  The  pantry  k  is  provided  with  a  door ;  a  win- 
dow, which  should  look  to  the  east  or  north ;  a  larder  Z,  and  abundance  of 
shelving  at  o  ;  it  is  12  feet  square,  having  a  roof  of  10  feet  in  hight.  With- 
in this  pantry  is  the  milk -house  or  dairy  wi,  having  two  windows  also  facing 
to  the  north  or  east ;  a  lock-up  closet  n,  and  shelving  o  around  the  walls ; 
it  is  181  feet  in  length,  12  feet  in  breadth,  and  10  feet  in  hight. 

(227.)  These  are  the  different  apartments,  and  their  relative  pc^tions, 
required  for  conducting  the  business  of  a  farm  within  the  house,  and  in 
the  fitting  up  of  which  are  many  particulars  which  require  attention.  The 
floor  of  the  kitchen  should  be  of  flagged  pavement  polished,  that  it  may 
be  cleaned  with  certainty  and  ease.  The  outside  wall  and  ceiling  should 
be  lathed,  and  all  the  walls  and  ceiling  plastered  with  the  best  hair-plaster. 
Iron  hooks,  both  single  and  double,  should  be  screwed  into  thejoists  of  the 
roof,  from  which  may  be  suspended  hams  or  other  aiticles.  The  dressers 
g  are  best  made  of  plain-tree  tops  and  black  American  birch  frames,  the 
chairs  of  the  latter  wood,  and  the  stools  of  common  fir.  In  case  of  acci- 
dents, or  negligence  in  leaving  them  unfastened  at  night,  it  would  be  well 
to  have  the  lower  sashes  of  the  windows  of  the  kitchen  and  scullery  fiist, 
and  the  upper  ones  only  to  let  down  for  the  occasional  admission  of  fresh 
and  the  escape  of  heated  air. 

(228.)  In  the  scullery ,  the  sink  y  should  be  of  polished  free-stone,  mado 
to  fit  the  window-void,  with  a  proper  drain  from  it,  provided  with  a  cess- 
pool. The  fii)or  should  be  of  the  same  material  as  that  of  the  kitchen,  for 
the  sake  of  cleanliness.  The  outside  wall  and  ceiling  should  be  lathed, 
and  all  the  walls  and  roof  plastered.    There  should  be  a  force-pamp  in 
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ter  to  avoid  every  risk  of  contamination  from  a  place  which  must  at  timet 
be  filled  with  vapors  injurious  to  milk — a  substance  which  is  at  all  timet 
delicately  susceptible  or  injury. 

(238.)  The  vnndows  of  dfl  the  apartments  should  be  provided  with  f  Avt- 
ters  on  the  inside;  and  it  maybe  a  safe  precaution  against  nocturnal  intru- 
ders to  protect  those  of  the  milk-house  and  pantry  with  iron  stancheont 
on  the  outside,  as  they  should,  occasionally  at  least,  be  left  open  eren  all 

night. 

(234.)  On  this  side  of  the  kitclien  will  be  observed  a  stair.  It  is  4  feet 
in  width,  and  intended  to  lead  to  the  storv  above  the  kitchen  floor,  at  also 
to  the  upper  story  of  the  principal  part  of  the  house.  The  story  above  the 
kitchen  may  be  subdivided  in  this  way.  Let  a  continuation  oT  the  brick 
or  stone  wall  which  separates  the  kitchen  and  scullery  from  the  milk-house 
and  kitchen-pantry  be  carried  up,  in  the  form  of  a  partition  of  lath  and 
plaster,  to  the  roof  of  the  second  story,  which  may  be  9  feet  in  bight,  at 
teen  on  the  right  of  gt  fig.  33.     The  vmll  of  the  kitchen  flue  h  should,  of 

Fif.33. 
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sourse,  be  carried  up  to  a  chimney-stalk  above  the  ridging,  containing  at 
least  4  flues  from  below — one  of  the  kitchen  fire,  one  of  the  small  fumaoe- 
pot  of  the  kitchen,  one  of  the  oven,  and  one  of  the  large  furnace-pot  in  the 
scullery ;  but  there  should  also  be  one  from  the  room  above  the  scullery, 
and  one  from  one  of  the  rooms  above  the  kitchen ;  and,  to  render  both 
kitchen  and  scullery  as  wholesome  by  ventilation  as  possible,  there  should 
be  a  small  flue  from  the  ceiling  of  each  to  carry  off  neated  air  and  vapor. 
The  kitchen-stalk  would  thus  contain  6  flues  from  below  and  2  from  above. 
(235.)  The  upper  story  should  be  paititioned  off  in  the  way  as  seen  in 
Hg.  33.  Let  the  apartment  a  above  the  scullery  be  fitted  up  with  a  fire- 
place y*  as  a  bed-room  for  the  female  servants,  having  a  closet  c  in  the  outer 
wall.  Afler  taking  off  a  passage  jt;"  of  3^  feet  in  vridth  along  the  whole 
length  of  this  part  of  the  house,  this  room  will  be  14  feet  long  and  10  fiwft 
wide.  The  space  above  the  kitchen  may  be  divided  into  2  ^^^mmvij'— one 
^,  14  feet  in  length,  by  9  feet  in  width,  and  9  feet  in  hight,  with  a  fire-pl 
y  and  window,  and  closet  c.  This  might  he  occupied  at  a  sitting-ro 
tad  bedrroom  by  the  housekeeper,  if  tli^  terricet  ol  such  a  penoa  ase 
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"Well.  luconveaience  to  himself  in  going  a  great  distance  betwixt  his  house  and  the  stead- 
ing, will  induce  the  fanner  to  place  his  house  near  rather  than  at  a  distance  from  the  st^id- 
ing.  He  wishes  to  be  within  call — to  be  able  to  be  on  the  spot  in  a  few  seconds,  when  tib 
presence  is  required  in  the  fiinn-yard,  the  stable,  the  byre,  or  the  bam ;  bat  more  than  this 
tie  dfies  not  want,  and  need  not  care  ibr.  Place  your  bouse,  thereiore»  if  yoo  have  the 
clioice,  ou  some  pleasant  spot,  neither  **  direct  in  front  **  nor  much  in  the  rear  of  the  stead- 
hi^.  If  there  be  no  such  spot  at  hand,  make  one  for  your  house,  place  it  there,  and  dwdl 
in  It,  with  the  comfortable  assurance  that  your  servants  will  not  regard  you  the  less,  or  your 
stock  thrive  the  wone,  because  you  hapiien  to  live  beyond  the  influence  of  the  *'  unbealtfay 
odors  arisiug  from  your  stables  and  yaras  "—odors,  by  the  way,  of  the  unpleasantness  of 
which  I  never  heard  a  former  complain.  No  one  of  that  class  but  a  sloven  would  place  hit 
house  beside  a  dunghill. 


17.    THE  PERSONS  WHO  LABOR  THE  FARM. 


*■  Mkn.  Ijsbor  In  thy  vocation. 

Q«o.  Tbott  hssl  hit  il;  for  there 's  no  better  sign  of  a  brave  naiad  than  a  bard  lumd.** 

Uurav  VL  Fmt  JI. 

f241.)  Those  who  labor  a  farm  form  the  most  important  part  of  its  ma- 
tenal ;  they  aro  the  spiiit  that  conducts  its  opei*ations.  You  should,  there- 
fore, become  early  acquainted  with  those  functionaries.  They  arc  the 
farmer  himself,  the  steward  or  grieve,  the  plowman,  the  hedger  or  laborer,* 
the  shepherd,  the  cattle-man,  tlie  field-worker,  and  the  dairy-maid.  These 
have  each  duties  to  perfomi,  which,  in  their  respective  spheres,  should 
harmonize  and  never  interfere  with  each  other.  Should  any  occurrence 
happen  to  disturb  the  hannony  of  labor,  it  must  arise  from  some  misap- 
prehension or  ignorance  in  the  interfering  party,  whose  al)en*ations  must 
be  rectified  by  the  presiding  power.  I  shall  consider  the  duties  in  the  or- 
der I  have  mentioned  the  respective  agents. 

(242.)  And  first,  those  of  the  Jarmcr.  It  is  his  province  to  originate  the 
entire  system  of  management — to  determine  the  period  for  commencing 
and  pursuing  every  operation — to  issue  general  orders  of  management  to 
the  steward,  when  there  is  one,  and  if  there  be  none,  to  give  minute  in- 
structions to  the  plowmen  for  the  performance  of  eveiy  separate  field 
operation — to  exercise  a  general  superintendence  over  the  field-workers — 
to  observe  the  general  behavior  of  all — to  see  if  the  cattle  are  cared  for — 
to  asceitain  the  condition  of  all  the  crops — to  guide  the  shepherd — to  di- 
rect the  hedger  or  laborer — to  effect  the  sales  of  the  sui'plus  produce — to 
conduct  the  purchases  conducive  to  the  progressive  improvement  of  the 
farm — to  disburse  the  expenses  of  management — to  pay  the  I'ent  to  the 
landlord — and  to  fulfill  the  obligations  incumbent  on  him  as  a  residenter  of 
the  parish.  All  these  duties  are  common  to  the  farmer  and  the  steward 
engaged  to  manage  a  farm.  An  independent  steward  and  a  farmer  are 
thus  so  far  on  the  same  footing ;  but  the  farmer  occupies  a  loflier  station. 
He  is  his  own  master — make^  bargains  to  suit  his  own  interests — stands 
on  an  equal  footing  with  the  landlord  in  the  lease — has  entire  control  over 
the  servants,  hiring  and  discharging  them  at  any  term  he  pleases — and 
possesses  power  to  grant  favors  to  servants  and  fiiends.  The  fanner  has 
not  all  those  duties  to  perform  in  any  one  day,  but  in  the  course  of  their 
proper  fulfillment,  daily  calls  are  made  on  his  attention,  and  so  large  a  por- 
tion of  his  time  is  occupied  by  them,  that  he  finds  little  leisure  to  go  fiu 
from  home,  except  in  the  season  when  few  operations  are  performed  on  & 


I*  Altogether  inapplicable  to  oar  coonUr. 
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mixed  culture,  the  services  of  a  steward  are  dispensed  with  altogether ;  in 
which  case  the  farmer  himself  gives  his  orders  directly  to  the  plowmen, 
or  indirectly  through  the  hedger  or  cattle-men,  as  he  may  choose  to  ap- 
point to  I'eceive  his  instructions.  In  such  a  case  the  same  person  is  also 
intrusted  to  com  the  horses ;  for  the  plowmen  themselves  are  never  in- 
trusted with  that  business,  as  they  are  apt  to  abuse  such  a  trust  by  giving 
too  much  com  to  the  horses,  to  their  probable  injury.  The  same  person 
performs  other  parts  of  a  steward's  duty ;  such  as  sowing  com,  superin- 
tending field-workers,  and  threshing  com ;  or  those  duties  may  be  divided 
betwixt  the  cattle-man  and  hedger.  On  the  large  fann  in  Berwickshire 
on  which  I  learned  farming,  there  was  no  steward,  the  cattle-man  deliver- 
ing the  master's  orders  and  coming  the  horses,  and  the  hedger  sowing  the 
com,  building  the  stacks,  and  threshing  the  com.  The  object  of  this  ar- 
rangement was  to  save  the  wages  of  a  steward,  when  the  farmer  himself 
was  able  to  undertake  the  general  superintendence.  I  conducted  my  own 
farm  for  several  years  without  a  steward. 

(246.)  The  duties  of  a  plowman  are  clearly  defined.  The  principal  duty 
is  to  take  charge  of  a  pair  of  horses,  and  work  them  at  every  kind  of  labor 
for  which  horses  are  employed  on  a  farm.  Hoi-se-labor  on  a  farm  is  vari- 
ous. It  is  connected  with  the  plow,  the  cart,  sowing-machines,  the  roller, 
and  the  threshing-mill,  when  horse-power  is  employed  in  the  threshing  of 
com ;  so  that  the  knowledge  of  a  plowman  should  comprehend  a  variety 
of  subjects.  In  the  fiilfillment  of  his  duties,  the  plowman  has  a  long  day's 
work  to  perform  ;  for,  besides  expending  the  appointed  hours  in  the  fields 
with  the  horses,  he  must  groom  them  before  he  goes  to  the  field  in  the 
morning  and  after  he  returns  from  it  in  the  evening,  as  well  as  at  mid-day 
between  the  two  periods  of  labor.  Notwithstanding  this  constant  toil,  he 
must  do  his  work  with  alacrity  and  good  will ;  and  when,  from  any  cause, 
his  horses  are  laid  idle,  he  must  not  only  attend  upon  them  as  usual,  but 
must  himself  work  at  any  fann- work  he  is  desired.  There  is  seldom  any 
exaction  of  labor  from  the  plowman  beyond  the  usual  daily  hours  of  work, 
these  occupying  at  least  12  hours  a  day  for  7  months  of  the  year,  that  be- 
ing a  sufficient  day's  work  for  any  man's  strength  to  endure.  But  occa- 
sions do  arise  which  justify  the  demand  of  a  greater  sacrifice  of  his  time, 
such  as  seed-time,  hay-time,  and  harvest.  For  such  encroachments  upon 
his  time,  many  opportunities  occur  of  repaying  him  with  indulgence,  such 
as  a  cessation  from  labor,  especially  in  bad  weather.  It  is  the  duty  of  the 
plowman  to  work  his  horses  with  discretion  and  good  temper,  not  only  foi 
the  sake  of  the  horses,  but  that  he  may  execute  his  work  in  a  proper  man- 
ner. It  is  also  his  duty  to  keep  his  horses  comfortably  clean.  Plowmen 
arc  never  placed  in  situations  of  trust ;  and  thus,  having  no  responsibility 
beyond  the  care  of  their  horses,  there  is  no  class  of  servants  more  inde- 
pendent. There  should  no  partiality  be  shown  by  the  master  or  steward 
to  one  plowman  more  than  to  another,  as  it  is  the  best  policy  to  treat  all 
alike  who  work  alike.  An  invidious  and  reprehensible  practice  exists, 
however,  in  some  parts  of  the  country,  of  setting  them  to  work  in  an  order 
of  precedency,  which  is  maintained  so  strictly  as  to  be  practiced  even  on 
going  to  and  returning  from  work — one  being  appointed  foreman ^  whose 
movements  must  guide  those  of  the  rest.  Should  the  foreman  prove  & 
slow  man,  the  rest  must  not  go  a  single  bout  more  than  he  does ;  and,  if 
he  is  active,  they  may  follow  as  best  they  can.  Thus,  while  his  actirity 
confers  no  benefit  to  the  farmer  beyond  its  own  work,  his  dullness  discour- 
ages the  activity  of  the  others.  This  consideration  alone  should  be  suffi- 
cient ground  for  farmers  to  abolish  the  practice  at  once,  and  put  the  whole 
of  their  plowmen  on  the  same  footing.     I  soon  saw  the  evils  ^ttendinfl^  tbo 
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Bjiftem,  SDcl  put  an  c  id  t<j  tc  on  my  own  farm.     When  one  plowman  dL»- 
pl«3^  more  skiti  tli  iii  the  rant,  it  is  sufficient  honor  for  him  to  be  intrusted 
to  execQte  the  most  difficult  pieces  of  work ;  and  this  sort  of  preferenco 
f/iU  f^je  no  umbrage  to  the  others,  as  they  are  as  conscious  of  his  superi* 
ority  in  work  as  the  farmer  himself  can  possibly  be.    The  services  of  plow- 
men are  required  on  all  sorts  of  farms,  from  the  carse-farm  to  the  pastoral, 
on  which  the  greatest  and  the  least  portion  of  arable  culture  are  practiceiL 
(247.)  The  services  of  a  shepherd^  properly  so  called,  are  only  required 
where  a  flock  of  sheep  are  constantly  kept.    On  carse-farms,  and  those  in 
the  neighborhood  of  large  towns,  he  is  of  no  use ;  nor  is  he  required  on 
those  rarms  on  which  sheep  are  bought  in  to  be  fed  off  in  winter.    On  pas- 
toral  farms,  on  the  other  hand,  as  also  those  of  the  mixed  husbandry,  his 
services  are  so  indispensable  that  they  could  not  be  conducted  without 
him.    His  duty  is  to  undeitake  the  entire  management  of  the  sheep ;  and, 
when  he  bestows  the  pains  he  should  on  his  flock,  he  has  little  leisure  for 
any  other  work.     His  time  is  occupied  from  early  dawn,  when  he  should 
be  among  his  flock  before  they  rise  from  their  lair,  and  during  the  whole 
day,  to  the  evening,  when  they  again  lie  down  for  the  night.     To  inspect 
a  large  flock  at  least  three  times  a  day,  over  extensive  bounds,  implies  a 
walking  to  fatigue.     Besides  this  daily  exercise,  he  has  to  attend  to  the 
feeding  of  the  young  sheep  on  turnips  in  winter,  the  lambing  of  the  ewes 
in  spring,  the  washing  and  shearing  of  the  fleece  in  summer,  and  the  bath- 
ing of  the  flock  in  autumn.     And,  over  and  above  these  major  operations, 
there  are  the  minor  ones  of  weaning,  milking,  drafl;ing,  and  marking,  at 
appointed  times  ;  not  to  omit  the  un weaned  attention  to  be  bestowed,  for 
a  time,  on  the  whole  flock,  to  evade  the  attacks  of  insects.     It  will  readily 
be  seen,  irom  this  summary  of  duties,  that  the  shepherd  has  little  time  to 
bestow  beyond  the  care  of  his  flock.    As  no  one  but  a  shepherd,  thoroughly 
bred,  can  attend  to  sheep,  there  must  be  one  where  a  standing  sheep-flock 
is  kept,  whatever  may  be  the  extent  of  farm.     On  a  small  farm,  his  whole 
time  may  not  be  occupied  in  his  profession,  when  he  can  make  as  well  as 
mend  nets,  prepare  stakes  for  them,  and  assist  the  hedger  (if  there  be  one) 
to  keep  the  fences  in  repair ;  or  he  may  act  as  groom,  and  take  charge  of 
the  horse  and  gig,  and  go  errands  to  the  post-town ;  or  he  may  undeitake 
the  duties  of  steward.     On  large  pastoral  or  mixed  husbandry  farms,  more 
than  one  shepherd  is  required.     The  establishment  then  consists  of  a  head 
Bhepherdf  and  one  or  more  young  men  training  to  be  shepherds,  who  are 
placed  entirely  under  his  control.     The  ofiice  of  head  shepherd  is  one  of 
great  tmst.     Sheep  l)eing  individually  valuable,  and  in  most  instances  con- 
sisting of  large  flocks,  a  misfortune  happening  to  them,  from  whatever 
cause,  must  incur  great  loss.     On  the  other  hand,  the  care  and  skill  of  the 
shepherd  may  secure  a  good  return  for  the  capital  invested  in  sheep.    The 
shepherd  acts  the  part  of  butcher  in  slaughtering  the  animals  used  on  the 
farm.    The  only  assistance  which  he  depends  upon  in  personally  managing 
his  flock  ia  that  of  his  faithful  dog,  whose  sagacity  in  that  respect  is  little 
inferior  to  his  own. 

(248.)  The  services  of  the  cattle^man  are  most  wanted  at  the  steading  in 
winter,  when  the  cattle  are  all  housed.  He  has  the  sole  chai'ge  of  them. 
It  is  his  duty  to  clean  out  the  cattle-houses,  and  supply  the  cattle  with 
food,  fodder,  and  litter,  at  appointed  hours  every  day,  and  to  make  the 
fi)od  ready  for  them,  should  prepared  food  be  given  them.  The  business 
of  tending  cattle  being  matter  of  routine,  the  qualifications  of  a  cattle-man 
are  not  of  a  high  order.  In  summer  and  autumn,  when  the  cows  are  at 
grass,  it  is  his  duty  to  bring  them  into  the  byre  or  to  the  gate  of  the  field, 

as  the  case  may  be,  to  be  milked  at  their  appointed  times ;  and  it  is  also 
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his  duty  to  ascertain  that  the  cattle  in  the  fields  are  plentifully  supplied 
with  food  and  water.  He  should  see  the  cows  served  by  the  bull  in  due 
time,  and  keep  an  account  of  the  cows'  reckonings  of  the  time  of  calving. 
He  should  assist  at  the  important  process  of  calving.  As  his  time  is  thus 
only  occasionally  employea  in  summer,  he  '  frequently  undertakes  the  su- 
perintendence of  the  field-workers.  In  harvest,  he  is  usefully  employed  in 
assisting  to  make  and  carry  food  to  the  reapers,  and  may  lend  a  hand  at 
the  takmg  in  of  the  com.  As  cattle  occupy  the  steading  in  winter  on  all 
kin  "^s  of  farms,  the  services  of  the  cattle-man  appear  indispensable ;  but 
all  his  functions  may  be  performed  by  the  shepherd,  where  only  a  small 
flock  of  sheep  are  kept.  The  office  of  the  cattle-man  is  not  one  of  trust 
nor  of  much  labor.  An  elderly  pei-son  answers  the  purpose  quite  well, 
the  labor  being  neither  constant  nor  heavy,  but  well-timed  and  methodi- 
cal The  cattle-man  ought  to  exercise  much  patience  and  good  temper 
toward  the  objects  of  his  charge,  and  a  person  in  the  decline  of  life  is  most 
likely  to  possess  those  qualities. 

(249.)  Field-workers  are  indispensable  servants  on  every  farm  devoted 
to  arable  culture.  They  mostly  consist  of  young  women  in  Scotland,  but 
more  frequently  of  men  and  boys  in  England ;  and  yet  there  are  many 
manual  operations  much  better  done  by  women  than  men.  In  hand-pick- 
ing stones  and  weeds,  in  filling  drains,  and  in  bam-work,  they  are  far  more 
expert,  and  do  them  more  neatly,  than  men.  The  duties  of  field-workers, 
as  their  very  name  implies,  are  to  perform  all  the  manual  operations  of  the 
fields,  as  well  as  those  with  the  smaller  implements,  which  are  not  worked 
by  horses.  The  inanual  operations  consist  chiefly  of  cutting  and  planting 
the  sets  of  potatoes,  gathering  weeds,  picking  stones,  collecting  the  potato 
crop,  and  filling  drains  with  stones.  The  operations  with  the  smaller  im- 
plements are  pulling  turnips  and  preparing  them  for  feeding  stock  and 
storing  in  winter,  performing  bam-work,  caiTying  secd-com,  spreading 
manure  upon  the  land,  hoeing  potatoes  and  turnips,  and  weeding  and 
reaping  corn-crops.  A  considerable  number  of  field-workers  are  required 
on  a  farm,  and  they  are  generally  set  to  work  in  a  band.  They  work  most 
steadily  under  superintendence.  The  steward,  the  hedger,  or  cattle-man, 
should  superintend  them  when  the  band  is  large  ;  but,  when  small,  one  of 
themselves,  a  staid  person,  who  is  capable  of  taking  the  lead  in  work,  may 
superintend  them  well  enough,  provided  she  lias  a  watch  to  mark  the  time 
of  work  and  rest.  But  field-wcirkers  do  not  always  work  by  themselves ; 
being  at  times  associated  with  tho  work  of  the  horses,  when  they  requii« 
no  particular  superintendence.  On  some  farms,  it  is  considered  economi- 
cal to  lay  tho  horses  idle,  and  employ  the  plowmen  at  their  labors  rather 
than  engage  field-workers.  This  may  be  one  mode  of  avoiding  a  little 
outlay  of  money ;  but  there  is  no  true  economy  in  allowing  horses  '•  to  eat 
off  their  own  heads,"  as  the  phrase  has  it ;  and,  besides,  plowmen  cannot 
possibly  do  light  work  so  well  as  field-workers.  In  manufacturing  districts 
field-workers  ai*e  scarce ;  but  were  farmers  generally  to  adopt  the  plan  of" 
employing  a  few  constantly,  and  hire  them  for  the  purpose  by  the  halF 
year,  instead  of  employing  a  large  number  at  times,  young  women  would 
be  induced  to  adopt  field-labor  as  a  profession,  and  become  very  expert  ii^ 
it.  It  is  steadiness  of  service  that  makes  the  field-workers  of  the  south  of 
Scotland  so  superior  to  the  same  class  in  other  parts  of  the  country. 

(250.)  The  duties  of  the  dairy-maid  are  well  defined.     She  is  adome^^ 
tic  servant,  domiciliated  in  the  farm-house.     Her  principal  duty  is,  as  h 
name  implies,  to  milk  the  cows,  to  manage  the  milk  in  all  its  stages,  brin^ 
up  the  calves,  and  make  into  butter  and  cheese  the  milk  that  is 
from  the  cows  after  the  weaning  of  the  calves.     The  other  domestics 
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erally  assist  iier  in  milking  the  cows  and  feeding  the  calves,  when  there  ii 

a  large  oumber  of  both.     Should  any  lambs  lose  their  mothers*  the  daiiy- 

maid  should  bnug  them  up  with  cow's  milk  until  the  time  of  weaniBg, 

when  they  are  returned  to  the  flock.    At  the  lambing  season,  should  any 

of  the  ewes  be  scant  of  milk,  the  shepherd  applies  to  the  dairy-maid  to 

hare  his  bottles  replenished  with  warm  new  milK  for  the  hungered  lambs. 

The  dairy-maid  also  milks  the  ewes  after  the  weaning  of  the  laraba,  and 

makes  cheese  of  the  ewe-milk.     She  should  attend  to  the  poultry,  feed 

them,  set  the  brooders,  gather  the  eggs  daily,  take  charge  of  the  9ix>ods 

until  able  to  provide  for  themselves,  and  see  them  safely  lodged  in  their 

respective  apartments  every  evening,  and  let  them  abroad  every  morning. 

It  is  genei-ally  the  dairy-maid,  when  there  is  no  housekeeper,  who  gives 

out  the  food  for  the  reapers,  and  takes  charge  of  their  articles  of  bedding. 

The  dairy-maid  should  De  an  active,  attentive,  and  intelligent  person. 

(251.)  These  are  the  duties  of  the  respective  classes  of  servants  found 
on  farms.  You  may  not  require  all  these  classes  on  your  faim,  as  you  have 
seen  that  some  sorts  of  farms  do  not  require  the  services  of  all.  You  have 
seen  that  a  pastoral-farm  has  no  need  of  a  stewai'd,  but  of  a  shepheixl ;  • 
carse-farm  no  need  of  a  shepherd,  but  of  a  steward ;  a  farm  in  the  neigh- 
borhood of  a  town  no  need  of  a  hedger,  but  of  a  cattle-man  ;  and,  on  • 
dairy-farm,  no  need  of  a  shepherd,  but  of  a  daiiy-maid ;.  but,  in  the  case 
of  a  farm  of  mixed  husbandry,  there  is  need  of  all  these  classes. 

(252.)  And  now  that  you  have  seen  how  multifarious  are  the  duties  of 
them  all,  you  will  begin  to  perceive  how  intricate  an  affair  mixed  hus- 
bandly is,  and  how  well  informed  a  farmer  should  be  of  every  one  of  these 
varieties  of  labor,  before  he  attempts  to  manage  for  himself.    To  give  you 
a  stronger  view  of  this,  conceive  the  quantity  and  variety  of  labor  that 
must  pass  thTough  the  hands  of  these  various  classes  of  work-people  in  the 
course  of  a  year,  and  then  imagine  the  clear-headedness  of  arrangement 
which  a  fanner  should  possess,  to  make  all  their  various  labors  coincide 
in  every  season,  and  under  every  circumstance,  so  as  to  produce  the  mos^ 
desirable  results.     It  is  in  its  variety  that  the  success  of  labor  is  attained  s 
in  other  words,  it  is  in  its  subdivision  that  the  facility  of  labor  is  acquired, 
and  it  is  by  the  intelligence  of  the  laborers  that  perfection  in  it  is  attained. 
And  vain  would  be  the  endeavors  of  any  farmer  to  produce  the  results  he 
does,  were  he  not  ably  seconded  by  the  general  intelligence  and  admirable 
efficiency  of  bis  laborers. 


18.    THS  WEATHER  IN  WINTER. 

*8ee»  Winter  oomet  to  nile  the  Taiiedjear, 
SoUen  and  aad,  with  all  hit  rising  train ; 
Vapon^  and  clooda,  and  Morma.    B«  tliaae  »y  theme." 

(253.)  As  the  weather,  at  all  seasons,  has  undeniably  a  sensible  powtn 
to  expedite  or  retard  the  field  operations  of  the  farm,  it  becomes  an  in- 
cumbent duty  on  you,  as  pupils  of  Agriculture,  to  ascertain  the  princip1e$ 
which  regulate  its  phenomena,  in  order  to  anticipate  their  changes  and 
avoid  their  injurious  eifects.  It  is,  no  doubt,  difficult  to  acquire  an  accu- 
rate knowledge  of  the  laws  which  govern  the  subtile  elements  of  Nature } 
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but  experience  has  proved  that  accurate  ohscrration  of  atmofj'^ierical  j^ie' 
'■  nomend  is  the  chief  means  which  we  possess  of  becoming  acquainted  witb 
those  la Ws. 

(254.)  In  saying  that  the  weather  has  power  to  alter  the  operations  of 
the  farm,  I  do  not  mean  to  assert  that  it  can  entirely  change  any  great  plan 
of  operations  that  may  have  been  determined  on,  for  that  may  be  prose- 
cuted even  in  spite  of  the  weather ;  but  there  is  no  doubt  that  the  weather 
can  oblige  the  farmer  to  pursue  a  different  and  much  less  efficient  treat- 
'  ment  toward  the  land  than  he  desires,  and  that  the  amount  and  quality  of 
its  produce  may  be  very  senously  affected  by  the  change  of  treatment. — 
For  example,  the  heavy  and  continued  rain  in  autumn  1839  made  the  land 
so  very  wet  that  not  only  the  summer-fallow,  but  the  potato-land,  could 
not  be  seed-fuiTOwed  ;  and  the  inevitable  consequence  was  that  sowing  of 
the  wheat  was  postponed  until  the  spring  of  1840,  and  in  many  cases  the 
farmers  were  obliged  to  sow  barley  instead  of  wheat.  The  immediate  ef- 
fect of  this  remarkable  intei-ference  of  the  weather  was  restriction  of  the 
breadth  of  land  appropriated  to  autumnal  wheat,  and  the  consequent  ex- 
tension of  that  intended  for  barley  and  spring  wheat — a  change  that  caused 
BO  much  work  in  spring  that  it  had  the  effect  of  prolonging  the  harvest  of 
1840  beyond  the  wished-for  period,  and  of  othei-wise  deranging  the  calcu- 
lations of  farmers. 

(255.)  Now,  when  such  a  change  is,  and  may  in  any  season  be,  imposed 
upon  the  farmer,  it  becomes  a  matter  of  prudence  as  well  as  of  desire  to 
become  so  acquainted  with  usual  atmospherical  phenomena  as  to  antici- 
pate the  nature  of  the  weather  that  is  to  come.  If  he  could  anticipate 
particular  changes  of  weather  by  observing  peculiar  phenomena,  be  could 
arrange  his  operations  accordingly.  But  is  such  anticipation  in  regard  to 
the  weather  attainable  ?  No  doubt  of  it ;  for,  although  it  is  not  as  yet  to 
be  expected  that  minute  changes  of  the  atmosphere  can  be  anticipated, 
yet  the  kind  of  weather  which  is  to  follow — whether  rainy  or  frosty,  snowy 
or  fresh — may  be  prc^dicted.  We  all  know  the  prescience  actually  attained 
'  by  people  whose  occupations  oblige  them  to  be  much  in  the  open  air  and 
to  observe  the  weather.  In  this  way  shepherds  and  sailors,  in  their  rejpect- 
hre  circumstances,  have  acquired  such  a  knowledge  of  atmospherical  phe- 
nomena as  to  be  able  to  predict  the  advent  of  important  changes  of  the  at- 
mosphere ;  and  to  show  that  the  sort  of  knowleage  acquired  is  in  accord- 
ance with  the  circumstances  observed,  it  is  obvious  that,  even  among  these 
two  classes  of  observers,  great  difference  of  acquirements  exists  on  account 
of  diversity  of  talent  for  observation.  For  example :  A  friend  of  mine,  a 
commander  of  one  of  the  ships  of  the  East  India  Company,  became  so 
noted,  by  observation  alone,  for  anticipating  the  probable  results  of  atmo- 
spherical phenomena  in  the  Indian  seas,  that  his  vessel  has  fi*equently  been 
Been  to  ride  out  the  storm,  under  bare  poles,  while  most  of  the  ships  in  the 
same  convoy  were  more  or  less  damaged.  As  an  instance  of  similar  saga- 
city in  a  shepherd,  I  remember  in  the  wet  season  of  1817,  when  rain  was 
predicted  as  inevitable  by  every  one  engaged  in  the  afternoon  of  a  very 
Dusy  day  of  leading  in  the  com,  the  shepherd  inteipreted  the  symptoms  as 
indicative  of  wind  and  not  of  rain,  and  the  event  completely  justified  bis 
prediction. 

(256.)  I  conceive  that  gi-cater  accuracy  of  knowledge  in  regard  to  the 
changes  of  the  weather  may  be  attained  on  land  than  at  sea,  because  the 
effect  of  weather  on  the  sea  itself  enters  as  an  uncertain  element  into  the 

Suestion.     It  is  generally  believed,  however,  that  seamen  are  more  pn>- 
cient  than  landsmen  in  foretelling  the  weather ;  and,  no  doubt,  wben  the 
-    imminent  danger,  in  which  the  lives  of  seamen  ai'e  jeopardized,  is  ctkosid- 
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ered,  the  circumstance  may  reasonably  be  supposed  to  render  them  pe- 
culiarly alive  to  certain  atmoapberical  changes.     To  men,  however,  under 
constant  command,  as  seamen  are,  it  is  questionable  whether  the  ordinary 
changes  of  the  atmosphere  are  matters  of  much  intevest.     In  everything 
that  affects  the  safety  of  the  ship,  and  the  weather  among  the  rest,  every 
confidence  is  placed  by  the  crew  in  the  commanding  officer,  and  it  is  ho 
aione  that  has  to  exercise  his  weather  wisdom.    On  the  other  hand,  e^'ery 
shepherd  has  to  exercise  his  own  skill  in  regard  to  the  weather,  to  save 
himself,  perhaps,  much  unnecessary  personal  trouble,  especially  on  a  hill- 
farm.     Even  the  youn?  appreaticersaepherd  soon  learns  to  look  out  for 
himself.    The  great  difference  in  regard  to  a  knowledge  of  the  weather 
betwixt  the  sea-captain  and  the  fanner,  though  both  axe  the  sport  of  the 
same  elements,  consists  in  this,  that  the  captain  has  to  look  out  for  him- 
self, whereas  the  &rmer  has  his  shepheixl  to  look  out  for  him :  the  sea- 
faring commander  himself  knowing  the  weather,  directs  his  men  accord- 
ingly ;  while  the  &rmer  does  not  know  it  nearly  so  well  as  his  ^epherd, 
and  probably  even  not  so  well  as  his  plowmen.      See  the  effects  of  this 
difference  of  acquirement  in  the  circumstances  of  both.      The  captain 
causes  the  approaching  change  to  be  met  by  prompt  and  proper  appliances ; 
whereas  the  farmer  is  too  frequently  overtaken  m  his  operations  from  a 
want  of  the  knowledge  probably  possessed  by  his  shepherd  or  plowmen. 
•  You  thus  see  the  necessity  of  farmers  a^^quiring  a  knowledge  of  the  weather 
(257.)  It  being  admitted  that  prescience  of  the  state  of  the  weather  is 
essential  to  the  farmer,  the  question  is,  how  the  pupil  of  Agriculture  is  to 
acquire  it  ?    No  doubt  it  can  best  be  attained  by  observation  in  the  field ; 
but  dB  that  method  implies  the  institution  of  a  seiies  of  observations  ex- 
tending over  a  long  period  of  years,  a  great  part  of  the  lifetime  of  the 
pupil  might  pass  away  ere  he  could  acquire  a  sumcient  stock  of  knowledge 
by  his  own  experience.      This  being  the  case,  it  is  but  right  and  fair  that 
he  should  know  what  the  experience  of  others  is.     This  I  sh^ll  endeavor 
to  communicate,  premising  that  he  must  obeei've  for  himself,  after  being 
made  acquainted,  with  the  manner  of  conducting  his  own  observations. 

(258.)  The  simplest  way  for  me  to  communicate  what  has  been  estab- 
lished in  regard  to  the  observation  of  atmospherical  phenomena,  is,  in  the 
first  place,  to  describe  to  you  the  various  instruments  which  have,  from 
time  to  time,  been  contrived  to  indicate  those  phenomena ;  and  to  put  these 
instruments  into  a  right  use,  you  should  become  well  acquainted  with  their 
respective  modes  of  action,  which  are  all  dependent  on  strictly  scientific 
principles.  All  the  instruments  required  are  the  barometer,  ther/no7ncter, 
veathercocky  hygrometer,  and  -rain-gauge.  The  principles  upon  which 
these  instruments  operate  shall  be  sepai*ately  explained ;  the  phenomena 
of  the  clouds  and  winds,  upon  which  the  diversity  of  the  states  of  the  at- 
mosphere appear  so  much  to  depend,  shall  be  described ;  and  the  efficacy 
of  the  electric  agency,  which  seems  to  affect  so  many  of  the  phenomena 
observed,  shall  be  noticed.  The  general  principles  of  atmospherical  phe- 
nomena being  thus  considered  in  this  place,  I  shall  have  no  more  occasion 
to  recur  to  them,  but  will  only  have  to  notice  the  characteristic  phenomena 
of  each  seaaon  as  they  occur. 

(259.)  At^nospherical  phenomena  being  the  great  signs  by  which  to 
judge  of  the  weather,  instruinents  are  tised  to  detect  their  changes  which 
cannot  be  detected  by  the  senses.  These  instruments  possess  great  inge- 
nuity of  construction,  and  they  all  indicate  pretty  accurately  the  effects 
they  are  intended  to  reoogmze.  But  though  they  tell  us  nothing  bat  the 
trudi,  each  is  the  minate  diversity  of  atniioapherical  phenomena  that  they 
do  not  teU  tus  dl  the  trath.     Other  means  for  disoavering  that  must  bo 
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used;  and  the  most  available  within  our  reach  is  the  converting  of  the  plie- 
nomena  themselves  into  indicatore  of  atmospherical  changes.  In  thia  waj 
we  may  use  the  transient  states  of  the  atmosphere,  in  regard  to  cleamesj 
and  obscurity,  dampness  or  dryness,  as  they  afiect  our  senses  of  sight  and 
feeling,  the  shapes  and  evolutions  of  the  clouds,  and  the  peculiar  state  of 
the  wind,  into  means  bv  which  to  predicate  the  changes  of  the  weather. 
But  this  kind  of  knowledge  can  only  be  acquired  by  long  obeervation  of 
natural  phenomena. 

(260.)  The  most  important  instrument,  perhaps — the  most  popular,  cer- 
tainly— for  indicating  the  changes  of  the  atmosphere,  is  the  barometer,  an 
instrument  so  universally  known  and  used  by  farmers,  that  a  particular  de- 
scription of  it  is  here  unnecessary.  This  instrument  is  formea  to  be  placed 
either  in  a  fixed  position  or  to  be  portable.  As  it  is  only  used  in  the 
portable  shape  to  measure  the  altitude  of  mountains,  the  method  of  usin^ 
It  need  not  be  here  described.  For  a  fixed  position,  the  barometer  is  made 
either  of  the  figure  of  an  upright  column  or  of  a  wheel.  Whether  it  is 
because  that  the  divisions  on  the  large  circular  disk,  pointed  out  by  the 
long  index  of  the  wheel-barometer,  are  more  easily  observed  than  the  va- 
rieties of  the  column  of  mercury  in  the  perpendicular  one,  is  the  reason 
which  renders  the  wheel-barometer  more  popular  among  farmers,  I  know 
not ;  but  were  they  to  consider  that  its  indications  cannot  be  so  delicate 
as  those  of  the  upright  form,  because  of  the  machineiy  which  the  oscilla- 
tions of  the  mercury  have  to  put  in  motion  before  the  long  index  can  in- 
dicate any  change,  the  upright  form  would  always  be  preferred.  It  ia 
time  that  the  tube  of  the  upright  barometer  is  generally  made  too  small, 
and  is  perhaps  so  made  to  save  mercury  and  make  the  instrument  cheaper; 
but  a  small  tube  has  the  disadvantage  of  increasing  the  friction  of  the 
mercury  in  its  passage  up  and  down  the  tube.  On  this  account  the  mer- 
cury is  apt  to  be  kept  above  its  proper  level  when  falling,  and  to  be  de- 
pressed below  its  proper  bight  when  rising.  To  obviate  this  inconvenience, 
a  tap  of  the  hand  against  the  case  of  the  instrument  is  requh-ed  to  bring 
the  mercury  to  its  proper  position.  The  tendency  of  the  mercury  to  ri^ 
may  be  obsei*ved  by  the  convex  or  raised  form  of  the  top  of  the  column ; 
and  the  hollow  or  concave  form  indicates  its  tendency  to  fall. 

(261.)  In  observing  the  state  of  the  barometer,  too  much  regard  should 
not  be  had  to  the  numerals  and  words  usually  written  on  the  graduated 
scale,  placed  along  the  rans^e  of  the  top  of  the  column  of  mercury ;  be- 
cause it  is  the  rising  or  fallint^  of  the  mercury  alone  that  is  to  be  taken  as 
indicative  of  a  change  of  weather,  whatever  may  be  its  actual  bight  in  the 
tube.  The  greatest  hif^lit  attained  by  the  column  is  entirely  determined 
by  the  hight  of  elevation  of  the  place  of  observation  above  the  level  of 
the  sea.  The  higher  the  place  is  above  the  sea,  the  mean  higbt  of  the 
column  will  be  the  lower.  For  example,  on  comparing  two  barometers 
at  the  same  time,  at  two  places  of  difTcreut  bights  in  the  same  part  of  tbe 
country,  and  subject  to  the  same  climate,  one  may  stand  as  high  as  30 
inches,  and  the  other  only  at  29^  inches.  According  to  the  usual  mark- 
ings of  barometers,  the  mercury  at  the  first  place  would  stand  at  "  Fair,*^ 
whereas,  at  the  other  place,  it  would  be  at  *'  Changeable."  This  differ- 
ence of  the  mercury  is  in  itself  important,  but  it  does  not  arise  from  wj 
difference  in  the  state  of  tho  air,  as  indicative  of  a  change  of  weather,  but 
merely  firom  the  difference  of  elevation  of  the  two  places  above  the  lerel 
of  the  sea.  The  mercury  is  as  near  its  greatest  hight  at  29^  inches  at  tbe 
higher  place,  as  it  is  at  90  inches  at  the  lower  place,  in  reference  to  theix^ 
respective  posiUons  above  the  sea ;  and  this  being  the  case,  and  other  cii^ 
cumstancos  equal,  it  will  be  the  same  weather  at  both  places.     This 
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«ace  of  the  hight  of  the  mercury  is  explained  in  this  way.  The  barome- 
ter bexng  the  instrument  which  indicates  the  weight  or  pressure  of  the 
atmosphere^  as  its  name  implies,  it  is  found  on  trial  that  the  mercury 
stands  highest  at  the  level  of  the  sea,  and  that  it  descends  as  elevation 
above  the  sea  increases.  The  depression  has  been  found  by  experiment 
to  be  i\|  of  an  inch  for  about  every  88  feet  of  elevati<m,  or  more  con-ectly 
as  given  in  this  table.* 

Tablc  juowma  the  Nombkk  or  Fkkt  or  Altitoob  corhxspordiiio  to  Dspaxstiovf 

OF  TBI  BaROHBTBR. 


DeprMrioB. 

Altitnde  ia 
fbet. 

bepraailoo. 

AlUitlUu  JU 

feet. 

•1 

87 

•6 

527 

•a 

175 

■7 

«I« 

•3 

262 

•8 

705 

•4 

350 

•9 

795 

•5 

439 

1  inch. 

885 

(262.)  It  becomes,  then,  a  matter  of  some  importance  for  you,  in  order 
to  place  explicit  reliance  on  the  changes  indicated  by  your  barometer,  to 
ascertain  the  bight  of  your  farm  above  the  level  of  the  sea.    If  you  know 
tliat  by  other  means,  namely,  by  trigonometry,  then  the  allowance  in  the 
ta.ble  vnll  give  you  its  true  elevation ;    but  should  you  not  be  accpiainted 
with  its  elevation,  which  is  usually  the  case  with  farmers,  the  mean  hight 
of  the  barometer  can  be  ascertained  by  a  series  of  simple  observations, 
made  at  a^ven  time,  over  a  year  or  moi-e.     For  example,  "  the  sum  of 
one  year's  observations,  made  at  10  A.  M.  and  10  P.  M.  in  1827,  was 
131615-410  inches,  and  this  number  divided  by  the  number  of  observations, 
730,  or  twice  the  number  of  days  in  that  year,  gave  29*610  inches  as  the 
mean  hight  or  diangeable  point  of  the  barometer."t      Now,  taking  the 
mean  hight  of  the  barometer  at  29*948  inches  at  the  mean  level  of  the  sea, 
-where  the  atmosphere  always  indicates  the  greatest  density,  deduces  from 
nine  years'  observations  at  the  mean  temperature  of  the  air,  with  a  range 
from  28  inches  to  31  inches,  it  is  seen  that  the  instance  adduced  above  of 
29'6L0  inches  gives  *338  of  an  inch  less  than  the  mean,  which,  by  the  ta» 
ble,  indicates  an  elevation  of  the  place  of  observation  of  about  265  feet 
al>ove  the  mean  level  of  the  sea.     It  is  from  the  mercury  being  above  or 
below  this  point  of  29*610  inches  in  the  supposed  place  of  your  farm,  that- 
yovL    are  to  conclude  what  weather  may  be  expected  at  that  place,  from 
the  changes  of  the  barometer.    From  the  want  of  this  knowledge,  fimn- 
ers  are  generally  led  into  the  mistake  of  supposing  that  the  words  *'  Fair," 
*•  Ohange,"  "  Rain,"  engraved  on  the  scale  of  the  barometer,  indicate  such 
iweather  in  all  places,  when  the  mercury  stands  at  them.     The  best  way  to 
correct  this  mistake  is  to  have  the  words  engraved  at  the  bights  truly  ap- 
plicable to  the  particular  place  of  observation.      Notwithstanding  this 
source  of  common  error,  the  barometer  is  a  generally  useful  instrument, 
iuasmucb  as  its  indications  foretell  the  same  results  at  all  seasons,  with  per- 
haps only  this  exception,  those  of  the  effects  o£  heat  in  summer,  which 
cannot  of  course  be  noticed  in  winter. 

{263.)  The  general  indications  of  the  barometer  are  few,  and  may  easily 
he  remembered.  A  high  and  stationary  mercury  indicates  steady,  good 
^vrealher.  A  slow  and  regular  fall  indicates  rain ;  and,  if  during  an  £. 
-win^,  the  r^n  virill  be  abundant.  A  sudden  fall  indicates  a  gale  of  wind^ 
azi<i  most  probably  from  the  W.  Good,  steady  weather  must  not  be  ex« 
pooled  in  sudden  depressions  and  elevations  of  the  mercury.     A  fine  day 
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mtiy  iiiterrene,  but  the  general  state  of  the  weather  may  be  expected  tc 
bo  nnsteady.  An  £.  or  N.  E.  wind  keeps  up  the  mercury  against  all  other 
iudioations  of  a  change.  A  W.  or  S.  W.  wind  causes  a  fall  when  the  wind 
changes  irom  E.  or  N.  E. ;  but,  should  no  fall  take  place,  the  maintenance 
of  ^  the  hight,  in  the  circumstances,  is  equivalent  to  a  rise,  and  the  reyerse 
of  this  is  equivalent  to  a  fall.  The  quantity  affected  by  these  particular 
causes  may  be  estimated  at  ^  of  an  inch.*  The  barometer,  at  Bea,  is  a 
good  indicator  of  wind,  but  not  of  rain.  When  the  barometer  is  used 
within  doors,  the  best  situation  for  it  is  in  any  room  where  the  tempera- 
ture is  equal,  and  not  exposed  to  suiishine.  The  cost  of  a  perpendicular 
barometer  of  good  workmanship  is  from  «£!  lis.  6d.  to  Jt2  12s.  6d.  accord- 
ing to  taste  and  finish ;  that  of  a  wheel-barometer  from  c£2  2s.  to  cC5  56. 
The  barometer  was  invented  by  Torricelli,  a  pupil  of  Galileo,  in  1643. 

(264.)  Among  the  variable  causes  which  affect  the  barometer  is  the  di- 
rection of  the  wind.  The  maximum  of  pressui'e  is  when  the  wind  is  N.  E. 
decreasing  in  both  directions  of  the  azimuth  till  it  reaches  the  minimum 
between  S.  and  S,  W.  This  difference  amounts  to  above  ^  of  an  inch  at 
London.  The  vanation  occasioned  by  the  wind  may  be  owing  to  the  cold 
which  always  accompanies  the  E.  winds  in  spiing,  connected  as  they  prob- 
ably are  vnth  the  melting  of  the  snow  in  Norway ;  but  it  is  not  unlikely  to 
be  owing,  as  Mr.  Meikle  suggests,  to  its  opposition  to  the  dii*ection  of  the 
rotation  of  the  earth,  causing  atmospherical  accumulation  and  pressure,  by 
diminishing  the  centrifugal  force  of  the  aerial  paiticles.t 

'  (265.)  The  accidental  variations  of  bai*ometric  pressure  are  greatly  m- 
fluenced  by  latitude.  At  the  equator  it  may  be  said  to  be  notlung,  hurri- 
canes alone  causing  any  exception.  The  variability  increases  toward  the 
poles,  owing  probably  to  the  irregularity  of  the  winds  beyond  the  tropics. 
The  mean  variation  at  the  equator  is  2  lines,|  in  France  10  lines,  and  in 
Scotland  15  lines,  throughout  the  year — the  quantity  having  its  nnonthly 
osdllations.  These  do  not  appear  to  follow  the  par^lels  of  latitude,  but, 
like  the  isothermal  lines,  undergo  inflections,  which  are  said  to  have  a 
striking  similarity  to  the  isoclinal  magnetic  lines  of  Hanstoen.  If  so,  it  is 
probably  by  the  medium  of  temperature  that  these  two  are  connected. — 
More  lately,  M.  Kamtz  has  pointed  out  the  connection  of  the  winds  with 
such  changes,  and  he  has  illustrated  the  influence  of  the  prevalent  aerial 
currents  which  traverse  Europe,  though  not  with  apparent  regulaiity,  yet, 
at  least,  in  subjection  to  some  general  laws.|| 

(266.)  The  sympiesomcter  was  invented  by  Mr.  Adie,  optician  in  Edin- 
burgh, as  a  substitute  for  the  common  barometer.  Its  indications  are  the 
same,  with  the  advantage  of  having  a  longer  scale.  For  the  measurement 
of  bights  this  instrument  is  very  convenient,  from  its  small  size  admitring 
of  its  being  carried  in  the  coat-pocket,  and  not  being  subject  to  the  same 
chances  of  accident  as  the  portable  barometer.  The  hight  is  given  in  fath- 
oms on  the  instrument,  requiring  only  one  coiTection,  which  is  performed 
by  a  small  table -engraved  on  its  case.  It  is  stated  to  be  delicately  sensi- 
ble of  changes  at  sea,  paiticularly  of  g^ales.  Not  l)eing  an  instrtunent 
which  has  been  brought  mto  general  use,  though  Professor  Forbes  is  con- 
vinced it  might  be,  I.  need  not  allude  to  it  farther  here.§ 

(267.)  The  next  instrument  which  claims  our  attention  is  the  tTiervkOfne- 
Ur, '  As  its  name  implies,  it  is  a  measurer  of  heat.  It  is  undoQbtedly  the 
most  perfect  of  our  meteorological  instruments,  and  has  been  the  means 


*  Qnarterly  Jonrniil  of  Aarimlture.  roL  UL  p.  5L    f  Edinbursrh  ^ew  Pbflotopbical  Journal,  rol.  It.  p.  lOL 
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)  See  Ediobnivh  Joamal  of  Science,  toL  x.  pb  334,  for  a  deecnplioo  of  thii  ingemooa  iBatmnMnt; 
Mew  Serieo,  toL  it.  pp  91  and  339. 
(319) 


THB  WflATHER  IN  WIKTBR*  168  - 

of  establnhiDg  the  most  impcnrtant  facts  to  science ;   but,  being  a  mera 
meararer  of  temperature,  it  is  incapable  of  indicating  changes  of  tlie  atmo- 
sphere 80  dearly  as  the  barometer,  and  is  therefore  a  loss  useful  instru- 
ment to  the  farmer.     Regarding  the  oixlinary  temperature  of  the  atroo- 
sphere,  the  feelings  can  judge  sufficiently  well ;  and^  as  the  condition  of 
most  of  the  productions  of  the  farm  indicates  pretty  well  whether  the  cli- 
mate of  a  particular  locality  can  bring  any  species  of  crop  to  pei*fection, 
the  farmer  seems  independent  of  the  use  of  the  thermometer.     Still,  it  is 
of  importance  for  him  to  know  the  lowest  degree  of  tempei*ature  in  winter, 
as  certain  kinds  of  farm  produce  are  injured  by  the  effects  of  extreme  cold, 
of  which  the  feelings  are  incapable,  from  want  of  habit,  of  estimating  their 
power  of  mischie£     For  this  purpose,  a  thermometer  self-registenng  the 
lowest  degree  of  cold  will  be  found  a  useful  instrument  on  a  farm.     A4, 
great  heat  does  no  harm,  a  self-registering  thermometer  of  the  greatest  heaf 
seems  not  so  useful  an  instrument  as  the  other  two. 

(268.)  **  The  thermometer,  by  which  the  temperature  of  our  atmosphere, 
was  determined,"  says  Mr.  John  Adie,  of  Edmburgh,  '*  was  invented  by 
Sanctario,  in  1590.     The  instrument,  in  its  first  construction,  was  veiy  im- 
perfect, haying  no  fixed  scale,  and  air  being  the  medium  of  expansion.     It 
was  soon  shown,  from  the  discovery  of  the  barometer,  that  this  instrument, 
was  acted  upon  by  pressure  as  well  as  temperature.     To  separate  these 
eflects,  alcohol  was  employed  as  the  best  fluid,  from  its  great  expansion  by 
heat,. but  was  afterward  found  to  expand  unequally.     Reaumur  first  pror 
posed  the  use  of  mercury  as  the  expansive  medium  for  the  thermometer^ 
This  liquid  metal  has  great  advantages  over  every  other  mediunn ;  it  has  . 
the  power  of  indicating  a  great  range  of  temperature,  and  expands  very 
equally.    A£ier  its  introduction,  the  melting  point  of  ice  Was  taken  as  a 
fixed  point,  and  the  divisions  of  the  scale  were  made  to  correspond,  to 
lih^h  parts  of  the  capacity  of  the  bulb.    It  was  lefl  for  the  ingenious  . 
Fahrenheit  to  fix  another  standard  point,  that  of  boiling  water  under  the 
mean  pressure  of  the  atmosphere,  which  is  given  on  his  scale  at  212^  ;  the 
melting  point  of  ice  at  32^.     This  scale  of  division  has  almost  universally 
been  adopted  in  Britain,  but  not  at  all  generally  on  the  Continent.     The 
zero  of  this  scale,  though  an  arbitrary  point  adopted  by  Fahrenh.nt,  from 
the  erroneous  idea  that  the  gi'eatest  possible  cola  was  produced  by  a  mix- 
ture of  common  salt  and  snow,  has  particular  advantages  for  a  climate  like 
ours ;  besides  being  generally  known,  the  zero  is  so  placed  that  any  cold 
which  occurs  very  rarely  causes  the  mercury  to  fall  below  that  point,  so* 
that  no  mistake  can  take  place  with  regard  to  noting  minus  quantities.—- 
The  only  other  divisions  of  the  thermometer  between  the  two  fixed  points 
ia  genera]  use  are  those  of  Reaumur  and  the  centesimal :  the  former  d;** 
vides  the  space  into  80  equal  parts  ;  the  division  of  the  latter,  as  indicated 
by  its  name,  is  into  100  parts.     In  both  these  scales  the  zero  is  placed  at, 
the  melting  point  of  ice,  or  32^  Fahrenheit."*     The  self-registennof  ther- 
mometers were  the  invention  of  the  late  Dr.  John  Rutherfui'd,  and  his  are 
yet  the  best.     The  tube  of  the  one  for  ascertaining  the  gi*eatest  degree  of^ 
heat  is  inclined  nearly  in  a  horizontal  position  and  filled  with  mercury,  up- 
on the  top  of  the  column  of  which  stands  an  index,  which,  on  being  push^ 
opward,  does  not  return  until  made  to  descend  to  the  top  of  the  m^rcurj^ 
by  elevating  tbe  upper  end  of  the  thermometer.    This  index  was  first  n)^e^ 
of  metal,  which  became  oxydized  in  the  tube,  and  uncertain  in  its  motions. 
Mr.  Adie,  optician  in  Edinburgh,  improved  ^a  instrument,  by  introduciog,, 
a  fluid  above  the  mercury,  in  which  is  floated  a  glass  index,  lAfhipb.  i^  &fi9 
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from  any  action,  and  is  retained  in  its  place  by  the  fluid.  '*  The  other 
thermometer,  for  registering  the  lowest  degree,**  says  Mr.  John  Adie,  **  is 
filled  with  alcohol,  having  an  index  of  black  glass  immersed  in  the  liquid. 
This  index  is  always  earned  down  to  the  lowest  point  to  which  the  tem- 
peraturc  falls ;  the  spiiit  passes  freely  upward  without  changing  the  place 
of  the  index,  so  that  it  remains  at  the  lowest  point.  This  instiiinieiiC  like 
the  other,  turns  upon  a  center,  to  depress  the  upper  end,  and  allow  the  in- 
dex, by  its  own  weight,  to  come  into  contact  with  the  sur&ce  of  the  spirit, 
after  the  gi^eatest  cold  has  been  observed,  which  is  indicated  by  the  upper 
end  of  the  index,  or  that  fuithest  from  the  bulb.  In  both  cases  tlie  instru- 
ments are  to  be  left  nearly  horizontal,  the  bulb  end  being  lowest.  This 
angle  is  most  easily  fixed  by  placing  the  bulb  about  f  of  an  inch  under  the 
horizontal  line."* 

(269.)  Thermometers  of  all  kinds,  when  fixed  up  for  obsei*vation,  should 
be  placed  out  of  the  reach  of  the  direct  rays  of  the  sun  or  ox  any  reflected 
heat.  If  at  a  window  or  against  a  wall,  the  the/nometer  should  have  a 
northern  aspect,  and  be  kept  at  a  little  distance  from  either ;  for  it  is  sur- 
prising through  what  a  space  a  sensible  portion  of  heat  is  conveyed  fix>m 
soil  and  walls,  or  even  from  grass  illuminated  by  the  sun.  The  maxima 
of  temperature,  as  indicated  by  thermometei-s,  are  thus  generally  too  great ; 
and  from  the  near  contact  in  which  thermometei's  are  genei^ally  placed 
with  large  ill-conducting  masses,  such  as  walls,  the  temperature  of  the  night 
is  kept  up,  and  the  minima  of  temperature  ai'e  thus  also  too  liigh.  The 
price  of  a  common  thermometer  is  fi'om  5s.  6d.  to  14s.  and  of  Rutherfurd's 
minimum  self-registering  thermometer  10s.  6d. 

(270.)  Many  highly  interesting  results  have  been  obtained  by  the  use  of 
the  thermometer,  and  among  the  most  intei^esting  are  those  regarding  the 
mean  temperature  of  different  localities.  In  prosecuting  this  subject,  it 
was  found  that  a  diurnal  oscillation  took  place  in  the  tempci*ature  as  well 
as  the  pressure  of  the  atmosphere,  and  that  this  again  vanes  vrith  the  sea^ 
sons.  Nothing  but  frequent  observations  during  the  day  could  ascertain 
the  mean  temperature  of  different  places ;  and,  in  so  prosecuting  the  sub- 
ject,  it  was  discovered  that  there  were  houra  of  the  day,  the  mean  temper- 
ature of  which,  for  the  whole  year,  was  equal  to  the  mean  of  the  whole  24 
hours,  which,  when  established,  would  render  all  future  observations  less 
difficult.     The  results  exhibit  an  extraordinary  coincidence. 

Tbcu  the  mean  of  1834  gave  13'  past  9  A.  M.  and  26  past  8  P.  M. 
Giving  tiie  ni«eaii  of  the  3  years  13'    ..  9     ..       ..   27'    .-    8    .. 

These  results  were  obtained  from  a  series  of  observations  made  at  Leitb 
Port  in  the  yeara  1824  and  1825  by  the  Royal  Society  of  Edinburgh.! 
Some  of  the  other  consequences  deducible  from  these  observations  are, 
"  that  the  mean  hour  of  the  day  of  minimum  temperature  for  the  year  is  5 
A.  M.,  and  that  of  maximum  tempei'ature  40^  past  2  P.  M. ;  that  the  devia- 
tion of  any  pair  of  houi-s  of  the  same  name  from  the  mean  of  the  day  is 
less  than  half  a  degi*ee  of  Fahrenheit,  and  of  all  pairs  of  hours,  4  A.  M. 
and  P.  M.  are  the  njost  accurate ;  that  the  mean  annual  temperature  of 
any  hour  never  differa  more  than  3^.2  from  the  mean  of  the  day  for  the 
Whole  year ;  that  the  mean  daily  range  is  a  minimum  at  the  winter  sol- 
stice, and  a  maximum  in  April ;  and  that  the  mean  daily  i*ange  in  this 
4;limate  is  6O.065."(  The  mean  temperature  at  Leith  Fort  for  the  mean 
idf  the  two  years,  at  an  elevation  of  25  feet  above  the  mean  level  of  the 
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sea  was  found  to  be  48^.36.  The  mean,  taken  near  Edinburgh,  at  an  alti- 
tude of  390  ibut  above  the  mean  level  of  the  sea,  at  10  A.  M.  and  P.  M.^ 
with  a  common  thermometer,  and  with  the  maximum  and  minimum  re* 
8ult8  of  self-registeiing  thermometers,  gave  these  results  when  reduced  to 
the  mean  level  of  the  sea  ;  With  the  self-registering  tliei-mometei-s  48^.413, 
and  with  two  obsei*vations  a  day  with  the  common  thermometer  48^.352, 
which  correspond  remai'kably  with  the  observations  at  Leith  Foit.  These 
observations  were  taken  at  10  A.  M.  and  10  P.  M.,  which  were  fQund  to 
be  the  paiticular  hours  which  gave  a  near  approximation  to  the  mean 
temperature  of  the  day ;  but  had  they  been  made  at  the  more  con-ect  pe- 
riods of  13'  past  9  A.  M.  and  27'  past  8  P.  M.,  it  is  probable  that  the  re- 
sults with  those  at  Leith  Fort  would  have  coiTesponded  exactly.*  The 
mean  temperature  of  any  place  may  be  ascertained  pretty  nearly  by  ob- 
serving the  mean  tempei-ature  of  deep-seated  springs,  or  that  of  deep 
wells.  Thus  the  Crawley  Springs,  in  the  Pentland  Hills,  which  supply 
Edinburgh  with  abundance  of  water,  situated  at  an  elevation  of  564  feet 
above  the  level  of  the  sea,  give  a  mean  temperature  of  46^.3,  according 
to  observations  made  in  1811  by  Mr.  Jardine,  civil  engineer,  Edinburgh; 
and  the  Black  Spring,  which  is  882  feet  above  the  level  of  the  sea,  gave 
a  mean  temperature  of  44^.9,  by  ob8ei*vations  made  in  the  coui^e  of 
1810— 11-15-1S-19.  A  well  in  the  Cowgate  of  Edinburgh  gave  a  mean 
temperature  of  49^.3,  by  observations  made  every  month  in  the  year  1794, 
of  which  the  temperature  of  the  month  of  June  approached  nearest  to 
the  mean  temperature  of  the  year,  being  49^.5.1 

(271.)  The  measurement  of  the  humidity  of  the  atmosphere  is  o  sub- 
ject of  gix^ater  impoitance  in  a  scientific  than  in  a  practical  pol.it ;  for 
however  excellent  the  instrument  may  be  for  determining  the  degi-ee  of 
humidity,  the  atmosphere  has  assumed  the  humid  state  beiore  any  indica- 
tion of  the  change  is  noticed  on  the  instrument,  and  in  this  lespect  it  is 
involved  in  the  same  predicament  as  the  thermometer,  which  only  tells 
the  existing  heat,  and  both  are  less  useful  on  a  farm  than  the  barometer, 
which  indicates  an  approaching  change.  No  instrument  has  yet  been  con- 
trived by  which  the  quantity  of  moisture  in  the  air  can  be  ascertained 
from  inspection  of  a  fixed  scale,  without  the  use  of  tables  to  rectify 
the  observation.  The  instrument  used  for  asceitaining  the  moisture  of 
the  air  is  appropriately  termed  a  hygrometer.  Professor  Leslie  was  the 
first  to  construct  a  useful  instrument  of  this  kind.  His  is  of  the  form  of  a 
difierential  thermometer,  having  a  little  sulphuric  acid  in  it ;  and  the  cold 
is  produced  by  evaporation  of  water  from  one  of  the  bulbs  covered  with 
black  silk,  which  is  kept  wetted,  and  the  degree  of  evaporation  of  the 
moisture  from  the  bulb  indicates  the  diyness  of  the  air. 

(272.)  Another  method  of  ascertaining  the  moisture  of  the  atmosphere, 
18  by  the  dew-point  hygrometer  of  Professor  Daniells  ;  but  this  instni- 
ment  is  considered  rather  difficult  of  management,  except  in  expert  hands. 

(273.)  The  best  hygrometer  is  that  of  Dr.  Mason,  which  consists  of  two 
thermometers,  fastened  upright  to  a  stand  having  a  fountain  of  water  in  a 
glass  tube  placed  betwixt  them,  and  out  of  which  the  water  is  taken  up 
to  one  of  the  bulbs  by  means  of  black  floss  silk.  When  the  air  is  very 
dry,  the  diffei-ence  between  the  two  thermometers  will  be  great ;  if  moist, 
less  in  proportion  ;  and  when  fully  saturated,  both  will  be  alike.  The  silk 
that  covers  the  wet  bulb,  and  thread  which  conveys  the  water  to  it,  re- 
quire renewal  about  every  month,  and  the  fountain  is  filled  when  requi- 
site  with  distilled  water,  or  water  that  has  been  boiled  and  allowed  to  cooL 
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by  imtnersing  it  in  a  basin  of  the  water  till  the  aperture  only  is  just  upon  the 
Bufface,  and  the  water  will  flow  into  it.  For  ordinary  purposes  of  ob- 
servation, it  is  only  necessaiy  to  place  the  instrument  in  a  retired  part  of 
the  room  away  from  the  fire,  and  not  exposed  to  weather,  open  doors,  or 
passages ;  but  for  nice  experiments  the  obsei^vations  should  always  be 
made  in  the  open  air  and  in  the  shade,  taking  especial  care  that  the  in- 
strument be  not  influenced  by  the  radiation  of  any  heated  bodies,  or  any 
cuiTents  of  air.  When  the  hygrometer  is  placed  out  of  doors  in  frosty 
weather,  the  fountain  had  better  be  removed,  as  the  fi'eezing  of  the  watei 
within  may  cause  it  to  break ;  in  this  case  a  thin  coating  of  ice  may  soon 
l>e  formed  on  the  wet  bulb,  which  will  last  a  considerable  time  wet,  and 
be  rewetted  when  required* 

(274.)  Very  simple  hygi'oraeters  may  be  made  of  various  substances,  to 
show  whether  the  air  is  more  or  less  humid  at  any  given  time.  One  sub- 
stance is  the  awn  of  the  Taitarian  and  wild  oats,  which,  when  fixed  in  a 
perj^endiculai*  position  to  a  card,  indicates,  by  its  spiked  beard,  the  degree 
of  humidity.  A  light  hog's  bristle  split  in  the  middle,  and  riding  by  the 
split  upon  the  stem  of  the  awn,  foims  a  better  index  than  the  spike  of  the 
awn  itself.  To  adjust  this  instrument,  you  have  only  to  wet  the  awn  and 
ob6ei*ve  how  far  it  carries  round  the  index,  and  mark  that  as  the  lowest 
point  of  humidity,  and  then  subject  the  awn  to  the  heat  of  the  fire  for  the 
iiighest  point  of  dryness,  which,  when  marked,  will  grive  betwixt  the  two 
points  an  arc  of  a  circle,  which  may  be  divided  into  its  degrees.  I  have 
used  such  an  instiniment  for  some  time.  When  two  or  more  are  com 
pare  '  together,  the  mean  of  humidity  may  be  obtained.  The  awns  c«ui 
be  rene.\ed  at  pleasure.  With  regard  to  confiding  in  the  truth  of  tliis 
simple  hygrometer,  the  precaution  of  Dr.  Wells  is  worth  attention.  "  Hy- 
grometers formed  of  animal  and  vegetable  substances,"  he  says,  "  when 
exposed  to  a  clear  sky  at  night,  will  become  colder  than  the  atmosphere, 
and  hence  by  attracting  dew,  or,  according  to  an  observation  of  Saussure, 
by  merely  cooling  the  air  contiguous  to  them,  mark  a  degree  of  moisture 
beyond  what  the  atmosphere  actually  contains.  This  serves  to  explain 
an  obseiTation  made  by  M.  de  Luc,  that  in  serene  and  calm  weather,  the 
humidity  of  the  air,  as  determined  by  a  hygrometer,  increases  about  and 
after  sunset  with  a  greater  rapidity  than  can  be  attributed  to  a  diminution 
of  the  general  heat  of  the  atmosphere.***  The  principle  of  this  sort  of 
hygi'ometer  may  serve  to  explain  a  remarkable  natural  phenomenon. 
"  Hygrometers  were  made  of  quills  by  Chiminello,  which  rendera  it  prob- 
able that  birds  are  enabled  to  judge  of  approaching  rain  or  fair  weather. 
For  it  is  easy  to  conceive  that  an  animal  having  a  thousand  hygrometers 
intimately  connected  with  its  body,  must  be  liable  to  be  powei-fully  affect- 
ed, with  regard  to  the  tone  of  its  organs,  by  very  slight  changes  in  the 
dryness  or  humidity  of  the  air,  particularly  when  it  is  considei'ed  that  many 
of  the  feathera  contain  a  large  quantity  of  blood,  which  must  be  alter- 
nately propelled  into  the  system,  or  withdrawn  from  it,  according  to  their 
contraction  or  dilatation  by  dryness  or  moisture."!  Does  Virgil  allude  to 
a  hygrometric  feeling  in  birds  when  he  says— 

**  Wet  weather  leldom  barta  the  mofl  nnwifle, 
So  plain  the  sigiiii,  each  prophets  are  the  skies : 
The  wary  crane  foresees  it  first,  and  sails 
Above  the  storm,  and  leaves  the  lowly  vales."^ 

(275.)  The  WeatJier-cock  is  a  very  useful  instrument  to  the  farmer.      It 
should  be  erected  on  a  conspicuous  part  of  the  steading,  which  may  readily 
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be  observed  from  one  of  the  windows  of  the  farm-bouse.  Its  position  on 
the  steading  may  be  seen  in  fiz.  1,  Plate  I.,  and  fig.  3,  Plate  III.  Its  car- 
dioal  points  should  be  marked  with  the  letters  N.  £.  S.  W.,  to  show  at  a 
glance  the  true  points  of  the  compass.  The  vane  should  be  fitted  up  witb 
a  ball  or  box  containing  oil,  which  may  be  renewed  when  requii^d.  There 
is  not  a  neater  or  more  appropriate  form  for  a  vane  than  an  arrow,  whose 
dart  is  always  ready  to  pierce  the  wind,  and  whose  butt  ser\'es  as  a  gov 
emor  to  direct  it  to  the  wind's  eye.  The  whole  should  be  gilt,  to  pi'event 
the  rusting  of  the  iron.  Mr.  Forster  had  such  a  vane  erected  at  his  place 
of  residence,  vtrhich  had  a  small  bell  suspended  &om  its  point  which  stiiick 
upon  the  arms  pointing  to  the  direction  of  the  compass,  and  announced 
every  chanee  of  wind.*  Such  a  contrivance  may  bo  considered  a  con- 
ceit, but  it  has  the  advantage  of  letting  you  know  when  the  wind  shifts 
much  about,  as  when  it  does  there  is  as  little  chance  of  settled  weather  as 
in  the  frequent  changes  of  the  barometer.  A  better  contidvance  of  the 
bell  would  be  to  have  a  hammer  suspended  &'om  the  dart  by  a  supple 
spring,  and  a  bell  of  different  tone  attached  to  each  of  the  aims  which  in- 
mcate  the  point  of  the  compass,  and  the  difierent  toned  b^lls,  when  stiiick, 
would  announce  the  direction  in  which  the  wind  most  prevailed.  Besides 
beUs,  there  is  a  contrivance  for  indicating  the  directions  of  the  wind  by  an 
index  on  a  vertical  disk,  like  the  dial-plate  of  a  clock,  an  instance  of  which 
may  be  seen  in  the  western  tower  of  the  Register-House  in  Edinburgh. 
This  would  be  a  very  convenient  wav  of  fitting  up  a  weather-cock. 

(276.)  With  regard  to  the  origin  oi  the  name  of  weather-cock^  Beckmann 
Bays  that  vanes  were  originally  cut  out  in  the  form  of  a  cock,  and  placed 
on  the  tops  of  church  spires,  during  the  holy  ages,  as  an  emblem  of  clerical 
vigilance.!  The  Gcimans  use  the  same  term  as  we  do,  wetterJiohn  ;  and 
ihe  French  have  a  somewhat  analogous  term  in  coq  de  cloclver.  As  the 
▼ane  turns  round  with  every  wind,  so,  in  a  moral  sense,  every  man  who  is 
**  unstable  in  his  ways,"  is  termed  a  weather-cock. 

(277.)  In  reference  to  the  wind  is  another  instrument  called  the  ane* 
mometer,  or  measurer  of  the  wind's  intensity.  Such  an  instrument  is  of 
little  value  to  the  farmer,  who  is  more  interested  in  the  direction  than  the 
intensity  of  the  virind,  as  it  is  that  property  of  it  which  has  most  effect  in 
promoting  changes  of  the  weather.  It  must  bo  admitted,  however,  that 
the  intensity  of  the  wind  has  a  material  efiect  in  modifying  the  climate  of 
any  locality,  such  as  that  of  a  farm  elevated  in  the  gorge  of  a  mountain 
pass.  Still,  even  there  its  direction  has  more  to  do  in  fixing  the  character 
of  the  climate  than  the  intensity ;  besides,  the  anemometer  indicates  no 
approach  of  wind,  but  only  measures  its  force  when  it  blows,  and  this  can 
be  sufficiently  well  appreciated  by  the  senses.  The  mean  force  of  the  vidnd 
for  the  whole  year  at  9  A.  M.  is  0.855,  at  3  P.  M.  1.107,  and  at  9  P.  M. 
0.605. 

(278.)  The  best  instrument  of  this  class  is  Lind's  anemometer,  which, 
although  considered  an  imperfect  one,  is  not  so  imperfect,  according  to  the 
opinion  of  Mr.  Snow  Harris,  of  Plymouth,  who  has  paid  more  attention  to 
the  movements  of  the  wind  than  any  one  else  in  this  country,  as  is  gener- 
ally supposed.  Lind's  anemometer  "  consists  of  two  glass  tubes  about  9 
inches  long,  having  a  bore  of  ^  of  an  inch.  These  are  connected,  at  their 
lower  extremities,  by  another  small  tube  of  glass,  with  a  bore  of  ^  of  an 
inch.  To  the  upper  extremity  of  one  of  the  tubes  is  fitted  a  thin  metallic 
one,  bent  at  rignt  angles,  so  that  its  mouth  may  receive  horizontally  the 
eorrent  of  air.    A  quantity  of  water  is  poured  in  at  the  mouth,  till  the 
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tulles  are  nearly  half  full,  and  a  scale  of  inches  and  parts  of  an  inch  is 
placed  betwixt  the  tubes.  When  the  wind  blows  in  at  the  mouth,  the  col- 
umn of  water  is  depressed  in  one  of  the  tubes,  and  elevated  in  the  same 
de^rrce  in  the  other  tube ;  so  that  the  distance  between  the  surface  of  the 
fluid  in  each  tube  is  the  length  of  a  column  of  water,  whose  weight  is 
equivalent  to  the  force  of  the  wind  upon  a  surface  equal  to  the  base  of  the 
column  of  fluid.  The  little  tube  which  connects  the  other  two  is  made 
with  a  small  aperture,  to  prevent  the  oscillation  of  the  fluid  by  iri*egular 
blasts  of  wind.  The  undulations  produced  by  sudden  gusts  of  wind  would 
be  still  more  completely  prevented  by  making  the  small  tube,  which  con- 
nects the  other  two  large  ones,  of  such  a  length  as  to  be  double  between 
the  other  two,  and  be  equal  to  the  length  of  either.  The  same  effect  might 
also  be  produced  by  making  a  thin  piece  of  wood  float  upon  the  sm-face  of 
the  fluid  in  each  tube."* 

(279.)  Another  meteorological  instrument  is  the  rain-gavge.  This  iu- 
stmrnent  is  of  no  use  to  the  farmer  as  an  indicator  of  rain,  and,  like  some 
of  the  rest  which  have  been  described,  only  professes  to  tell  the  quantity 
of  rain  that  actually  has  fallen  in  a  given  space,  yet  even  for  this  purpose 
it  is  an  imperfect  instiniment.t  "  The  simplest  foiin  of  this  instrument," 
says  Mr.  John  Adie,  "  is  a  funnel,  with  a  cylindrical  mouth,  3  or  4  inches 
high,  and  having  an  area  of  100  square  inches,  made  of  tinned  iron  or  thin 
copper.  It  may  be  placed  in  the  mouth  of  a  large  Iwttle  for  receiving  the 
water,  and,  aft;er  each  fall,  the  quantity  is  measured  by  a  glass  jar,  divided 
into  inches  and  parts.  A  more  elegant  arrangement  of  the  instrument  is 
formed  by  placing  the  funnel  at  the  top  of  a  brass  cylindrical  tube,  having 
at  one  side  a  glass  .tube,  communicating  with  it  at  the  under  part,  with  a 
divided  scale  placed  alongside  of  it.  The  area  of  rt*e  mouth  is  to  that  of 
the  under  tubes  as  10  :  1 ;  consequently  1  inch  deep  of  rain  falling  into  the 
mouth  will  measure  10  inches  in  the  tubes,  and  1  inch  upon  the  scale  will 
be  equal  to  a  fall  of  -j^^  of  an  inch,  which  quantities  are  marked  upon  the 
scale,  and  the  water  is  let  off  by  a  stop-cock  below.  The  instrument  should 
be  placed  in  an  exposed  situation,  at  a  distance  from  all  buildings  and 
trees,  and  as  near  the  surface  of  the  ground  as  possible.  ...  In  cases 
of  snow-stonns,  the  rain-gauge  may  not  give  a  correct  quantity,  as  a  part 
may  be  blown  out,  or  a  greater  quantity  have  fallen  than  the  mouth  wall 
contain.  In  such  cases,  the  method  of  knowing  the  quantity  of  water  is  to 
take  any  cylindrical  vessel,  such  as  a  case  for  containing  maps,  which  will 
answer  the  purpose  very  well ;  by  pressing  it  perpendicularly  into  the 
snow,  it  will  bring  out  with  it  a  cylinder  equal  to  the  depth.  This,  when 
melted,  will  give  the  quantity  of  water  by  measurement.  The  proportion 
of  snow  to  water  is  about  17  :  1,  and  hail  to  water  8  :  1.  These  quantities, 
however,  are  not  constant,  butdepend  upon  the  circumstances  under  which 
the  snow  or  hail  has  fallen,  and  the  time  they  have  been  upon  tlie  gi'Ound."J 
The  cost  of  a  I'ain-gauge,  according  as  it  is  fitted  up,  is  c£l  5s.  «£2  12s.  6d. 
and  e£4  4s. 

(280.)  These  are  the  principal  instruments  employed  by  meteorologists 
to  ascertain  atmospherical  changes,  and  seeing  their  powers  and  uses,  as 
now  described,  you  can  select  those  which  appear  to  you  most  desirable  to 
possess.  Of  them  all,  only  two  are  indicators  of  approaching  cltangeSf  the 
oarometer  and  the  weather-cock ;  and  these,  of  good  construction,  you  will 
of  course  have,  whichever  of  the  othei-s  you  may  choose  to  possess. 

(281.)  Besides  these  two  instruments,  there  are  objects  in  nature  which 
indicate  changes  of  the  weather.    Of  these  the  Clouds  are  eminent  premon.« 

*  Edinburgh  Encyclopndim  ut.  Anmomfter.  f  See  ThomMii's  Hiitorj  of  the  Royal  fiocielf. 
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itors.  It  may  at  first  sight  be  supposed  tliat  clouds,  exhibiting  so  great  a 
▼aiiety  of  forms,  cannot  be  subject  to  any  positive  law ;  but  such  a  suppo* 
sidon  is  erroneous,  because  no  phenomenon  in  nature  can  possibly  occur, 
but  as  the  effect  of  some  physical  law,  although  the  mode  oi  action  of  the 
law  may  have  hitherto  eluded  the  acutest  search  of  philosophical  ob.>crva- 
tion.  It  would  be  unphilosophical  to  believe  otherwise.  We  may  there- 
fore depend  upon  it,  that  every  variety  of  cloud  is  an  effect  of  a  definite 
cause.  If  we  cannot  predict  what  form  of  cloud  will  next  ensue,  it  is  be- 
cause wo  are  unacquainted  with  the  precise  process  by  which  they  are 
formed.  But  observation  has  enabled  meteorologists  to  classify  evei-y  va- 
riety of  form  under  only  three  primary  figures,  and  all  other  forms  are  only 
combinations  of 'two  or  moi*e  of  these  three.* 

(282.)  1.  The  first  simple  form  ie  the  Cirrus,  a  word  which  literally 
means  a  curl,  or  lock  of  hair  curled.  2.  The  second  is  the  Cutnulus,  or 
heap.  3.  And  the  third  is  the  Stratus,  or  bed  or  layer.  Combinations  of 
these  three  give  the  four  following  forms,  the  names  of  which  at  once  indi- 
cate the  simple  forms  of  which  they  are  composed.  1.  One  is  Cirro-Cuftiu- 
Iks,  or  combination  of  the  curl  and  heap.  2.  Another  is  the  Cirro- Stratus, 
or  combination  of  the  curl  and  stratus.  3.  A  third  is  the  Cuinulo- Stratus, 
or  combination  of  the  heap  and  the  stratus.  4.  And,  lastly,  there  is  the 
combination  of  the  Cumufo'Cirro- Stratus,  or  that  combination  of  all  the 
three  simple  forms,  which  has  received  the  name  of  Nimbus  or  rain-cloud. 
The  English  names  usually  given  by  writers  to  some  of  these  forms  of 
clouds  are  very  singulai*,  and  seemingly  not  very  appropriate.  The  curl 
is  an  appropriate  enough  name  for  the  ciniis,  and  so  is  the  rain-cloud  for 
the  nimbus ;  but  why  the  heap  should  be  called  the  stackcn-cloud,  the  stra- 
tus the  Jall'cloud,  the  curled  heap  the  sonder-cloud,  the  curled  stratus  the 
wane'cloud,  and  the  heaped  stratus  the  twain-cloud,  is  by  no  means  obvi- 
ous, unless  this  last  form,  being  composed  of  two  clouds,  may  tiiily  be  de- 
nominated a  twai7i^\o\3A ;  but,  on  the  same  principle,  the  cirro-cumulus, 
and  the  cirro-stratus,  and  the  cumulo-stratus,  may  be  teiincd  ^u7ain-clouds. 
We  must,  however,  take  the  nomenclature  which  the  original  and  ingen 
ious  continver  of  the  classification  of  clouds,  Mr.  Luke  Howard,  of  Lon 
don,  has  given. 

(283.)  The  first  form  of  clouds  which  demands  your  attention  is  the  Cir- 
rus or  curl-cloud.  This  is  the  least  dense  of  all  clouds.  It  is  composed 
of  streaks  of  vapor  of  a  whitish  color,  arranged  with  a  fibrous  sti-ucture, 
and  occurring  at  a  great  bight  in  the  atmosphere.  These  fibrous  streaks 
assume  modified  shapes.  Sometimes  they  are  like  long  nanuw  rods,  lying 
quiescent,  or  floating  gently  along  the  upper  region  of  the  atmosphere. — 
At  other  times  one  end  of  the  rod  is  curled  up,  and  spread  out  like  a  feath- 
er ;  and,  in  this  shape,  the  cloud  moves  more  quickly  along  than  the  other, 
being  evidently  affected  by  the  wind.  Another  form  is  that  familiarly 
known  by  the  "  gray  raarc's  tail,"  or  "  goat's  beard."  This  is  more  affect- 
ed by  the  wind  than  even  the  former.  Another  form  is  in  thin  fibrous 
sheets,  expanded  at  times  to  a  considerable  breadth,  like  the  gleams  of  the 
aurora  borealis.  There  are  many  other  forms,  such  as  that  of  net-work, 
bunches  of  feathei's,  hair,  or  thread,  which  may  respectively  be  designated 
reticulated,  plumose,  comoid,  and  filiform  cim. 

(284.)  In  regard  to  the  relative  bights  at  which  these  different  foims  of 
drri  appear,  I  would  say  that  the  fibrous  rod  assumes  the  highest  jKisition 

f*  For  fiulher  obflerrAtlons  on  the  ** Measa  of  Proj^orticating  the  Weather/*  tee  last  aomber 

Ed,  Farm,  L%b,\ 


of  Jour,  of  Ag.,  pAgo  137.    For  a  valatiblo  work  on  thii  sabject,  aa  applicable  to  oar  owo  coaotiy, 
Iks  reader  k  refinred  to  Fony  on  tho  Climate  of  the  United  State*.  £ 


(319} 


176  THE  BOOK  OP  THE  FARM ^WINTER. 


in  the  air;  the  rod  with  the  tumed-up  end  the  next  highest;  the  bunch  of 
feathei-s  is  approaching  the  earth ;  the  mare's  tail  is  descending  still  far- 
ther ;  and  the  sheet-like  form  is  not  much  above  the  denser  clouds.  Some- 
times the  fibix>us  rod  may  be  seen  stretching  between  two  denser  clouds, 
and  it  is  then  supposed  to  be  acting  as  a  conductor  of  electricity  between 
them. 

(285.)  As  to  their  relative  periods  of  duration,  the  fibrous  rod  may  be 
seen  high  in  the  air  for  a  whole  day  in  fine  weather ;  or  it  vanishes  in  a 
shoit  time,  or  descends  into  a  denser  form.  When  its  end  is  turned  up,  its 
existence  is  hastening  to  a  close.  The  plumusc  foim  soon  melts  away ; 
the  gray-mare's  tail  bears  only  a  few  hours  of  pretty  sti'ong  wind ;  but  the 
broad  sheet  may  be  blown  about  for  some  time. 

(286.)  The  sky  is  generally  of  a  gray-blue  when  the  fibrous  rod  and 
hooked  rod  are  seen ;  and  it  is  of  the  deepest  blue  when  the  plumose 
watery  cinais  appears.  It  is  an  observation  of  Sir  Isaac  Newton,  that  the 
deepest  blue  happens  just  at  the  changes  from  a  dry  to  a  moist  atmosphere. 

(287.)  The  ciitus  cloud  fi*equently  changes  into  the  complete  ciiTO-cumu- 
lus,  but  it  sometimes  forms  a  fringed  or  softened  edge  to  the  ciiTo-stratus  ; 
and  it  also  stretches  across  the  heavens  into  the  density  *)f  a  ciiTO-stratds. 
Of  all  the  seasons,  the  cirrus  appeara  least  frequently  in  winter. 

(288.)  The  Cvmulus  may  be  likened  in  shape  to  a  heap  of  natural 
meadow  hay.  It  never  alters  much  from  that  shape,  nor  is  it  ever  otherwise 
than  massive  in  its  structure ;  but  it  varies  in  size  and  color  according  to 
the  temperature  and  light  of  the  day,  becoming  larger  and  whiter  as  the 
heat  ana  light  increase  ;  hence  it  generally  appears  at  sunrise,  assumes  a 
larger  forai  by  noon,  often  screening  the  sun  from  the  earth,  and  then 
melts  away  toward  night.  On  this  account  it  has  received  the  designation 
of  the  "  cloud  of  day."  Its  density  will  not  allow  it  to  mount  veiy  high 
in  the  air ;  but  it  is,  nevertheless,  easily  buoyed  up  for  a  whole  day  by 
the  vapor  plane  above  the  reach  of  the  earth.  When  it  so  I'ests  it  is  ter- 
minated below  by  a  straight  line.  It  is  a  prevailing  cloud  in  the  daytime 
at  all  seasons,  and  is  exceedingly  beautiful  when  it  presents  its  silvery  tops 
tinted  with  sober  colors  against  the  bright  blue  sky.  Cumuli  sometimes 
join  together  and  as  suddenly  separate  again,  though  in  every  case  they 
retain  their  peculiar  fonii.  They  may  often  be  seen  floating  in  the  air  in 
calm  weather,  not  far  above  the  horizon;  and  they  may  also  be  seen 
driving  along  with  the  gale  at  a  greater  bight,  casting  their  fleeting 
shadows  on  the  ground.  When  in  motion,  their  bases  are  not  so  straight 
as  when  at  rest.  Cumuli,  at  times,  disperse,  mount  into  the  air,  and  form 
cirri,  or  they  descend  into  strati  along  the  horizon  ;  at  others  a  single  cu- 
mulus may  be  seen  at  a  distance  in  the  horizon,  and  then  increasing  i*ap- 
idly  into  the  stonn-cloud,  or  else  overspi-eading  a  large  portion  of  the  sky 
with  a  dense  veil.  Does  the  poet  alluae  to  the  cumulus,  as  seen  in  a  sum- 
mer aflemoon,  in  these  breathing  words  ? 

*'  And  now  the  mists  from  earth  are  clouds  in  heaven, 
Cloads  slowly  castellating  in  a  calm 
Snblimer  than  a  ntorm ;  which  brighter  breathes 
O'er  the  whole  firmament  the  breadth  of  blue, 
Because  of  that  excessive  purity 
Of  all  those  hangint^  snow-white  palaces, 
A  gentle  contrast,  but  with  power  divine."* 

(289.)  The  Stratus  is  that  bed  of  vapor  which  is  frequently  seen  in  the 
valleys  in  a  summer  evening,  permitting  the  trees  and  church  spires  to 
stand  out  in  bold  relief;  or  it  is  that  horizontal  bank  of  dark  cloud  seen  to 
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for  a  whole  night  alonff  the  horizon.  It  also  forms  the  thin  dry  white 
fogs  which  come  over  the  land  from  the  sea  with  an  east  wind  in  spring 
and  summer,  wetting  nothing  that  it  touches.  When  this  dry  fog  hangs 
over  towns  in  winter,  which  it  often  does  for  days,  it  appears  of  a  yellow 
hue,  in  consequence,  probably,  of  a  mixture  with  smoKe.  It  constitutes 
the  November  fog  in  London.  The  stratus  is  frequently  elevated  by 
means  of  the  vapor  plane,  and  then  it  passes  into  the  cumulus.  On  its  ap* 
pearing  fi*equently  in  the  evening,  ana  its  usual  disappearance  during  the 
day,  it  has  been  termed  the*"  cloud  of  night."  Having  a  livid  gray  color 
when  the  moon  shines  upon  it,  the  stratus  is  probably  the  origin  of  those 
supposed  specti'al  appearances  seen  at  night  by  supei*stitious  people  in 
days  of  yoi'e.  The  light  or  dry  stratus  is  most  prevalent  in  spring  and 
summer,  and  the  dense  or  wet  kind  in  autumn  and  winter. 

(290.)  "  Cirrui^*  remarks  Mr.  Mudie,  "  is  the  characteiistic  cloud  of  the 
upper  sky ;  and  no  cloud  of  denser  texture  forms,  or  is  capable  of  being 
sustained  there.  Cumulus  is,  in  like  manner,  the  characteristic  cloud  of 
the  middle  altitude  ;  and  although  it  is  sometimes  higher  and  sometimes 
lower,  it  never  forms  at  what  may  be  called  the  very  top  of  the  sky,  or 
down  at  the  surface  of  tlie  ground.  Stratus  is  tlie  appropriate  cloud  of 
the  lower  sky,  and  it  is  never  the  first  formed  one  at  any  considerable  ele- 
vation ;  and,  indeed,  if  it  appears  unconnected  with  the  surface,  it  is  not 
simple  stratus,  but  a  mixed  cloud  of  some  kind  or  other."* 

(291.)  The  forms  of  the  clouds  which  follow  are  of  mixed  character, 
the  first  of  which  that  demands  our  attention  is  a  compound  of  the  cirrus 
and  cumulus,  or  cirro-cumulus ,  as  it  is  called.  The  cui'us,  in  losing  the 
fibrous,  assumes  the  more  even-grained  texture  of  the  cumulus,  which, 
when  subdivided  into  small  spherical  fragments,  constitute  small  cumuli  of 
little  density,  and  of  white  color,  arranged  in  the  form  of  a  cirrus  or  in 
clusters.  They  are  high  in  the  air,  and  beautiful  objects  in  the  sky.  In 
Germany  this  form  of  cloud  is  called  "  the  little  sheep ;  "  which  idea  has 
been  embodied  by  a  rustic  bard  of  England  in  these  beautiful  lines  : 

"  Far  yet  above  thene  waited  cloads  are  eeen 
(lo  B  remoter  skv,  still  more  serene,) 
Others,  detached  in  ranges  throai^h  the  air, 
SpotlesA  as  snow,  and  countless  as  they  're  fair; 
Scattered  immense Iv  wide  from  east  to  west. 
The  beaateoQs  'semblance  of  a  dock  at  rest't 

Cirro-cumuli  are  most  frequently  to  be  seen  in  summer. 

(292.)  Another  form  of  cloud,  compounded  of  the  cirrus  and  stratus,  is 
called  cirro-stratus.  While  cirri  descend  and  assume  the  form  of  cirro- 
cumuli,  they  may  still  farther  descend  and  take  the  shape  of  cirro-stratus, 
whose  fibres  become  dense  and  decidedly  horizontal.  Its  characteristic 
form  is  shallowness,  longitude,  and  density.  It  consists  at  times  of  dense 
longitudinal  streaks,  anu  the  density  is  increased  when  a  great  breadth  of 
cloud  is  viewed  horizontally  along  its  edge.  At  other  times  it  is  like 
shoals  of  small  fish,  when  it  is  called  a  '*  hening  sky ;"  at  others,  mottled 
like  a  mackerel's  back,  when  it  is  called  the  "  mackerel-back  sky."  Some- 
times it  is  like  veins  of  wood,  and  at  other  times  like  the  ripples  of  sand 
left  by  a  retiring  tide  on  a  sandy  beach.  The  more  mottled  it  is,  the  cir- 
ro-stratus is  higher  in  the  air,  and  the  more  dense  and  stratified,  the  nearer 
it  is  the  earth.  In  the  last  position,  it.  may  be  seen  cutting  off  a  mountain 
top,  or  stretching  behind  it,  or  cutting  across  the  tops  of  large  cumuli. 
Sonietinies  its  striated  lines,  not  very  dense,  run  parallel  over  the  zenith, 
whose  opposite  ends  appai'ently  converge  at  opposite  points  of  the  hori* 
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zon,  and  then  they  form  that  peculiar  phenomenon  named  the  '*  boaty"  or 
"  Noah's  ark/'  At  times  ciiTo-strati  cut  across  the  field  of  the  setting  8un» 
where  they  appeal*  in  well-defined  dense  strise,  whose  upper  or  lower 
edges,  in  refeix^nce  to  their  position  with  the  sun,  are  burnished  with  the 
most  brilliant  hues  of  gold,  crimson,  or  vermilion.  Sometimes  the  cirro- 
stratus  extends  across  the  heavens  in  a  broad  sheet,  obscuring  more  or  less 
the  light  of  the  sun  or  moon,  for  days  together,  and  in  this  case  a  halo  or 
corona  is  frequently  seen  to  suiTound  these  orbs.  In  a  more  dense  form^ 
it  assumes  the  shapes  of  some  small  long-bodied  animals,  and  even  like 
architectural  oiTiaments  ;  and  in  all  its  mutations  it  is  more  varied  than 
any  other  form  of  cloud.  The  streaked  ciiTo-strati  are  of  frequent  occur- 
rence in  winter  and  autumn,  whereas  the  more  delicate  kinds  ai*e  most 
seen  in  summer. 

(293.)  A  third  compound  cloud  is  formed  of  the  cumulus  and  stratus, 
called  cumido'Stratus.  This  is  always  a  dense  cloud.  It  spreads  out  its 
base  to  the  sti-atus  foi*m,  and,  in  its  upper  part,  frequently  inosculates  with 
cirri,  cirro-cumuli,  or  cirro-strati.  In  tliis  form  it  is  to  be  seen  in  the  plate 
of  the  three  cows.  With  all  or  either  of  these  it  forms  a  large  massive 
series  of  cumulative  clouds  which  hang  on  the  horizon,  displaying  great 
mountain  shapes,  raising  their  brilliantly  illuminated  silvery  crests  toward 
the  sun,  and  presenting  numerous  dusky  valleys  between  them.  Or  it  ap- 
pears in  formidable  white  masses  of  variously  defined  shapes,  towering 
U]»ward  from  the  horizon,  ready  to  meet  any  other  fonn  of  cloud,  and  to 
conjoin  with  them  in  making  the  dense  dark-colored  storm-cloud.  In  ei- 
ther case,  nothing  can  exceed  the  picturesque  grandeur  of  their  towering, 
dazzling  forms,  or  the  sublimity  of  their  masses  when  surcharged  with 
lightnings,  ^vind,  and  rain,  and  hastening  with  scowling  front  to  meet  the 
gentle  breeze,  and  hurrying  it  along  in  its  determined  course,  as  if  impa- 
tient of  resti'aint,  and  all  the  while  casting  a  portentous  gloom  over  the 
earth,  until  bursting  with  terrific  thunder,  scorching  with  lightning  some 
devoted  object  more  prominent  than  the  rest,  deluges  the  plain  with 
sweeping  floods,  and  devastates  the  fields  in  the  coui^e  of  its  ungoverna- 
ble fury.  A  tempest  soon  exhausts  its  force  in  the  temperate  regions  ; 
but  in  the  tropics  it  rages  at  times  for  weeks,  and  then  woe  to  the  poor 
mariner  who  is  overtaken  by  it  at  sea  unprepared.  Of  the  cumulo-stratus 
the  variety  called  "  Bishops*  wigs,"  as  represented  near  the  horizon  in  the 

Elate  of  the  di-aught-mare,  may  be  seen  at  all  seasons  along  the  horizon, 
ut  the  other  and  more  imposing  foim  of  mountain  scenery  is  only  to  be 
seen  in  perfection  in  summer,  when  storms  are  rife.  It  also  assumes  the 
ahapes  of  larger  animals,  and  of  the  more  gigantic  forms  of  nature  and 
ait.  Is  the  cumulo-stratus  the  sort  of  cloud  described  by  Shakspeare  as 
presenting  these  various  forms  ? 

"  Sometime,  we  see  a  clood  that  *s  dragontab  { 
A  vapor,  sometime,  like  a  bear  or  lion, 
A  towcr'd  citadel,  a  pendant  rock, 
A  forked  mountain  or  blue  promontory 
With  trees  upon't.  that  nod  onto  the  world. 

And  mock  oar  eyea  with  air : 

That,  which  is  now  a  horse,  even  with  a  thought. 
The  rack  dislimns,  and  makes  it  iudiatmc^ 
As  water  is  in  water."* 

(294.)  The  last  compound  form  of  cloud  which  I  have  to  mention  is  the 
eirro-cuMuJo'Stratus,  called  the  nimbus  or  rain-cloud.  A  showery  form  of 
tlie  cloud  may  be  seen  in  the  plate  of  the  draught-horse.  For  my  part  I 
cannot  see  tliat  the  mere  resolution  of  a  cloud  into  rain  ia  of  sufficient  im* 

^  iBthoay  and  ClaoMir% 

gss) 


THE  WEATHER  (N  WINTER.  17^ 

poitaace  to  constitute  tbe  form  into  a  separate  and  distinct  cloud ;  for  raiB 
IS  not  8u  much  a  form  as  a  condition  of  a  cloud,  in  tbe  final  state  in  whic$ 
it  reaches  tbe  earlb.  Any  of  tbe  tbree  compound  forms  of  clouds  just  d^ 
scribed  may  form  a  i*aiu-cloud,  witbout  tbe  intervention  of  any  otboi; 
Cirro-strati  are  often  seen  to  drop  down  in  rain,  witbout  giving  any  symp^ 
toms  of  forming  tbe  more  dense  structure  of  tbe  nimbus ;  and  even  lignt 
sbowers  fall  witbout  any  visible  appearance  of  a  cloud  at  all.  Tbe  mj»> 
bus  is  most  frequently  seen  in  summer  and  autumn. 

(295.)  Tbere  is  a  kind  of  cloudy  not  unlike  cumuli,  called  tbe  scud,  wbick 
is  described  usually  by  itself  as  broken  nimbus.  It  is  of  dai'k  or  ligbt  color^ 
according  as  tbe  sun  sbines  upon  it,  of  vaiied  foim,  floating  or  scudding 
before  tbe  wind,  and  generally  in  front  of  a  sombre  cumulo-sti-atus  stretcb* 
ing  as  a  background  across  tbat  portion  of  the  sky,  often  accompanied  with 
a  bright  streak  of  sky  along  tbe  horizon.  The  ominous  scud  is  the  usiu) 
harbingei*  of  tbe  rain-cloud,  and  is  therefore  commonly  called  "  mesao^^ 
gers,"  "  carriers,"  or  "  water-wagons." 

(296.)  On  looking  at  the  sky,  forms  of  clouds  may  be  observed  which 
cannot  be  refened  to  any  of  those,  simple  or  compound,  which  have  jufll 
been  described.  On  analyzing  them,  however,  it  will  be  found  that  every 
cloud  is  referable  to  one  or  more  of  the  forms  described.  This  defectivd' 
nest  proves  two  things  in  regard  to  clouds.  1.  That  clouds,  always  pr»^ 
•enting  forms  which  ai'e  recognizable,  must  be  the  result  of  fixed  laws.-^ 
2.  Tbat  the  sagacity  of  man  has  been  able  to  classify  those  forms  of  clouds 
in  a  simple  manner.  Witbout  such  a  key  to  their  forms,  clouds  doubtlesi 
appear,  to  common  observers,  masses  of  inexplicable  confusion.  Clouds 
thus  being  only  effects,  the  causes  of  their  formation  and  mutations  mu«t 
be  looked  for  in  tbe  atmosphere  itself;  accordingly,  it  has  been  found  tha^ 
when  certain  kinds  appear,  certain  changes  arc  taking  place  in  the  state 
of  the  atmosphere ;  and  beyond  this  it  is  not  nccessaiy  tor  a  common  ob- 
server to  know  tbe  origin  of  clouds.  It  is  sufficient  for  him  to  be  awarp 
of  what  tbe  approaching  change  of  the  atmosphere  will  be,  as  indicated  bj 
the  particular  kind  of  cloud  or  clouds  which  he  obsei'ves ;  and  in  this  way 
clouds  become  guides  for  knowing  the  weather.  In  endeavoring  thus  to 
become  a  judge  of  the  weather,  you  must  become  am  attentive  observer  of 
the  clouds.  To  become  so  with  success  in  a  leasoual^le  time,  you  must 
first  make  yourself  well  acquainted  with  the  three  simple  forms,  wbiclu 
although  not  singly  visible  at  all  times,  may  be  recognized  in  some  part  ol 
those  compound  clouds  which  exhibit  themselves  almost  every  day. 

(297.)  That  clouds  float  at  different  altitudes,  and  are  more  or  less  dcnse^ 
not  merely  on  account  of  the  quantity  of  vapor  which  they  contain,  bul 
partly  on  account  of  their  distance  from  vision,  may  be  proved  in  varioui 
ways.  1.  On  ascending  the  sides  of  mountains,  travelers  frequently  pass 
sones  of  clouds.  Mountains  thus  form  a  soil  of  scale  by  which  to  estimate 
the  altitude  of  clouds.  Mr.  Crossthwaite  made  these  observations  of  1I10 
altitude  and  number  of  clouds  in  the  course  of  five  years : 

lUcndeofCkwdt  Kamber  of  Ooudi.  i      Altitude  of  Clouds.  MumbOTorC30|ii|a 


From  0  to  100  yards 10 

100  to  800  «i 

toe  tD  300  «8 

300  to  400  '^ 179 

400  to  500  3T4 

500tt>M0  ^486 

eOO  to  700  416 


FR>in700to    BCOyarda 307 

SOOto   900     410 

900tol000     SUI 

1000tol050     .4^ 

3383 


Above  1050    8098 

Benee  the  number  of  clouds  abo^w  1050  yards  were,  to  the  number  bofowt 
as  2098 :  3283,  or  10 :  16  nearly.  The  nomenclature  of  Howard  not  hav- 
«Bg'  been  knows  at  the  time^  the  fcmas  of  the  various  clouds  mei  with  •«! 
^  JiflTerent  altitadas  could  not  be-destgnanrd.    %  Another  ^roof  of  |^  fjt' 
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180  THE  BOOK  OF  THE  FARM — WINTER. 

ference  of  altitudes  in  clouds  consists  in  Jifferent  clouds  being  seen  to 
move  in  different  directions  at  the  same  time.  One  set  may  be  seen  moT- 
Ing  in  one  direction  near  the  earth,  while  another  may  be  seen  through 
their  openings  unmoved.  Clouds  may  be  seen  moving  in  diflTercnt  direc- 
tions, at  appai'ently  great  bights  in  the  air,  while  those  near  the  ground 
may  be  quite  still.  Or  the  whole  clouds  seen  may  be  moving  in  the  same 
direction  with  difTei^ent  velocities.  It  is  natural  to  suppose  that  the  lighter 
clouds — ^those  containing  vapor  in  the  most  elastic  state— should  occupy  a 
higher  position  in  the  air  than  the  less  elastic.  On  this  account,  it  is  only 
fleecy  clouds  that  are  seen  over  the  tops  of  the  highest  Andes.  Clouds,  in 
heavy  weather,  ai*e  seldom  above  J  mile  high,  but  in  clear  weather  from 
t  to  5  miles,  and  chri  from  5  to  7  miles. 

(298.)  Clouds  are  often  of  enoruiovs  size^  10  miles  each  way  and  2  miles 
Aick,  containing  200  cubic  miles  of  vapor ;  but  sometimes  are  even  ten 
times  that  size.  The  size  of  small  clouds  may  be  easily  estimated  by  ob- 
aerving  their  shadows  on  tlic  ground  in  clear  breezy  weather  in  summer. 
These  are  usually  cumuli  scudding  before  a  westerly  wind.  The  shadows 
of  larger  clouds  may  be  seen  resting  on  the  sides  of  mountain  ranges,  or 
spread  out  on  the  ocean. 

(299.)  You  must  become  acquainted  with  the  agency  of  Electricity  be- 
fore you  can  understand  the  variations  of  the  weather.  The  subject  of  at- 
mospherical electricity  excited  great  attention  in  the  middle  of  the  last 
century  by  the  experiments  and  discoveries  of  Franklin.  He  proved  that 
the  electric  fluid,*  drawn  from  the  atmosphere,  exhibits  the  same  pi'opcr- 
ties  as  that  obtained  from  the  electrical  machine,  and  thus  established  their 
identity.  Since  that  period,  little  notice  has  been  taken  of  its  powerful 
Hgency  in  connection  with  meteorology  ;  but  brilliant  are  the  discoveries 
which  have  since  been  made  in  regard  to  its  powers  in  the  laboi*atones  of 
Davy,  Faraday,  and  others.  They  have  clearly  identified  electricity  with 
magnetism  and  galvanism,  and,  in  establishing  this  identity,  they  have  ex- 
Cended  to  an  extraordinary  degree  the  field  of  obser\^ation  for  the  meteor- 
ologist, though  the  discovery  has  rendered  meteorology  much  more  diffi- 
cult to  be  acquired  ^^^th  exactness.  But  the  science  should,  on  that  ac- 
count, be  prosecuted  tvith  the  gi'eatcr  energy  and  perseverance, 

(300.)  It  must  be  obvious  to  the  most  indifferent  observer  of  atmospher- 
ical phenomena,  that  the  electric  agency  is  exceedingly  active  in  the  atm€h- 
ipherCy  how  inert  soever  may  be  its  state  in  other  parts  of  the  earth.  Ex- 
isting tliere  in  the  freest  state,  it  exhibits  its  power  in  the  most  sensible 
manner ;  and  its  freedom  and  frequency  suggest  the  interesting  inquiry 
Vrhence  is  denved  the  supply  of  the  vast  amount  of  electricity  which  seems 
to  exist  in  the  atmosphere  ? 

(301.)  Of  all  investigators  of  this  interesting  but  difficult  inquiry,  M. 
Pouillet  has  directed  his  attention  to  it  with  the'gi'eatest  success.  He  has 
Ishown  that  there  are  two  sources  fiom  which  this  abundant  supply  is  ob- 
tained. The  first  of  these  is  vegetation.  He  has  proved,  by  direct  exper- 
iment, that  the  combination  of  oxygen  with  the  materials  of  living  plants 
is  a  constant  source  of  electricity ;  and  the  amount  thus  disengaged  may 
bo  learned  from  the  fact  that  a  suiiace  of  100  square  metres  (or  rather 
moie  than  100  squai*e  yards),  in  full  vegetation,  disengages,  in  the  courae 
of  one  day,  as  much  vitrous  electridty  as  would  charge  a  powerful  bat- 
tery. 

(302.)  That  some  idea  may  be  formed  of  the  sort  of  action  which  takes 

•^"  raeciTfchy.  though  (h^qnently  cftlled  «  fluid,  hM  bat  Utile  ctrfm  fo  thm  dosl^Rtlon :  In  vstiif  k,  then** 
^i«t  let  it  be  always  understood  ia  «  coftTemiaud  senMb  Bot  m  esureasiog  »ny  tb^orwrical  vii»w  of  tli* 
fAyatetlMiite  of  electric  matter."  Pr.  Golpinq  Birb. 

{324> 


THS  WEATHBR  IN  WINTER.  181 

place  between  the  oxygen  of  the  air  and  the  materials  of  living  plants,  it 
18  necessary  to  attend,  in  the  first  place,  to  the  change  produced  on  the 
air  by  the  respiration  of  plants.  Many  conflicting  opinions  still  prevail  on 
this  subject;  but  ''there  is  no  doubt,  however,  from  the  expenments  of 
various  philosophers,"  as  Mr.  Hugo  Reid  observes,  ''  that  at  times  the 
leaves  of  plants  pi*oduce  the  same  effect  on  the  atmosphere  as  the  lungs  of 
animals,  namely,  cause  an  increase  in  the  quantity  of  carbonic  acid,  by 
giving  out  carbon  in  union  with  the  oxygen  of  the  air,  which  is  thus  con- 
verted into  this  gas ;  and  it  has  been  also  established  that  at  certain  times 
the  leaves  of  plants  produce  very  opposite  effects,  namely,  that  they  de- 
compose the  carbonic  acid  of  the  air,  retain  the  carbon  and  give  out  the 
oxygen,  thus  adding  to  the  quantity  of  the  oxygen  in  the  air.  It  has  not 
yet  been  precisely  ascertained  which  of  these  goes  on  to  the  greater  ex- 
tent ;  but  the  general  opinion  at  present  is,  that  the  gi'oss  result  o  the 
action  of  plants  on  the  atmosphere  is  the  depriving  of  it  of  cai'bonic  acid,  re- 
taining the  carbon  and  giving  out  the  oxygen,  thus  increasing  the  quantity 
of  fi'ee  oxygen  in  the  air."* 

(303.)  It  being  thus  admitted  that  both  carbonic  gas  and  oxygen  are  ex- 
haled by  plants  during  certain  times  of  the  day,  it  is  important  to  ascer- 
tain, in  the  next  place,  whether  electricity  of  the  one  kind  or  the  other  ac- 
companies the  aisengagement  of  either  gas.  Toward  this  inquiry  M. 
Pouillet  instituted  experiments  with  the  gold-leaf  electroscope,  while  the 
seeds  of  various  plants  were  germinating  in  the  soil,  and  he  found  it 
sensibly  affected  by  the  negative  state  of  the  ground.  This  i*e8ult  might 
have  been  anticipated  during  the  evolution  of  carbonic  gas,  for  it  is  known 
by  experiment  that  carbonic  gas,  obtained  from  the  combustion  of  char- 
coal, IS,  in  its  nascent  state,  electrified  positively ^  and,  of  course,  when  car- 
bonic gas  is  evolved  from  the  plant,  the  gi'ound  should  be  in  a  state  of 
negative  electricity.  M.  Pouillet  presumed,  therefore,  that  when  plants 
evolve  oxygen,  the  ground  should  be  in  a  positive  state  of  electricity^  He 
was  thus  led  to  the  important  conclusion,  that  vegetation  is  an  abundant 
source  of  electricity.t 

(304.)  The  second  source  of  electricity  is  evaporation.  The  fact  of  a 
chemical  change  in  water  by  heat  inducing  the  disengagement  of  electii- 
city,  may  be  proved  by  simple  experiment.  It  is  well  known  that  mechan- 
teal  action  will  produce  electricity  sensibly  firom  almost  any  substance.  If 
any  one  of  the  most  extensive  series  of  resinous  and  siliceous  substances, 
and  of  dry  vegetable,  animal  and  mineral  produce,  is  rubbed,  electricity 
will  be  excited,  and  the  extent  of  excitation  will  be  shown  by  the  effect 
on  the  gold-leaf  electroscope.  Chemical  action,  in  like  manner,  produces 
similar  effects.  If  sulphur  is  fiised  and  poured  into  a  conical  wine-glass, 
it  will  become  electrical  on  cooling,  and  affect  the  electroscope  in  a  man 
ner  similar  to  the  other  bodies  mechanically  excited.  Chocolate  on  con- 
gealing after  cooling,  glacial  phosphoric  acid  on  congealing,  and  calomel 
when  it  fixes  by  sublimation  to  the  upper  part  of  a  glass  vessel,  all  give 
oat  electricity ;  so,  in  like  manner,  the  condensation  as  well  as  the  evap- 
oration of  water,  though  opposite  processes,  gives  out  electricity.  Some 
writers  attribute  these  electrical  efifects  to  what  they  term  a  chauge  of 
&nn  or  state ;  but  it  is  obvious  that  they  may,  with  propriety,  be  included 
under  chemical  action.  This  view  is  supported  by  the  fact  of  the  prea- 
ence  of  oxygen  being  necessary  to  the  development  of  electricity.  De  la 
Rive,  in  bringing  zinc  and  copper  in  contact  through  moisture,  to  ind  that 
the  zinc  became  oxidized,  and  electricity  was  evolved^     When  he  pre» 
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Vested  tbb  oxidation,  hf  operating  in  an  atmofipbere  of  nitrogen,  no  -^M- 
ttit  ^kdtement  followea.  When,  again,  he  increased  the  chemical  a^iM 
%f  exposing  sine  t6  acid,  or  by  Bubkituting  a  more  oxidable  metal^  buA 
i(^  potasaium,  the  electric  effects  were  greatly  increased.  In  fact,  eA^e- 
tiical  excitation  and  chemical  action  Were  observed  to  be  strictly  propoif- 
tSonal  to  each  other.  And  this  result  is  quite  consistent  with,  and  ik 
(TOrroborated  by,  the  necessary  agency  of  oxygen  in  evolving  electricity 
ftoin  Yegetation.*  But  more  than  all  this,  "  electricity,"  as  Dr.  G.  Bii4 
intimates,  '*  is  not  only  evolved  during  chemical  decomposition,  but  during 
ehemhal  combination;  a  feet  first  announced  by  Becquerel.  The  truth  ot 
this  statement  has  been,  by  many,  either  altogether  denied  or  limited  t^ 
fcbe  case  of  the  combination  of  nitric  acid  with  alkalies.  But  after  repeats 
ihg  the  experiments  of  Becquerel,  as  well  as  those  of  Pfaff,  Mohr,  Dalle, 
and  Jacob],  I  am  convinced  that  an  electric  current,  certainly  of  low  ten- 
Bion,  is  really  evolved  during  the  combination  of  sulphuric,  by drochlorie^ 
nitric,  phosphoric,  and  acetic  acids,  with  the  fixed  alkalies,  and  even  wtftli 
ammonia."t 

(305.)  As  evaporation  is  a  process  continually  going  on  from  the  surface  of 
the  ocean,  land,  lakes,  and  rivers,  at  all  degrees  of  temperature,  the  result  of 
its  ilction  must  be  very  extensive.  But  koto  the  disengagement  of  electri*- 
city  is  produced,  either  by  the  action  of  oxygen  on  the  structure  of  living 
plants,  or  by  the  action  of  heat  on  water,  is  unknown,  and  will  perhapE 
ever  remain  a  secret  of  Nature.  It  is  easy,  however,  to  conceive  how  tfaA 
electricity  produced  by  these  and  other  sources  must  vary  in  different 
climates,  seasons  and  localities,  and  at  different  bights  in  the  atmosphere^ 

(306.)  It  thus  appears  that  the  sources  of  electricity  are  found  to  bA 
evolved  in  every  possible  form  of  action.  It  is  excited  by  almost  every  sub- 
Stance  in  nature,  by  friction,  which  is  a  mechanical  action ;  it  is  as  readily 
evolved  by  chemical  action,  as  you  have  just  learned  ;  as  also  in  the  caseh 
of  condensation  and  evaporation  of  liquids ;  and  it  has  also  been  proved 
to  be  excited  by  vital  action,  as  in  the  case  of  vegetation  ;  and  as  tne  ac- 
tion of  oxygen  is  the  same  in  the  animal  as  in  the  vegetable  function,  it  li 
Us  likely  that  the  respiration  of  animals  produces  electricity  as  that  of 
Vegetables.  When  the  sources  of  this  mysterious  and  subtle  agent  arU 
thus  so  numerous  and  extensive,  you  need  not  only  not  be  surprised  at  itli 
ektensive  diffusion,  but  the  universality  of  its  presence  indicates  that  iim 
tidsistance  is  necessary  to  the  promoting  of  eveiy  operation  of  Nature.  Ili 
Identity  in  all  cases  is  also  proved  by  the  fact,  that  though  the  raeaiA 
Employed  for  its  excitation  ai^  various,  its  mode  of  action  is  always  tfa% 
titeme.  In  every  case  of  excitation,  one  body  robs  the  other  of  a  portion 
<if  its  electricity,  the  former  being  plus  or  positive,  the  other  minus  orne^m^ 
ape  in  its  hatural  quantity.  "  The  two  species,  or  negative  and  positii^tt 
•©lettricity,"  says  Dr.  Bird,  "  exist  in  nature  combined,  forming  a  neutral 
Combination  (in  an  analogous  manner  to  the  two  magnetic  fluids)  incapablb 
of  exerting  any  obvious  physical  action^  oh  ponderable  matter :  by  tb^ 
]^t*6cess  of  friction,  or  other  mechanical  or  chemical  means,  we  decompose 
Ws  neutral  combination,  the  negative  and  positive  elements  separate,  on^ 
adhering  to  the  surface  of  the  excited  stibstance,  the  other  to  the  rubbeiv; 
lience  in  no  cas6  of  electribal  excitation  can  we  obtain  one  kind  of  eleetvl- 
'^ty  without  the  other  being  simultaneously  developed.  We  do  not  ob- 
tbH'e  any  free  electricity  on  the  surftce  of  metUlic  bodies  submitted  f^ 
IHbtit^h,  in  €onseqiienci»of  dieir'stt-rosMiily  oondaoiing  eleotfichy  that  'tills 
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i|#«ii  qf  tbe  ii€(gative  aii4  poaitivo  fiuidi  lake^  plajce  aa  rapidly  as  theif 
t^pai?t4)d  by  tlie  fticiion  Qmployed."* 

{307.)  Tlie  nainral  9tate  qf  every  body  iu  regiid  to  ita  electricity  is  Ana 
la  a  4/«lc  of  ^iesc4mc€  or  equUihrium^  but  this  equilibriuin  is  very  easily 
^tiirbed,  aud  then  a  series  of  actious  supei'vene,  which  illustrate  the  p»» 
fuliar  agency  of  electricity,  and  continue  until  ibe  equilibiium  is  a^B 
V99tored. 

(30S.)  The/oree  of  the  electrical  agency  seems  lo  be  somewhat  in  tha 
woportion  to  the  energy  with  which  it  is  roused  into  action.  Dr.  Fara- 
aay  states,  that  one  gram  of  water  *'  wiU  require  an  electric  cun-ent  to  be 
continued  for  3f  minutes  of  time  to  efiect  its  decomposition ;  which  cur* 
Tent  must  be  strong  enough  to  retain  a  platina  wire  yj  j  of  an  indi  in 
ibickness  red-hot  in  the  air  during  the  whole  time."  **  It  will  not  be  toe 
aaich  to  say,  that  this  necessary  quantity  of  electricity  is  equal  to  a  very 
powerful  flash  of  Ughtning."t  When  it  is  considered  that,  during  the  &r* 
Uieatation  and  putrefaction  of  bodies  on  the  surface  of  the  eaith,  water  is 
decomposed,  and  that  to  effect  its  decomposition  sucK  an  amount  of  elec* 
trie  action  as  is  here  related  is  required  to  be  excited,  we  can  have  no  di^ 
Sealty  in  imagining  the  great  amount  of  electricity  which  must  be  derived 
finpro  the  various  sources  enumerated  being  constantly  in  operation. 

(309.)  In  mentioning  the  subject  of  electricity,  I  will  take  the  opportu- 
nity of  expressing  my  opinion  diat  the  electrometer  is  a  meteorological  in- 
itnunent  of  much  greater  utility  to  you  than  some  of  the  instruments  I 
iiave  described ;  because  it  indicates,  with  a  great  degree  of  delicacy,  the 
•xistence  of  free  electricity  in  the  air  ;  and  as  electricity  cannot  exist  in 
chat  state  without  producing  some  sort  of  action,  it  is  satisfactory  to  have 
notice  of  its  freedom,  that  its  effects,  if  possible,  may  be  anticipated.  The 
beet  sort  of  electrometer  is  the  **  amdensing  electroscope  .*"  it  consists  of  a 
boUow  glass  sphere  on  a  stand,  inclosing  through  its  top  a  glass  tube,  te 
tbe  top  of  which  is  affixed  a  flat  brass  cap,  and  from  the  oottom  of  which 
are  suspended  two  slips  of  gold-leaf.  At  the  edge  of  the  flat  brass  cap  ia 
screwed  a  circular  brass  plate,  and  another  circular  brass  plate,  so  as  to  be 
parallel  to  the  first,  is  inserted  in  a  support  fixed  in  a  piece  of  wood  moving 
m  a  groove  of  the  stand  which  contains  the  whole  apparatus.  This  is  a 
very  delicate  instrument,  and,  to  keep  it  in  order,  should  be  kept  fre^  pf  i 

moisture  and  dust. 

(310.)  In  regard  to  the  usual  state  of  the  electricity  in  the  atmosphen^, 
it  is  generally  believed  tliat  it  is  positive,  and  that  it  increases  in  quantity 
as  we  ascend.  In  Europe  the  observations  of  M.  Schubler  of  Stuttg^rdtp 
intimate  that  the  electricity  of  tlie  precipitating  fluids  from  the  atmosphere 
is  more  frequently  negative  than  positive,  in  the  proportion  of  155  ;  100  ; 
but  that  the  mean  intens^ity  of  the  positive  electricity  is  gi'eater  than  that  of 
the  negative  in  the  ratio  of  69  :  43  ;  and  that  different  layers  or  strata  of 
the  atmoaphero,  placed  only  at  small  distances  from  each  other,  are  fre- 
quently found  to  be  in  different  electiic  states.)  It  appears,  also,  from  re- 
cent observations  of  M.  Schtibler,  that  the  electricity  of  the  air,  in  c^lm 
and  serene  weather,  is  constantly  positive,  but  subject  to  two  daily  fluctuar  ^ 

taons.     It  is  at  its  minimum  Hi  a  little  helbre  sunrise ;  afler  which  it  |^*ad*  ^ 

aally  accumulates,  till  it  reaches  its  first  maximum  a  few  hours  afrerwar^ 
-<^  8  A.  M.  in  May  ;  and  tlien  diminishes  until  it  has  descended  to  its 
second  minimum.  The  second  maximum  occurs  in  the  evening  about  twp 
houxB  after  sunset ;  and  then  diminishes,  at  first  rapidly,  and  next  iuiflow^r  ^ 

brogFesaion  during  the  whole  of  the  night,  to  present  agaia  qiu  the  ii(^l]f»|v^  j 
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ing  day  the  samo  oscillations.  It  is  probable  that  the  exact  time  of  ito  in* 
crease  and  decrease  is  influenced  by  the  seasons.  The  intensity  increases 
horn  July  to  January,  and  then  decreases ;  it  is  also  much  more  intense  in 
the  winter,  though  longer  in  summer,  and  appears  to  increase  as  the  cold 
increases.*  These  fluctuations  may  be  observed  throughout  the  year  more 
easily  in  fine  than  in  cloudy  weather.  "  Among  the  causes  modifying  the 
electric  state  of  the  atmosphere,"  observ^es  Dr.  Bird,  '*  must  be  ranked  its 
hygromctric  state,  as  well  as  probably  the  natura  of  the  efBuvia  which  may 
become  volatilized  in  any  g^ven  locality.  Thus,  Saussure  has  obser\'ed 
that  its  intensity  is  much  more  considerable  in  elevated  and  isolated  places 
than  in  uaiTow  and  confined  situations  ;  it  is  nearly  absent  in  houses,  un- 
der lofty  trees,  in  narrow  courts  and  alleys,  and  in  inclosed  places,  la 
some  places  the  most  intensely  electric  state  of  the  atmosphere  appears 
to  be  that  in  which  large  clouds  or  dense  fogs  are  suspended  in  the  air  at 
short  distances  above  the  surface  of  the  earth  ;  these  appear  to  act  as  con- 
ductors of  the  electricity  from  the  upper  regions.  Cavallo  ascertained, 
from  a  set  of  experiments  performed  at  Islington  in  1776,  that  the  air  al- 
ways contains  free  positive  electncity,  except  when  influenced  by  heavy 
clouds  near  the  zenith.  This  electricity  he  found  to  be  strongest  in  fogs 
and  during  frosty  weather,  but  weakest  in  hot  weather,  and  just  previous 
to  a  shower  of  rain  ;  and  to  increase  in  proportion  as  the  instrument  used 
is  raised  to  a  greater  elevation.  This,  indeed,  necessarily  happens,"  con- 
tinues Dr.  Bird,  ''  for  as  the  earth's  surface  is,  cateris  paribus,  always  neg- 
atively electrified,  a  continual  but  gradual  combination  of  its  electricity 
with  that  of  the  air  is  constantly  taking  place  at  its  surface,  so  that  no  free 
positive  electricity  can  be  detected  within  4  feet  of  the  surface  of  the 
earth."t 

(311.)  A  comparative  view  of  the  fluctuations  of  the  barometer  and  elec- 
trometer may  tend  to  show  that  in  their  mode  of  action  all  the  physical 
agencies  may  be  governed  by  the  same  law.  The  mean  results  of  many 
observations  by  various  philosophers  are  as  follows  : 

lat  Maximum.      In  Minimum.         Sd  Maximum.         Sd  Minimum. 

Density 10  A.M.  4-5  P.  M.  10-11  P.  M.  4-0  A.  M. 

Slectnclty 8-9  A.  M.  4  P.M.  9  P.M.  6  A.M. 

(312.)  These  are  all  the  general  remarks  which  are  called  for  at  present 
on  the  subject  of  atmospherical  electricity.  As  electiical  phenomena  ex- 
hibit themselves  most  actively  in  summer,  observations  on  particular  ones 
will  then  be  more  in  season  than  in  winter ;  and  the  only  electrical  excita- 
tion that  is  generally  witnessed  in  winter  is  the  aurora  horealis  or  northern 
lights,  or  "  merry  dancers,"  as  they  are  vulgarly  called.  It  mostly  occurs 
in  the  northern  extremity  of  the  northern  hemisphere  of  the  globe,  where 
it  gives  almost  constant  light  during  the  absence  of  the  sun.  So  intense  is 
this  radiance,  that  a  book  may  be  read  by  it,  and  it  thus  confers  a  great 
blessing  on  the  inhabitants  of  the  Arctic  Regions,  at  a  time  when  they  are 
benighted.  The  aurora  borealis  seems  to  consist  of  two  varieties ;  one  a 
luminous,  quiet  light  in  the  northern  horizon,  gleaming  most  frequently 
behind  a  dense  stratum  of  cloud  ;  and  the  other  of  vivid  coruscations  of 
almost  white  light,  of  a  sufficient  transparency  to  allow  the  transmission 
of  the  light  of  the  fixed  stars.  They  are  sometimes  colored  yellow,  green, 
red,  and  of  a  dusky  hue.  The  coruscations  are  generally  short,  and  con- 
fined to  the  proximity  of  the  northern  horizon  ;  but  occasionally  they  reach 
the  zenith,  and  even  extend  to  the  opposite  horizon  ;  their  direction  being 
from  N.  W.  to  S.  E.     It  seems  now  undeniable,  that  the  aurora  borealis 
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finqaently  exercbes  a  most  marked  action  on  the  magnetic  needle ;   thua 
affoitling  another  proof  of  the  identity  of  the  magnetic  and  electric  agencies* 
(313.)  It  is  not  yet  a  settled  point  among  philosophers,  whether  the  att« 
ran  borealis  occurs  at  the  highest  pait  of  the  atmosphere,  or  near  the  eaith« 
Mr.  Cavendish  considered  it  probable,  that  it  usually  occurs  at  an  eleva- 
don  of  71  miles  above  the  earth's  surface,  at  which  elevation  the  air  muai 
be  but  Y^g^j  time  the  density  of  that  at  the  surface  of  the  eaith,  a  degree 
of  rarefaction  far  above  that  afforded  by  our  best  constructed  air-pumpAi 
Dr.  Dalton  conceives,  from  trigonometrical  ipeasurements  made  by  him  of 
auroral  aixhes,  that  their  bight  is  100  miles  above  the  eaith's  suiface.  Hit 
most  satisfactory  measurement  was  made  from  that  of  the  29th  Marcl^ 
1826.     As  the  peculiar  appeai'ance  of  aurora  and  its  coruscations  pre> 
cisely  resemble  the  phenomena  which  we  are  enabled  to  produce  aitifi- 
cially  by  discharges  of  electricity  between  two  bodies  in  a  receiver  through 
a  medium  of  highly  rarefied  air,  the  opinion  of  Lieut.  Monison,  R.  N.  of 
Cheltenham,  a  profound  astronomer  and  meteorologist,  is  deserving  of  at* 
tention,  as  regards  the  position  of  the  aurora  at  the  time  of  its  formation* 
He  states  that  long,  lignt  clouds  ranging  themselves  in  the  meridian  line  in 
the  day,  at  night  take  a  fleecy,  aurora-like  chai'acter.   "  I  believe,"  he  saya, 
'*  that  these  clouds  are  foimed  by  the  discharges  and  cuiTents  of  electri« 
city,  which,  when  they  are  mare  decided,  produce  aurora."     Mr.  Leithead 
conjectures  that  the  aurora  becomes  "  visiole  to  the  inhabitants  of  the  earth 
upon  their  enteiing  our  atmosphere."*     If  these  conjectures  are  at  all  cor- 
rect, the  aurora  cannot  he  seen  beyond  our  atmosphere^  and  therefore  cannot 
exhibit  itself  at  the  bight  of  100  miles,  as  supposed  by  Dr.  Dalton,  since 
the  bight  of  the  atmosphere  is  only  acknowledged  to  be  from  40  to  50 
mDes.     This  view  of  the  bight  of  the  aurora  somewhat  corroborates  that 
held  by  Rev.  Dr.  Farqharson,  Alford,  Aberdeenshire,  and  which  has  been 
strongly  supported  by  Professor  Jameson.f 

(314.)  There  are  other  atmospherical  phenomena,  whose  various  aspects 
indicate  changes  of  the  weather,  and  which,  although  of  rarer  occurrence 
than  the  clouds  or  electricity,  are  yet  deserving  of  attention  when  they  ap» 
pear.  These  are,  Halos  around  the  disks  of  the  sun  and  moon ;  Coronal 
or  broughs^  covering  their  faces ;  Parhelia,  or  mock  suns ;  Falling  Stars ; 
Fire-balls ;  and  the  Rainbow.  Of  these,  the  halo  and  corona  only  appear 
in  winter ;  the  others  will  be  noticed  in  the  course  of  the  respective  sei^ 
sons  in  which  they  appear. 

(315.)  A  halo  is  an  extensive  luminous  ring,  including  a  circular  area, 
in  the  center  of  which  the  sun  or  moon  appears.  It  is  formed  by  the  in* 
tervention  of  a  cloud  between  the  spectator  and  the  sun  or  moon.  Thiv 
cloud  is  gcTierally  the  denser  kind  of  eirro^trattis^  the  refraction  and  re- 
flection of  the  rays  of  the  sun  or  moon  at  definite  angles  through  and  upon 
which,  is  the  cause  of  the  luminous  phenomenon.  The  breadth  of  the 
ring  of  a  halo  is  caused  by  a  number  of  rays  being  refracted  at  somewhat 
different  angles,  otherwise  the  breadth  of  the  ring  would  equal  only  the 
breadth  of  one  ray.  Mr.  Forster  has  demonstrated  mathematically  the  an- 
gle of  refraction,  which  is  equal  to  the  angle  subtended  by  the  semidiame- 
ter  of  the  ha]o.|  Halos  may  be  double  and  triple  ;  and  there  is  one,  which 
Mr.  Forster  denominates  a  discoid  halo,  which  constitutes  the  boundaiy 
of  a  large  corona,  and  is  generally  of  less  diameter  than  usual,  and  ofWn 
colored  with  the  tints  of  the  rainbow.  "  A  beautiful  one  appeared  at  Clap- 
ton on  the  22d  December,  1809,  about  midnight,  during  the  passage  ofe 
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drro^tFtUwt  oloud  before  the  moon."^  Halos  are  usually  pretty  corMtft 
circles,  though  they  have  been  obsei-red  of  a  someMrhat  oval  shape  ;  ancl 
th<iy  are  generally  also  colorless,  though  they  sometimes  display  mint  col- 
ors  of  the  ranbow.  They  are  most  frequently  seen  around  the  moon,  and 
acqtitre  the  appellation  of  lunar  or  sofar  halos,  as  they  happen  to  accem- 
pliny  the  paiticular  luminary. 

(316.)  The  corona  or  hrough  occurs  when  the  sun  or  moon  is  seen 
tkrough  a  thin  cirro-stratus  cloud,  the  portion  of  the  cloud  more  immedi- 
ately around  tlte  sun  or  moon  appearing  much  lighter  than  the  rest.  Coiv 
ome  are  double,  tnple,  and  even  quadruple,  according  to  the  state  of  th* 
iiiCerrening  vapors.  They  are  caused  by  a  similar  refractive  power  in  va^ 
por  as  the  halo ;  and  are  generally  faintly  colored  at  their  edges.  Their 
oiAraoter  seldom  exceeds  10^.  A  halo  fi*equently  encircles  the  moon,  whan 
a'  amall  corona  is  more  immediately  around  it. 

(317.)  Hitheito  I  have  said  nothing  of  rain,  snow,  wind,  or  hail — ^pho- 
nomena  which  materially  affect  the  operations  of  the  farmer.  Strictly 
speaking,  they  are  not  the  cause,  but  only  the  effects,  of  other  phenomena ; 
Mid  on  ^at  account,  I  have  purposely  refrained  alluding  to  them,  until  you 
should  have  become  somewhat  acquainted  with  the  natui'e  of  the  agencioa 
which  produce  them.  Having  heard  of  these,  I  shall  now  proceed  to  ex- 
amine particulai'ly  the  familiar  phenomena  of  rain,  snow  and  toind.  RaiB 
and  wind  being  common  to  all  Ae  seasons,  it  will  be  necessary  to  enter  at 
once  into  a  genei*al  explanation  of  both.  Snow  is  peculiar  to  winter,  and 
will  not  again  require  to  be  alluded  to.  And  hail  will  form  a  topic  of  re- 
nnrk  iu  summer. 

(318.)  You  must  be  so  well  acquainted  with  the  phenomenon  of  rai%^ 
that  no  specific  definition  of  it  is  here  required  to  be  given.  It  should, 
howeN'er,  be  Inn-ne  in  mind,  that  the  phenomenon  has  various  aspects,  and 
the  variety  indicates  the  peculiar  state  of  the  atmosphere  at  the  time  of  its 
oceurrence.  Rain  falls  at  times  in  large  drops,  at  others  in  small,  and 
sometimes  in  a  thick  or  thin  drizzle  ;  but  in  all  these  states,  it  consists  of 
the  descent  of  water  in  drops  from  the  atmosphere  to  the  earth.  In  re- 
flecting on  this  phenomenon,  how  is  it,  (you  may  ask  yourselves)  that  th« 
air  oan  possibly  support  drops  ofuxUer,  however  minute  %  The  air  cannot 
support  &o  dense  a  substance  as  water  ;  and  it  is  its  inalnlity  to  do  so,  that 
causes  the  water  to  fall  to  the  ground.  The  air,  however,  can  support 
vapor,  the  aggregation  of  the  particles  of  which  constitutes  rain  or  water. 
V^por  is  foi*med  by  the  force  of  the  heat  of  the  sun's  I'ays  upon  the  surface 
of  land,  sea,  lakes  and  rivei-s  ;  and  from  its  easy  ascent  into  the  atmosphere, 
it  is  clear  that  water  is  rendered  lighter  than  air  by  heat,  and,  of  course, 
Tattly  lighter  than  itself.  The  weight  of  one  cubic  inch  of  distilled  water 
(with  the  barometer  at  30  inches,  and  the  thermometer  at  62^  Fahrenheit) 
i^  Si^2*458  grains  ;  that  of  1  cubic  inch  of  air  is  0*3049  of  a  gi^ain  ;  of  course, 
vapor  must  be  lighter  than  this  last  figure.  Heat  has  effected  this  light- 
ness by  rendering  vapor  highly  elastic ;  and  it  is  not  irapix>bable  that  it  is 
electricity  which  maintains  the  elasticity,  afber  the  vapor  has  been  carried 
away  beycnid  the  influence  of  its  genei-ating  heat,  and  there  keeps  it  in  mix- 
ture with  the  air.  The  whole  subject  of  evaporation  is  instructive,  and 
will  receive  our  attention  in  summer,  when  it  presents  itself  in  the  most 
atstive  condition  to  our  view,  and  is  intimately  connected  with  the  phe» 
neraenoB  of  dew. 

.  (319.)  The  quantity  of  vapor  in  the  atmosphere  is  variable.  This  Table 
shows  tlie  weight  in  grains  of  a  cubic  foot  of  vapor,  at  difierout  tempera- 
turea,  bom  0^  to  95^  Fahrenheit : 
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lltepera- 

WflgUt  iu 

Tvunpu  ru- 

Wet^Ul in 

|'l'eiii|jerH- 

VVei^i  m 

IvUlpUfM- 

»v  ci|rtai  in 

1    tare. 

grHin«. 

in  ro. 

gruni*. 

turu. 

gruiDii. 

lure. 

gruui>«. 

0 

0-8.6 

24 

1-961 

48 

4-279 

7-4 

8-9-24 

I 

0-892 

22 

2-028 

49 

4-407 

73 

9-199 

s 

0-9-28 

26 

2-096 

50 

4-535 

74 

0-484 

3 

0-963 

27 

2  163 

51 

4-684 

75 

9-780 

4 

0-999 

28 

2-229 

52 

4-832 

76 

10-107 

5 

1034 

29 

2-895 

53 

5-003 

77 

10-387 

6 

1069 

30 

9-361 

54 

5-173 

7S 

10 -69ft 

7 

1-104 

31 

2-4.->l 

55 

5-342 

79 

11-016 

8 

1-139 

32 

2-539 

56 

5-511 

80 

1 1 -333 

9 

1-173 

33 

2-630 

57 

5-679 

81 

11-666 

10 

1-208 

34 

2-717 

58 

5-868 

89 

12  005 

11 

1-254 

35 

2-805 

59 

6-046 

83 

12-354 

12 

1-308 

36 

2-892 

60 

6-222 

84 

12-713 

13 

1-359 

37 

t-979 

61 

6-399 

85 

13-081 

14 

1-405 

38 

3-066 

62 

6-575 

86 

13-458 

15 

1-451 

39 

3-l'i3 

63 

6-794 

87 

13-877 

16 

1-497 

40 

3-239 

64 

7-013 

88 

14-230 

17 

1-541 

41 

3-371 

65 

7  230 

89 

14-613 

16 

1-586 

49 

3-502 

66 

7-447 

90 

15-005 

19 

1-631 

43 

3-633 

67 

7-6(>2 

91 

15-432 

to 

1-688 

44 

3-763 

68 

7-899 

93 

15-786 

91 

1-757 

45 

3-893 

69 

6-135 

93 

16-186 

22 

1-825 

46 

4  022 

70 

8-393 

94 

16-593 

23 

1-893 

47 

4151 

^1 

8-658 

95 

17-009 

Dr.  Dalton  found  that  the  force  of  vapor  in  the  torrid  zone  varies  from  0*6 
of  an  inch  to  1  inch  of  mercury.  In  Britain  it  seldom  amounts  to  (^5  of 
an  inch,  but  is  sometimes  as  great  as  0*5  of  an  inch,  in  summer ;  whereas, 
in  winter,  it  is  often  as  low  as  0-1  of  an  inch  of  mercury.  These  facta 
would  enahle  us  to  ascertain  the  absolute  quantity  of  vapor  contained  in 
the  atmosphere  at  any  given  time,  provided  we  were  certain  that  the  den- 
sity and  elasticity  of  vapora  follow  precisely  the  same  law  as  that  of  gases, 
as  is  extremely  probable  to  be  the  case.  If  so,  the  vapor  will  vary  from 
iV  ^^  Tq^  p^rt  of  the  atmosphere.  Dalton  supposes  that  the  medium  quan- 
tity of  vapor  in  the  atmosphere  may  amount  to  -^  of  its  bulk.* 

(320.)  Xhe  theory  propounded  by  Dr.  Hutton,  that  rain  occurs  from  the 
mingling  together  of  great  beds  of  air  of  unequal  temperatures  differently 
stored  witb  moisture,  is  that  which  was  adopted  by  Dalton,  Leslie,  and 
others,  and  is  the  current  one,  having  bei^r  illustrated  and  sti'engthened 
by  the  clearer  views  of  the  nature  of  deposition  which  we  now  possess. 

(321.)  On  the  connection  of  rain  with  the  Jail  of  the  barometer^  Mr. 
Meikle  has  shown  that  the  change  of  pressure  may  be  a  cause  as  well  as 
an  effect ;  for  the  expansion  of  air  accompanying  diminished  pressure, 
being  productive  of  cold,  diminishes  the  elasticity  of  the  existing  vapor, 
and  causes  a  deposition.! 

(322.)  M.  Arago  has  traced  the  progress  of  decrease  in  the  annual 
amount  of  the  fall  of  rmnfrom  the  equator  to  tlu.  poles  ;  and  these  are  the 
results  obtained  by  various  observera  at  the  respective  places : 

GcmK  of  Malabar.  In Lat  11°  SO'  N.  the  quantity  ia  135-5  inchea 

At  Grenada.  A nt'iHeii 12^        ..  ..  126- 


At  Cape  Fran9oi8,  Bt  Domingo 19^46^.. 

AtCttlcatta 22023'.. 

AtRome 41°  54' .. 

In  Enirland 53^ 

AtSt.  Petersburgh 59^16'.. 

AtUlea 65^30'.. 


190* 
81* 
39- 
39* 
16- 
13-5 


Oq  the  Other  hand,  the  number  of  rainy  days  increases  from  the  ejuatar  t0 
the  poles,  according  to  the  observations  of  M.  Cotte.     Thus : 


(331) 
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From  N.  lat  12^  tu  43^,  there  ore    78  rainy  days. 
..     43^  to  46^,  ..       103 

..     46->lo50^,  ..       131 

.-     SO'^toeO^  ..       161 

(323.)  There  is  a  great  variation  in  the  quantity  of  rain  that  falls  in  the 
same  latitude  on  the  different  sides  of  the  same  continent ,  and  particularly 
of  the  same  island.  Thus,  to  confine  the  instances  to  our  ovni  island,  tho 
mean  fall  of  rain  at  Edinburgh,  on  the  east  coast,  is  26  inches ;  and  at 
Glasgow,  on  the  west  coast,  in  nearly  th^  same  latitude,  the  amount  is  40 
inches.  At  Noith  Shields,  on  the  east  coast,  the  amount  is  25  inches ; 
while  at  Coniston  in  Lancashire,  in  nearly  the  same  latitude  on  the  west 
coast,  it  is  as  great  as  85  inches.* 

(324.)  A  remarkable  variation  takes  place  in  the  fall  of  rain  at  different 
Jughts  ;  the  quantity  of  rain  that  falls  on  high  ground  exceeding  that  at 
the  level  of  the  soa.  This  fact  may  be  easily  explained  by  the  influence 
of  a  hilly  country  retaining  clouds  and  vapor.  At  Lancaster,  on  the  coast, 
the  quantity  that  falls  is  39  inches  ;  and  at  Easthwaite,  among  the  moun- 
tains in  the  same  county,  the  amount  is  86  inches.  By  a  compaiison  of 
the  registers  at  Geneva  and  the  convent  of  the  Great  St,  Beiiiard,  it  ap- 
pears that  at  the  foimcr  place,  by  a  mean  of  32  years,  the  annual  &11  of 
of  rain  is  30-70  inches ;  while  at  the  latter,  by  a  mean  of  12  yeara,  it  is 
60'05  inches.  Dr.  Dalton  clearly  points  out  the  influence  of  hot  cuiTents 
of  air  ascending  along  the  surface  of  the  gi'ound  into  the  colder  strata 
which  rest  upon  a  mountainous  countiy.  The  consequence  is,  that  al- 
though neither  the  hot  nor  the  cold  air  was  accompanied  with  more  moist- 
ure than  could  separately  be  maintained  in  an  elastic  state,  yet  when  the 
mixtui*e  takes  place,  the  arithmetical  mean  of  the  quantities  of  vapor  can- 
not be  supported  in  an  elastic  state  at  an  arithmetical  mean  of  the  tem- 
peratures ;  since  the  weights  of  vapor  which  can  exist  in  a  given  space 
inci'ease  nearly  in  a  geometrical  ratio,  while  the  temperatures  follow  an 
arithmetical  one.t  But  the  amount  of  rain  at  stations  abiiiptly  elevated 
above  the  surface  of  tho  earth,  diminishes  as  we  ascend.  For  example,  at 
Kinfauns  Castle,  the  seat  of  Lord  Gray,  on  the  Tay,  in  Perthsliire,  by  a 
mean  of  5  years,  22-66  inches  of  rain  fell ;  while  on  a  hill  in  the  imme- 
diate neighborhood,  600  feet  higher,  no  less  than  41"49  inches  were  col- 
lected, by  a  mean  of  the  same  period.  This  is  an  instance  of  a  high  ele- 
vation rising  pretty  rapidly  above  the  castle,  but  in  a  natural  manner ;  and 
it  is  adduced  as  a  contrast  with  an  artificial  elevation  of  a  rain-gauge  at 
the  obsei-vatory  at  Paiis,  when  the i rain  that  fell  on  the  town,  at  a  vertical 
hight  of  28  metres  (rather  more  than  as  many  yards),  was  50-47  inches, 
while,  according  to  the  obsei-vation  of  M.  Arago,  it  was  56*37  inches  in 
the  court  below.t 

(325.)  The  variation  in  the  amount  of  rain  in  the  seasons  follows,  in  a 
g^'eat  measure,  the  same  law  as  that  propounded  by  Dalton  in  reference 
to  the  bights  of  mountains.  The  gi-eatest  qttantity  of  rain  falls  in  autumn, 
and  the  least  in  winter.  Thus,  according  to  M.  Flaugergues,  taking  the 
mean  amount  as  1 — 

In  winter,  there  falls  0-1937  inches,  inclnding^  December,  January  and  Fcbmary. 

In  spring,         ..        0-2S17       ..  ..        March,  April  and  *May. 

In  summer,       ..        0-3001       ..  ..        Jane,  July  and  August 

In  aatamu,       ..        0*3845      ..  ..        September,  October  and  November. 

It  may  be  useful  to  give  the  proportional  results  of  each  month.     Again, 
taking  the  mean  amount  of  the  year  as  1,  the  propoitional  result  for 

*  Table  of  the  qnantiry  of  Rain  that  falls  in  different  parts  of  Great  Britain.    By  Mr.  Joseph  Atkia* 
•oo.  Hsmihy,  near  Ciirliale.  • 
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Jnnvy,  is <K)716 

FebroAry 0  0^41 

March 00557 

April 0-Oi?OS 

May 0-0847 

Jttue 0-0765 


July 0K)544 

Augual 0  0679 

September 0*1 936 

Ociober 0*1370 

November , 0- 1 250 

December 006JW 


As  M.  Flaugergiies  observes,  tlie  maximum  belongs  to  October  and  the 
fninimam  to  Febi-uary,  and  May  comes  nearest  to  the  mean  of  40  years.* 
Taking  these  propoitional  results  by  the  months  which  constitute  the 
Bcasous  of  the  agiicultui-al  year  as  I  have  aiTanged  them,  the  mean  of  tho 
seasons  will  be  respectively  thus  : 


rNoTeuber 01?SO 

Winter^  {  December 00693    Summer 

(  Jauaary 0  0716 


•! 


May 00847 

Juue 0  0765 

J  uly 00544 


Total 0'i2659        Total 0-2156 


t  Febniary 0-0541 


(  Ansrunt 00679 


Spring,    <  March 0*0557    Aotomn,  )  Septcmlter 0*  1936 

(April 00802  (October 01370 

Total 01900        Total .0-3285 

This  method  of  division  still  gives  the  maximum  of  rain  to  autumn,  though 
it  transfers  the  minimum  from  the  winter  to  the  spring ;  which,  as  I  think* 
approaches  neai*er  to  the  truth  in  reference  to  Scotland  than  the  conclu- 
sions of  M.  Flaugergues,  which  specially  apply  to  Fmnce. 

(326.)  The  last  table  but  one  gives  die  proportional  amount  of  rain  that 
fell,  in  a  mean  of  40  years,  in  each  month.  It  may  be  useful  to  know  the 
mean  nufnbcr  of  rainy  days  in  each  of  the  montJu,     They  are  these  : 


Inlwaamry 14*4  days, 

February 15-8     .. 

March 12-7     .. 

April 140     .. 

May 15-8     .. 

Jane li'8     .. 


Id  Jaly 16*1  days. 

August 16-3     .. 

September 12-3     . . 

October 16*9     .. 

NoTembor 150     .. 

December 17*7     .. 


These  tables  show  that  though  the  number  of  rainy  days  is  nearly  equal  in 
the  vemal  and  autumnal  equinoxes,  the  quantity  of  rain  that  falls  in  the 
autumn  is  nearly  double  of  that  in  spi-ing.  If  this  last  table  is  an-anged 
according  to  the  months  of  the  agi'icultural  seasons,  the  number  of  I'aiuy 
days  in  each  season  will  stand  thus  : 


€  Noyember 15K)  daya. 

In  Winter,  <  December 17*7     .. 

(  January .14-4     . . 

Total 47-1  daya 

^February 15-8  daya 

la  Spring,  <  March 12-7     .. 

(AprU .140     .. 

Total 42-5  daya 


(May 156day& 

In  Summer,  <  June 11-8     .. 

(Jaly -252    - 

Total 43-7  daya 

(  August 16-3  daya 

In  Aotomn,  2  September 12*3     . . 

(October 16-9     .. 

Total .44^  daya 


In  all  178'1  days  of  rain.  This  arrangement  shows  that  the  greatest  num- 
ber of  rainy  days  is  in  the  agiicultural  winter,  and  the  least  number  in 
the  spring,  which  seems  to  agree  vnth  experience. 

(327.)  Mr.  Howard  remarks,  that,  on  an  avei-age  of  years,  it  rains  every 
other  day  ;  and,  by  a  mean  of  40  years  at  Viviers,  M.  Flaugergues  found 
98  days  of  rain  throughout  the  year.t 

(328.)  With  regard  to  the  question,  Whether  more  ram  frilh  in  the  night 
than  in  the  day?  Mr.  Howard's  statement  beai*s,  that  of  21-94  inches — a 
mean  of  3J  lunar  months — ^rain  fell  in  the  day  to  the  amount  of  8'67  inches^ 
and  in  the  night  to  13-27  inches.  Dr.  Dalton  also  says,  that  more  rain 
fidls  when  the  sun  is  under  the  hoi-izon  than  when  it  is  above  it.( 


•  Eneyelop^dla  MetropoUtana,  art  MttnroUgf. 
(333) 
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(329.)  It  has  not  been  ascertained  whether,  on  the  wkole  amoutU  over 
the  ghthe,  rain  is  increasing  or  diminishing  in  quantity.  As  M.  Arago 
justly  observes,  it  is  veiy  difficult  to  know  how  many  years  of  observa- 
tions ara  necessary  to  get  a  mean  value  of  the  fall  of  rain,  the  amount  be- 
ing extremely  variable.  There  are,  no  doubt,  sevei-al  causes  which  may 
tend  to  change  the  amount  of  rain  in  any  paiticular  spot,  without  forming 
part  of  any  general  law,  such  as  the  destmction  or  fonning  of  forests,  the 
mclosui'e  and  drainage  of  land,  and  the  increase  of  habitations.  M.  Arago 
has  shosvn  that  the  &11  of  rain  at  Paris  has  not  sensibly  altered  for  130 
veal's,  and  that  although  an  increase  was  supposed  to  have  been  proved  at 
Milan,  by  obnei'vations  for  54  yeara,  yet  the  extremes  of  the  annual  I'esults 
between  1791  and  1817  were  24*7  and  58'9  inches.  The  observations  of 
M.  Flaugcrgues,  at  Viviei*s,  establish  an  increase  there  in  40  years.  The 
number  of  rainy  days  throughout  the  year  is  98,  but  dividing  the  40  years 
into  decades,  the  number  sensibly  increases.     Thus — 

From  1778  to  17R7,  thero  were    630  days. 
1788  to  1797.  ..  »47     .. 

1798  to  1807,  ..  1062     .. 

1608  to  1817,  ..  1089     .. 

But  this  result  must  arise  from  local  circumstances,  as  at  Marseilles  there 
has  been  a  striking  decrease  in  50  years. 

(330.)  Notwithstanding  the  enortnous  annuaJ  fall  of  rain  at  the  equator^ 
paiticular  instances  of  a  great  depth  of  rain  in  a  short  time  have  occa- 
sionally occuri'ed  in  Europe,  which  probably  have  seldom  been  equaled 
in  any  other  part  of  the  globe.  At  Geneva,  on  the  25th  October,  1829, 
there  fell  30  inches  of  rain  in  one  day.  At  Joyeuse,  according  to  M.  Arago, 
on  the  9th  October,  1827,  there  fell  31  inches  of  rain  in  22  hours.*  With 
regard  to  remarkable  variations  in  the  quantity  of  rain  in  different  places, 
among  the  Andes  it  is  said  to  rain  perpetually  ;  whereas  in  Peru,  as  Ulloa 
affirms,  it  never  rains,  but  that  for  a  part  of  the  year  the  atmosphera  is 
obscured  by  thick  fogs  called  garuas.  In  Egypt  it  hardly  ever  rains  at 
all,  and  in  some  paits  of  Arabia  it  seldom  rains  more  than  two  or  three 
times  in  as  many  years,  but  the  dews  are  heavy,  and  refresh  the  soil,  and 
supply  with  moisture  the  few  plants  which  grow  in  those  sunny  regions. 

(•331.)  According  to  a  statement  of  observations  by  Mr,  Howard,  there 
appears  a  relation  to  exist  betwixt  the  winds  and  the  annual  amount  of  rain. 
This  is  his  statement : 


1 

YCAB- 

Wind. 

Calm 
dayc. 

AniiuHl 
min  in 
incboa. 

N.  E. 

K.  S. 
U4 

S   VV 

W.N. 

1807 

61 

113 

J 14 

43 

20-14 

1808 

82 

38 

108 

♦  103 

35 

23-24 

1809 

68 

50 

123 

91 

33 

25-28 

1810 

81 

73 

78 

83 

41 

28  07 

1811 

58 

59 

119 

93 

36 

24-64 

I8I3 

82 

66 

93 

91 

34 

27-24 

1813 

76 

53 

93 

124 

20 

23-56 

1814 

96 

65 

91 

96 

17 

26  07 

1815 

68 

36 

121 

107 

33 

91-90 

1816 

64 

66 

106 

lOS 

88 

32-37 

74 

54 

105 

100 

33 

35-18 

The  remarks  which  this  statement  seems  to  warrant  are,  that  in  regard  to 
the  E.  winds,  in  the  dry  year  1807,  the  class  of  N. — E.  winds  is  nearly 
double  of  the  class  of  E. — S.  winds ;  in  1815,  the  next  driest  year,  is  the 
same  result ;  and  in  1808,  the  next  driest  to  that,  the  result  is  rather  more 
than  double.      Still  farther  in  regai'd  to  E.  winds,  in  the  wettest  year, 

*  Forb<*a'8  Report  on  Meteorology,  toIL 
(334) 


Tins  WEATHEK  m  WINTER.  19] 

1816,  the  dass  of  £.-*-S.  winds  exceeds  that  of  N.  £. ;  in  1814  they  wers 
I  of  the  latter;  in  1812,  f,  and  1810,  f  With  regard  to  the  class  of  W. 
Tvfnda,  the  class  of  W.  N.  winds  falls  off  gradually  from  1807  to  1810  in- 
clusive, while  the  annual  amount  of  rain  increases  from  year  to  year,  and 
iu  throe  of  the  six  remaining  years  the  amount  is  drier  than  the  average 
in  the  dry  years,  and  wetter  than  the  wet  ones. 

(332.)  Mr.  Howard  says,  that  1  year  in  every  5  in  this  country  may  bo 
expected  to  be  extremely  dry,  and  1  in  10  extremely  wet. 

(333.)  The  mean  annual  amount  of  rain  and  dew  for  England  and 
Wales,  according  to  the  estimate  of  Dr.  Dalton,  is  36  inches.  The  mean 
quantity  of  rain  falling  in  147  places,  situated  between  north  lat.  11^  and 
60^,  according  to  Cotte,  is  34*7  inches.  If  the  mean  fall  over  the  globe  be 
taken  at  34  inches,  it  will,  perhaps,  not  be  far  from  the  truth.* 

(334.)  The  influence  of  the  lunar  periods  on  the  amount  of  rain  deserves 
attention.  Professor  Forbes  l)clieves  that  there  is  some  real  connection 
between  tbe  lunar  phases  and  the  weather.  M.  Flaugergues,  who  has  ob« 
served  the  weather  at  Viviera  with  the  greatest  assiduity  for  a  quarter  of 
a  century,  marked  the  number  of  rainy  days  corresponding  with  the  lu- 
nar phases,  and  found  them  at  a  maximum  at  the  firat  quarter,  and  a  mini- 
mum at  the  last 

(335.)  It  almost  always  happens  that  rain  brings  dotcn  foreign  matter 
from  the  air.  It  is  known  that  the  farina  of  plants  has  been  canied  as  far 
as  30  or  40  miles,  and  the  ashes  of  volcanoes  have  been  carried  more  than 
200  miles.  We  can  conceive  that  when  the  magnitude  of  the  particles  of 
dry  substances  is  so  reduced  as  to  render  them  incapable  of  falling  in  any 
given  velocity,  that  their  descent  may  be  overcome  by  a  very  slight  cur- 
rent of  tlie  air;  but  even  in  still  air  a  sphere  of  water  of  only  the  almost 
inconceivable  size  of  dt^^^Q  5  part  of  an  inch  in  diameter  falls  1  inch  in  a 
second,  and  yet  particles  of  mist  must  be  much  larger  than  this,  otherwise 
they  could  not  be  visible  as  separate  drops  ;  the  least  drop  of  water  that 
is  discoverable  by  the  naked  eye  falls  with  a  velocity  of  1  foot  in  Xhm 

[*  It  is  said  diat,  on  aD  average,  half  as  much  more  ram  falls  in  England  than  on  the  Continent  of 
Eaiope.  In  Ireland,  says  Doctor  Kane,  a  ver>-  able  and  profound  writer  on  the  ludnstrial  Reaooroeff 
of  that  Goantr)',  tliere  la  probably  not  more  rain  than  in  England,  but  there  is  more  damp.  Long- 
sinoe,  Artlmr  Yoong'.hc  pays,  noticed  tbe  difficalty  of  drying  agricnitoral  produce  in  Ireland,  anf 
to  diis  homidity  he  attribatcd  the  rapid  regctation  which  clothes  that  island  with  natoral  berb« 
ts<e,  ereo  where  there  is  scarcely  a  trace  of  soil  and  caases  it  to  be  likened  to  an  **  emerald  " 
MC  in  the  ring  of  the  sea.  Like  causes  produce  Uke  effects  in  our  coontry — Whence  on  the  hiUa 
and  small  mountains  aboat  Li^bannn,  N.  Y.  the  Messni.  Tildou  carry  through  the  driest  snmmcMl 
dieir  flock  of  1,000  of  the  bert  Saxouids  in  the  finest  condition ;  those  hills  are  ever  green.  The 
avenge  quantity  that  fulls  over  tbe  entire  surface  of  Ireland  is  put  down  at  36  inches.  Thui^ 
if  sU  that  falls  in  the  year  wore  collected  at  one  time,  it  would  cover  the  whole  Island  to  the  depth 
of  3 feet;  and  as  the  area  of  Irob&nd  amounts  to  80,208.371  square  ocres,  containing  100,712,631,640 
sijaare  ^-mrds,  there  are  this  number  of  square  yards  of  water  precipitated  on  the  island  in  every 
year. 

For  youthful  readers  we  may  be  allowed  in  this  place  to  transcribe  from  the  admirable  author 

above  mentioned  the  following  brief  and  simple  explanation  of  the  origin  and  formatfon  f>t 

ebuds,  ram  and  rivers,  and  "  water  power : " 

"The  land  beinsr  placed  on  the  surface  of  our  globe  at  a  level  unperior  to  that  of  the  ooem,  by 
wluch  iu  coasts  are  washed,  there  is  prodnccrl  continnally,  by  atmoHpltcricul  eonditionn,  a  cm^ 
latJon  of  tbe  moss  of  water,  which,  evaporating  from  thc'sorfare.  awcciidM  as  vspor  to  the  higher 
and  colder  repions  of  the  air,  where  it  is  condensed  into  cloudii.  The^e  flont  until  the  elcctricflii' 
coadfibn  which  characterizes  their  peculiar  molncnlar  state  beiotr  dissipated,  they  fbll  as  rain,  ua* 
laH,  or  mow,  and  the  wau^r  thss regaining  the  solid  or  liquid  form,  lon;ls  continniiUy  by  its  crar- 
ity.  to  a  lower  level,  until  it  gains  the  general  mass  of  ocean  from  whenoc  it  had  been  originally 
derived.  The  rain  or  snow  thus  falling  into  tlie  interior  and  elevated  di»trict»  of  country,  formv 
mUm  rivalcns.  then  streams,  finally  rivers;  and  the  force  of  the  descending  water  is  capable  of 
giving  motion  to  machineiy :  k  is  iha  oauMe  %aat  knowa»  and  oioat  oimply  applicable,  of  wnUt^ 

(935) 
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Becond,  when  the  air  is  stilL  Although  it  is  probable  that  the  resistaDce 
opposed  to  the  descent  of  small  bodies  in  air,  may  be  considerably  greater 
than  would  be  expected  from  calculation,  still  the  wonder  is  how  they  are 
supported  for  any  length  of  time.*  In  this  difficulty  there  is  much  inclina- 
tion to  call  in  the  aid  of  electricity  to  account  for  the  phenomenon.  Mr. 
Leithead  accounts  for  it  in  this  way  :  "  When  the  eaith  is  positive  and  the 
atmosphere  negative,  the  electric  fluid,  in  endeavoring  to  restore  its  equi- 
librium, would  cause  a  motion  among  the  particles  of  the  air  in  a  direc- 
tion from  the  earth  toward  the  higher  i-egion  of  the  atmosphei^e  ;  for  the 
air  being  a  vei^y  imperfect  conductor,  the  particles  near  the  earth's  surface 
can  only  convey  electricity  to  the  more  remote  particles  by  such  a  motion. 
This  wonld,  in  effect,  partly  diminush  the  downward  pressui'e  of  the  air, 
which  is  due  to  its  actual  density ; "  and,  in  doing  this,  might  it  not,  at 
the  same  time,  countei*act  in  some  degree  the  gravity  of  any  substance  in 
the  air  by  sun*ounding  it  with  an  electrical  atmosphere  1  "  WTien,  on  the 
contrary,"  continues  Mr.  Leithead,  "  the  eaith  is  negative  and  the  air 
positive,  this  mtition  of  the  particles  will  be  leversed  ;  thus  increasing  the 
pressure  toward  the  earth,  and  producing  the  same  effect  as  if  the  air  had 
actually  increased  in  density  ;"t  and  would  it  not  thereby  be  more  capable 
of  supporting  any  foreign  body  in  it  1 

(336.)  Ruin  falls  at  all  seasons,  but  snow  only  in  winter,  and  it  is  just 
frozen  rain ;  whenever,  therefore,  there  are  symptoms  of  rain,  snow  may 
be  expected  if  the  temperature  of  the  air  is  sufficiently  low  to  fi'eeze  va- 

f)or.  Vapor  is  supposed  to  be  frozen  into  snow  at  the  moment  it  is  col- 
apsintr  into  drops  to  form  rain,  for  we  cannot  suppose  that  clouds  of  snow 
can  float  about  the  atmosphere  any  more  than  clouds  of  rain.  Snow  is  a 
bcnutifuUy  crystalized  substance  when  it  falls  to  the  ground,  and  it  is 
probable  that  it  never  falls  from  a  great  bight,  otherwise  its  fine  crystal- 
line configurations  could  not  be  preserved. 

(337.)  The  ^orms  of  snow  have  been  an*anged  into  five  oi'ders.  1.  The 
l^imcllar,  which  is  again  divided  into  the  steJliforniy  regular  hexagons^  ag- 
gregation of  hexagons,  and  combination  of  hexagons  with  radii,  or  spines 
and  projecting  angles.  2.  Another  form  is  the  lamellar  or  spherical  nv- 
clews  with  spinous  ramifications  in  different  places.  3.  Fine  spicules  or 
6'sided  prisms.  4.  Hexagonal  pyramids,  5.  SpicuJa,  having  one  or  both 
extremities  affixed  to  the  center  of  a  lamellar  crystal  Thei-e  are  numerous 
varieties  of  forms  of  each  cla6s.{  All  the  foims  of  ciystals  of  snow  aflbixl 
most  interesting  objects  for  the  microscope,  and  when  perfect  no  objects 
in  nature  are  more  beautifully  and  delicately  fonned.  The  crystals  rami- 
fy from  a  center,  or  unite  with  one  another  under  the  invariable  angle  of 
60^,  or  its  complemental  angle  of  12(p9  The  lamellated  crystals  fall  in 
calm  weather,  and  in  heavy  flakes,  and  are  evidently  precipitated  from  a 
low  elevation.  The  spiculae  of  6-sided  prisms  occur  in  heavy  drifts  of 
snow  accompanied  with  wind  and  intense  cold.  They  are  formed  at  a 
considerable  elevation  ;  and  they  are  so  fine  as  to  pass  through  the  mi- 
nutest chinks  in  houses,  and  so  hard  and  fiim  that  they  may  be  poured 
like  sand  from  one  hand  into  another,  with  a  jingling  sound,  and  without 
the  risk  of  being  melted.  In  this  country  they  are  most  frequently  ac- 
companied with  one  of  the  varieties  of  the  lamellar  crystals,  which  meet 
their  fall  at  a  lower  elevation ;  but  in  mountainous  countries,  and  espe- 
cially above  the  line  of  peipetual  snow,  they  constitute  the  greatest  bulk 
of  the  snow,  where  they  ai-e  ready  at  the  surface  to  be  blown  about  with 

•  Po1chnin|itaii*i  Onllcry  of  Nfttarc  nnd  Art.  rol.  !▼. 

1  Leithead  on  Electricity,  p.  374.    This  explnnniion  Mr.  Leitbond  rT^o  pivea  to  aecotnit  fbr  the  cbniiffcB  Sa 
\bc  drnoity  of  the  ntraoophprc,  m  indicMed  by  the  otcttlations  of  the  barometer. 
\  EneyrlnpakUa  Motropolitana,  art.  Meteorology. 
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the  least  agitation  of  the  air,  and  lifted  up  in  dense  clouds  by  gusts  of 
wind,  and  precipitated  suddenly  on  the  unwary  traveler  like  a  sand-drift 
of  the  torrid  zone.     These  spiculse  feel  exceedingly  shai*p  when  driven  by 
the  wind  against  the  face,  as  I  have  experienced  on  the  Alps.     How  pow 
erless  is  man  when  overtaken  in  such  a  snow-storm,  as 


-"  down  be  sinks 


Beneath  the  shelter  of  the  bhapclew  drift. 
Thinking  o'er  all  Uie  bitterness  of  death  I  '** 

The  other  forms  of  snow  are  more  rare. 

(338.)  All  other  things  being  equal,  Professor  Leslie  supposes  that  a 
flake  of  snow,  taken  at  9  times  more  expanded  than  water,  descends  three 
times  as  slow. 

(339.)  From  the  moment  snow  alights  on  the  ground  it  begins  to  under- 
go certain  changes,  which  usually  end  in  a  more  solid  crystalization  than 
it  originally  possessed.  The  adhesive  property  of  snow  aiises  from  its 
needly  crystaline  texture,  aided  by  a  degree  of  attendant  moisture  which 
afterward  freezes  in  the  mass.  Sometimes,  when  a  strong  wind  sweeps 
over  a  surface  of  snow,  portions  of  it  are  raised  by  its  power,  and,  passing 
on  with  the  breeze  under  a  diminished  temperature,  become  crystalized, 
and,  by  attrition,  assume  globular  forms.  Mr.  Howard  describes  having 
seen  these  snow-balls,  as  they  may  be  termed,  in  January,  1814  ;  and  Mr. 
Patrick  Shin*eif,  when  at  Mungos wells,  in  East  Lothian,  observed  the  like 
phenomenon  in  February,  1830.t  I  obsei*ved  the  same  phenomenon  in 
Forfarshire,  in  the  great  snow-storm  of  February,  1823. 

(340.^  During  the  descent  of  snow,  the  thermometer  sometimes  rises,  and 
the  barometer  usually  falls.  Snow  has  the  effect  of  retaining  the  temper- 
ature of  the  ground  at  what  it  was  when  the  snow  fell.  It  is  this  property 
which  maintains  the  warmer  temperature  of  the  ground,  and  sustains  the 
life  of  plants  during  the  severe  rigors  of  winter,  in  the  Arctic  Regions, 
where  the  snow  falls  suddenly,  after  the  wannth  of  summer ;  and  it  is  the 
same  property  which  supplies  water  to  rivers  in  winter,  from  under  the 
perpetual  snows  of  the  alpine  mountains.  While  air,  above  snow,  may  be 
38^  below  zero,  the  ground  below  will  only  be  at  zero.J  Hence  the  fine, 
healthy,  ^reen  color  of  young  wheat  and  young  grass,  after  the  snow  has 
melted  off  them  in  spring. 

(341.)  In  melting,  27  inches  of  snow  give  3  inches  of  water.  Rain  and 
snow-water  are  the  softest  natural  waters  for  domestic  purposes  ;  and  are 
also  the  purest  that  can  be  obtained  from  natural  sources,  provided  they 
are  procured  either  before  reaching  the  ground,  or  from  newly  fallen 
snow.  Nevertheless,  they  are  impregnated  with  oxygen,  nitrogen,  and 
carbonic  acid,  especially  with  a  considerable  quantity  of  oxygen  ;  and  rain- 
water and  dew  contain  nearly  as  much  air  as  they  can  absorb.||  Liebi|t 
maintains  that  both  rain  and  snow-water  contain  ammonia.§ 

(342.)  Snow  reflects  beautifully  blue  and  pink  shades  at  sunset,  as  u 
observed  with  admiration  on  the  Alps  of  Switzerland.  It  also  reflects  so 
much  light  from  its  surface  as  to  render  traveling  at  night  a  cheerful  occu- 
pation ;  and  in  some  countries,  as  in  Russia  and  Canada,  it  forms  a  delight- 
ful highway  when  frozen. 

(343.)  Hoarfrost  is  defined  to  be  frozen  dew.  This  is  not  quite  a  cor- 
rect definition ;  for  dew  is  sometimes  frozen,  especially  in  spring,  into 
globules  of  ice  which  do  not  at  all  resemble  hoar-frost — ^this  latter  sub- 
stance being  beautifully  and  as  regularly  crystalized  as  snow.  The  forma- 
tion of  hoar-frost  is  always  attended  with  a  considerable  degree  of  cold, 

*  Tbom«on.  1  EncydopfBdia  MetropoUtanft,  wt  Metntr6Utfry.  \  Phniip's  Facta. 

I  BaM's  Ctaemiftry  nf  Nature.  6  Llebig*s  Ornaie  Clienii«tiT. 
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became  it  is  preceded  by  a  great  radiation  of  heat  and  vapor  from  the 
euth,  and  the  phenomenon  is  the  more  perfect  the  warmer  the  day  and 
the  clearar  the  night  have  been.  In  the  country,  hoar-frost  is  of  most  fre- 
quent occurrence  in  the  autumnal  months  and  in  winter,  in  such  places  aa 
have  little  snow  or  continued  frost  on  the  average  of  seasons ;  and  this 
greatly  fn^m  gi*eat  radiation  of  heat  and  vapor,  at  those  seasons  occasioned 
by  a  suspension  of  vegetable  action,  which  admits  of  little  absorption  of 
moisture  for  vegetable  purposes,* 

('^44.)  Dr.  Farquhai'son,  Alford,  Aberdeenshire,  has  paid  great  attention 
to  the  subject  of  hoar-frost  or  rime,  which  frequently  injures  the  crops  tu 
tlie  northern  portion  of  our  island  long  before  tliey  are  ripe.  The  results 
of  his  observations  are  very  instructive.  1.  lie  has  obscned  that  the 
mean  temperature  of  the  day  and  night  at  which  injurious  hoar-frosts  may 
occur,  may  be,  relatively  to  the  freezing-point,  very  high.  Thus,  on  the 
nights  of  the  29th  and  31st  August,  1S40,  the  leaves  of  potatoes  were  in- 
jured, while  the  lowest  temperatures  of  those  nights,  as  indicated  by  a 
nelf-registering  thermometer,  were  as  high  as  41^  and  39^  respectively ^ — 
2.  Hoar-frost,  at  the  time  of  a  high  daily  mean  temperature,  takes  place 
only  during  calm.  A  very  slight,  tleady  breeze  will  quickly  melt  away 
frosty  nme.  3.  The  air  is  always  unclouded,  or  nearly  all  of  it  so,  at  the 
time  of  hoar-frost.  So  incompatible  is  hoar-frost  with  a  clouded  state  of 
the  atmosphere,  that  on  many  occasions,  when  a  white  frosty  rime  has  been 
formed  in  the  earlier  part  of  the  nic^ht,  on  the  formation  of  a  close  cloud 
at  a  later  part,  it  has  melted  off  before  the  rising  of  the  sun.  4.  Hoar- 
frosts most  frequently  happen  with  the  mercury  in  the  barometer  at  a  high 
point  and  nsing,  and  with  the  hygi'ometcr  at  comparative  di7ness  for  the 
temperature  and  season ;  but  there  are  striking  exceptions  to  these  miles. 
On  thb  morning  of  the  15th  September,  1840,  a  very  injurious  frost  oc- 
curred, with  a  low  and  falling  barometric  column,  and  with  a  damp  atmo- 
sphere. 5.  In  general,  low  and  flat  lands  in  the  bottom  of  valleys,  and 
grounds  that  are  in  land-locked  hollows,  suffer  most  from  hoar-frost,  while 
all  sloping  lands,  and  open  uplands,  escape  injury.  But  it  is  not  their  rel- 
ative elevation  above  the  sea,  independently  of  the  freedom  of  their  expo- 
sure, that  is  the  source  of  safety  to  the  uplands ;  for,  provided  they  are  in- 
closed by  higher  lands,  without  any  wide,  open  descent  from  them  on  some 
side  or  other,  they  suffer  more,  under  other  equal  circumstances,  than  siro- 
'ilar  lands  of  less  altitude.  G.  A  veiy  slight  inclination  of  the  surface  of 
•ihe  ground  is  generally  quite  protective  of  the  crops  on  it  from  injui'y  by 
hoar-frost,  from  which  flat  and  hollow  pliiccs  suffer  at  the  time  great  in- 
jury. But  a  similar  slope  downward  in  the  bottom  of  a  naiTow,  descend- 
ing hollow  does  not  save  the  crop  in  the  bottom  of  it,  although  those  on  its 
lide-banks  higher  up  may  be  safe.  7.  An  impediment  of  no  gi'eat  hight 
on  the  surface  of  the  slope,  such  as  a  stone-wall  fence,  causes  damage  im- 
mediately above  it,  extending  upward  proportionally  to  the  hight  of  the 
impediment.  A  still  loftier  impediment,  like  a  closely-planted  and  tall 
wood  or  belt  of  trees,  across  the  descent,  or  at  the  bottom  of  sloping  land, 
cailses  the  damage  to  extend  on  it  much  more.  8.  Rivers  have  a  bad  re- 
pute as  the  causo  of  hoar-frosts  in  their  neighborhood,  but  the  general 
e|nnion  regai'ding  their  evil  influence  is  altogeliier  erroneous  ;  the  protect- 
ive effect  of  funnmg  water,  such  as  waterfalls  from  mill-sluices,  on  pieces 
of  potatoes,  when  othera  in  like  low  situations  are  blackened  by  frost,  is  an 
illustration  which  can  be  referred  to.  9.  The  severity  of  the  injuiy  by 
lloar-froBt  is  much  iuflueaced  by  the  wetness  or  dimness  of  the  soil  at  tlie 

(sse) 


THE  WEATHER  IN  WINTER.  195 

pUce ;  and  thia  is  exemplified  in  potatoes  growing  on  haugh-lands,  by  tb# 
tides  ofriTers.  These  lands  are  ffenerally  dry,  but  bars  of  clay  sometimat 
intersect  the  dry  portions*  over  which  the  land  is  comparatively  damp.—* 
Hoar-frost  will  affect  the  crop  growing  upon  these  bars  of  clay,  while  thil 
on  the  dry  soil  will  escape  injury ;  and  the  explanation  of  this  is  quit* 
easy.  The  mean  temperature  of  the  damp  lands  is  lower  than  that  of  the 
dry,  and,  on  a  diminution  of  the  temperature  duiing  frost,  it  sooner  geli 

int,  as  it  has  less  to  diminish  before  reaching  it^*- 


down  to  the  freezing  point  ^ 

10.  Huar-fi'ost  producer  peculiar  currents  in  the  atmosphere.  On  fiat 
lands,  and  in  land-lojked  hollows,  there  are  no  curieuts  that  ai*e  at  all  soii- 
siblc  to  the  feelings ;  but  on  the  sloping  lands,  during  hoar-frosts,  thera  ia 
rarely  absent  a  very  sensible  and  steady,  although  generally  only  feeblo^ 
current  toward  the  most  direct  descent  of  the  slope.  The  cuiTent  is  pro- 
duced in  this  way.  The  cold  first  takes  place  on  the  surface  of  the  ground* 
and  the  lower  stratum  of  air  becoming  cooled,  descends  to  a  lower  tem- 
perature than  that  of  the  air  immediately  above,  in  contact  with  it.  By 
Us  coolini^,  tlie  lower  stratum  acouires  a  gi*eater  density,  and  cannot  rest 
on  an  inclined  plane,  but  desccnus  to  the  valley  ;  its  place  at  the  summit 
of  the  slope  being  supplied  by  warmer  air  from  above,  which  pi-e vents  it 
from  getting  so  low  as  the  freezing  temperature.  On  the  flat  ground  be- 
low, the  cool  air  accumulates,  and  commits  injuiy,  while  the  warmer  cor- 
reut  down  the  slope  does  none  ;  but  should  the  mean  temperature  of  thm 
day  and  night  be  already  very  low  before  the  calm  of  the  evening  sets  in, 
the  whole  air  is  so  cooled  down  as  to  prevent  any  current  down  the  slopei. 
Injury  is  then  eflfccted  both  on  the  slope  and  the  low  ground  ;  and  haiics 
the  capricious  nature  of  hoar-frost  may  be  accounted  for.* 

(345.)  Frost  has  been  represented  to  arise  from  the  absence  of  heat} 
but  it  is  more,  for  it  also  implic^s  an  absence  of  moisture.  Sir  Richaid 
Phillips  defines  cold  to  be  "  the  mere  absence  of  the  motion  of  the  atoms 
called  heat,  or  the  absti^action  of  it  by  evaporation  of  atoms, -so  as  to  con- 
vey away  the  motion,  or  by  the  juxtaposition  of  bodies  susceptible  of  mo* 
tion.  Cold  and  heat  are  mere  relations  of  fixity  and  motion  m  the  atom* 
of  bodies.' *t  This  definition  of  heat  implies  that  it  is  a  mere  propeity  of 
mittcr — a  point  not  yet  settled  by  philosophers ;  but  there  is  no  doabi 
that,  by  motion,  heat  is  evolved,  and  cold  is  generally  attended  by  stillness 
or  cessation  of  motion. 

(346.)  Frost  generally  originates  in  the  upper  portions  of  the  atmo- 
sphere, it  is  supposed,  by  the  expansion  of  the  air  carrying  off  the  existing 
beat,  and  making  it  susceptible  of  acquiring  more.  What  the  cause  of  tfa0 
sxpansion  may  be,  when  no  visible  change  has  taken  place,  in  the  mean 
time,  in  the  ordinary  action  of  the  solar  rays,  may  nut  be  obvious  to  • 
ipectator  on  the  ground ;  but  it  is  known,  from  the  experiments  of  Lens, 
that  electricity  is  as  capable  of  producing  cold  as  heat,  to  the  degree  of 
freezing  water  rapidly .{ 

(347.)  Tbe  most  intense  frosts  in  this  country  never  penetrate  more  thaa 
sue  foot  into  tlie  ground,  on  account  of  the  excessive  dryness  occasioned 
in  it  by  the  frost  itself  withdrawing  the  moisture  for  it  to  act  upon.  Fnmtt 
cannot  penetrate  through  a  thick  covering  of  snow,  or  below  a  sheet  of  tos* 

(348.)  Ice  is  water  in  a  solid  state,  superinduced  by  the  ageicy  of  firost 
Though  a  solid,  it  is  not  a  compact  substance,  but  contains  larg3  interstices 
filled  with  air  or  other  substances  that  may  have  been  floating  on  the  sw 
fiice  of  the  water.  Ice  is  an  aggregation  of  crystals  subtending  with  onv 
soother  the  angles  of  60^  and  i2iP.    It  is  quickly  formed  in  shaNow,  tat 

*  Pvim  RuMiyii  of  the  Plghfand  and  Agrlealtnral  J^oetety,  Tot.  idt. 
tFklli|»*ftP«ctii.  t  Sirft  gtoMiwti  9{  HmxA  fhfloiwlw. 
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takes  a  long  time  to  form  in  deep  water,  and  it  cannot  become  veiy  thick 
in  the  lower  latitudes  of  the  globe,  from  want  of  time  and  intensity  of  the 
frost.  By  1 1  years*  observations  at  the  Observatory  at  Paris,  thera  wei^ 
only  68  days  of  frost  throughout  the  year,  which  is  too  short  and  too  de- 
«ultoiy  a  period  to  freeze  deep  water  in  that  latitude. 

(349.)  The  freezing  of  water  is  effected  by  frost  in  this  manner.  The 
ttpper  film  of  water  in  contact  with  the  air  becomes  cooled  down,  and 
when  it  I'eaches  39^.39  it  is  at  its  densest  state,  and  of  course  sinks  to  the 
bottom  thi*ough  the  less  dense  body  of  water  below  it.  The  next  film  of 
water,  which  is  now  uppermost,  undergocB  the  same  condensation,  and  in 
thin  way  does  film  after  film  in  contact  with  the  air  descend  toward  the 
bottom,  until  the  whole  body  of  water  becomes  equally  dense  at  the  tem- 
peratura  of  39^.39.  When  this  vertical  circulation  of  the  water  stops,  the 
upper  film  becomes  frozen.  If  there  is  no  wind  to  agitate  the  surface  of 
the  water,  its  temperature  will  descend  as  low  as  28^  before  it  freezes, 
and  on  freezing  will  start  up  to  32^ ;  but,  should  there  be  any  wind,  then 
the  ice  will  foi*m  at  once  at  32^,  expanding  at  the  same  time  |  larger  than 
in  its  foraier  state  of  water. 

(350.)  It  is  worth  while  to  trace  the  progress  of  this  curious  phenome 
non— the  expansion  of  ice.  In  the  first  place,  the  water  contracts  in  bulk 
by  the  frost,  until  it  reaches  the  temperature  of  39^.39,  when  it  is  in  its 
state  of  greatest  density,  and  then  sinks.  It  then  resists  the  freesing  power 
of  frost  in  a  caVn  atmosphere,  until  it  reaches  28^,  witJumt  decreasing  more 
m  hulk,  and  it  remains  floating  on  the  wanner  water  below  it,  which  con- 
tinues at  39^.39.  When  so  placed,  and  at  28^,  it  freezes,  and  suddenly 
starts  up  to  the  temperature  of  32^,  and  as  suddenly  expands  \  more  in 
bulk  than  at  its  ordinary  temperature^  and  of  course  more  than  that  when 
in  its  most  condensed  state  at  39^.39.  It  retains  its  assumed  enlarged 
atate  of  ice  until  it  is  melted. 

(351.)  So  great  is  the  force  of  water  on  being  suddenly  expanded  into 
ice,  that,  according  to  the  experiments  of  the  Florentine  Academy,  every 
eubic  inch  of  it  exerts  a  power  of  27,000  lbs.  This  remarkable  power  of 
ice  is  of  use  in  Agriculture,  as  I  shall  illustrate  when  I  come  to  speak  of 
the  effects  of  fi-ost  on  plowed  land. 

(352^.)  It  is  obvious  that  no  large  body  of  fresh  water,  such  as  a  deep 
lake  or  liver,  can  be  reduced  in  temperature  below  39^.39,  when  water  is 
in  its  densest  state,  as  what  becomes  colder  only  floats  upon  and  covers 
the  denser,  which  is  at  the  same  time  warmer,  portion ;  and  as  ice  is  of 
larger  bulk,  weight  for  weight,  than  water,  it  must  float  above  all,  and,  in 
retaining  that  position,  prevent  the  farther  cooling  of  the  mass  of  water 
below  39^.39.  On  the  other  hand,  *ca-water  freezes  at  once  on  the  sur- 
face, and  that  below  tlie  ice  must  retain  the  temperature  it  had  when  the 
ice  was  formed.  Frost  in  the  polar  regions  becomes  suddenly  intense,  and 
the  polar  sea  becomes  as  suddenly  covered  with  ice,  without  regard  to  the 
temperature  of  the  water  below.  The  ice  of  the  polai*  sea,  like  the  snow 
upon  the  polar  land,  thus  becomes  a  protective  mantle  against  the  intense 
cold  of  the  atmosphere,  which  is  sometimes  as  great  as  57^  below  zero. — > 
In  this  way,  sea  animal<t,  as  well  as  land  vegetables,  in  those  regions,  are 
protected  against  the  effects  of  the  intensest  frosts. 

(353.)  Ice  evaporates  moisture  as  large!.?/  as  wafer,  which  property  pro- 
terves  it  from  being  easily  melted  by  any  unusual  occurrence  of  a  nigh 
tempei*ature  of  the  air,  because  the  rapid  evaporation  occasioned  by  the 
amatl  increase  of  heat  superinduces  a  greater  coldness  in  the  body  of  ice. 

(354.)  The  great  cooling  powers  of  ice  may  be  witnessed  by  the  simple 
experiment  df  mixing  1  lb.  of  water  at  32^  with  1  lb.  at  172^,  the  mean 

(388) 
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temperature  of  the  mixture  will  be  as  high  as  102^ ;  whereas  I  lb.  of  ice 
at  32^,  on  being  put  into  1  lb.  of  water  at  172^,  will  reduce  the  mixture  to 
the  temperatura  of  ice,  namely,  32^.  This  perhaps  unexpected  result  arises 
fix>m  the  greater  capacity  of  ice  for  caloric  than  water  at  the  temperature 
of  32P ;  that  is,  in  other  words,  more  heat  is  required  to  break  up  the  crys- 
talization  of  ice  than  to  heat  water. 

(355.)  It  may  be  woith  while  to  notice  that  ponds  and  lakes  are  gener" 
ally  frozen  with  different  thicknesses  of  ice,  owing  either  to  in^cgularities 
In  the  bottom,  which  constitute  different  depths  of  water,  or  to  the  exist- 
ence of  deep  springs,  the  water  of  which,  as  you  have  seen,  seldom  falls 
below  the  mean  temperature  of  the  place,  that  is,  40^.  Hence  the  un 
known  thickness  of  ice  on  lakes  and  ponds,  until '  its  strength  has  been  as- 
certained ;  and  hence  also  the  origin  of  most  of  the  accidents  on  ice. 

(356.)  The  phenomenon  of  Fog  or  Mist  occurs  at  all  seasons,  and  it  ap- 
pears always  under  the  peculiar  circumstances  explained  by  Sir  Humphry 
Davy.  His  theory  is,  that  radiation  of  vapor  from  land  and  water  sendb 
it  up  until  it  meets  \vith  a  cold  stratum  oi  air,  which  condenses  it  in  the 
form  of  mist — which  naturally  gravitates  toward  the  surface.  When  the 
radiation  is  weak,  the  mist  seems  to  lie  upon  the  ground  ;  but  when  more 
powerful,  the  stratum  of  mist  may  be  seen  elevated  a  few  feet  above  the 
ground.  Mist,  too,  may  be  seen  to  continue  longer  over  the  water  than 
die  land,  owing  to  the  slower  radiation  of  vapor  from  water ;  and  it  is  gen- 
erally seen  in  the  hollowcst  portions  of  ground,  on  account  of  the  cold  air, 
as  it  descends  from  the  surrounding  rising  ground  and  mixes  with  the  air 
in  the  hollow,  diminishing  its  capacity  for  moisture. 

(357.)  Mist  also  varies  in  its  character  according  to  its  electric  state ;  if 
negatively  affected,  it  deposits  its  vapor  more  quickly,  forming  a  heavy 
sort  of  dew,  and  wetting  everything  like  rain  ;  but  if  positively,  it  contin- 
ues to  exist  as  fog,  and  retains  the  vapor  in  the  ntace  in  which  it  has  not 
the  propeity  of  wetting  like  the  other.  Thin,  hazy  fogs  occur  frequently 
in  winter  evenings  afler  clear  cold  weather,  and  they  often  become  so  per- 
manently electric  as  to  resist  for  days  the  action  of  the  sun  to  disperse 
them.  Thick,  heavy  fogs  occur  also  in  the  early  part  of  summer  and  au- 
tumn, and  are  sometimes  very  wetting. 

(358.)  The  fogs  in  hollows  constitute  the  true  stratus  cloud.  We  see 
vapor  at  a  distance  in  the  atmosphere,  and  call  it  cloud ;  but  when  it  sinks 
to  the  earth,  or  \jill  not  rise,  and  we  are  immersed  in  it,  we  call  it  mist  or 
fog.  When  immersed  in  a  cloud  on  a  mountain,  we  say  we  are  in  a  mist ; 
hut  the  same  mist  will  be  seen  by  a  spectator,  at  a  distance  in  the  valley, 
as  a  beautiful  cirro-stratus  resting  on  the  mountain. 

(359.)  The  Tnagnifying  power  of  mist  is  a  well-known  optical  illusion.— 
Its  concealing  and  mistifying  effects  may  have  been  observed  by  every  one ; 
and  its  causing  distant  sounds  to  be  heard  as  if  near  at  hand,  may  also  have 
been  noticed  by  many.     The  illusive  effects  of  mist  are  very  well  described 

in  these  lines : 

"  When  all  yoa  we  throagh  densest  fog  is  seen, 
When  you  can  hear  the  fishers  near  at  hand 


Distinctly  speak,  yet  see  not  where  they  stand. 

all 


\ 

Or  srimetimes  them  and  not  their  hoat  dfseem,  i 

Or  hair  concealed  some  figure  at  the  stem ; 

Boys  who,  on  shore,  to  sea  the  pebble  cast. 

Will  hear  it  strike  against  the  viewless  mast: 

While  the  stem  boatman  growls  his  fierce  dtadafai 

JLt  whom  he  knows  not,  wboai  be  thieau  in  vain."* 


.•'■••  t\ 
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19.    CLIBtA¥K. 

^  IWtwIxt  (h*  ^jrtmnes,  two  bupplnr  cHniiitM  li«A 
Th#  leapOT  that  pwtiikM  «f  noc  and  cold.** 

(360.)  This  seems  a  fayorable  opportunity  for  saying  a  few  wonb  on 
climate — a  most  interesting  subject  to  the  farmer,  inasmuch  as  it  will  en- 
able him  to  discover  the  favorable  and  unfavorable  particulars  connected 
with  the  site  of  the  farm  which  he  may  wish  to  occupy.  This  is  a  point, 
in  looking  at  farms,  which  I  am  afraid  is  entirely  overlooked  by  faimen^ 
much  to  their  disappointment  and  even  loss,  as  I  shall  have  occasion  to 
observe  when  we  come  to  be  on  the  outlook  for  a  farm.  Meantime  lei  ui 
attend  to  a  few  general  principles.* 

[*  It  M'oold  be  rain  to  attempt  to  make  notet  on  t  sobject  00  comprehcnaiTe,  with  a  Tiew  t» 
lidapt  the  obsenrationa  of  the  author  in  band  to  any  pccaliar  circnmatencea  as  connected  with  the 
Ornate  of  the  United  States,  and  its  connection  with  Uie  liealth  and  agricultaral  industry  of  its  in- 
habitantSL  To  do  so^  it  ivoold  be  necessary  to  write  a  book,  and  that  has  been  done  already  b/ 
dw  late  Samukl  Forrt,  M.  D.,  with  a  degree  of  abUity  and  in  a  spu-it  that  do  honor  to  hU 
memory. 

The  mefeeomlogical  phenomena  ertablished  by  observations  1  our  military  posts,  taken  and 
•oUected  and  published  ander  the  direction  of  oor  accomplished  Sargcon  General  Lawsox,  &rm 
die  basis  of  Or.  Ferry's  book  on  *'  The  Climate  of  the  United  Statks/*  pnblislied  in  1842. 

Well  aware  that  terrestrial  tcmpcratare,  in  its  efiect  on  the  animal  and  Tegctablc  kingdom.  1i 
faiodified  as  well  by  local  causes  as  by  the  position  of  tlie  son,  the  author  of  tlils  highly  intei 
ind  ralaable  work  has  adopted  1  classification  of  climates  baaed  on  physical  geography, 
reference  to  latitade. 

The  military  posts  from  which  the  &cts  aro  supplied  ibr  the  basis  of  his  deductions,  are  di?ideJ 
into  Northern,  Middle,  and  Southern.  The  first  embracing  posts  on  tho  coast  of  Ncw-Englaai^ 
extending  as  far  south  as  the  harbor  of  New-York->  posts  on  the  northern  chain  of  lakes,  and  poets 
Mmoto  fh>m  the  northern  and  inland  seas.  The  Middle  embracing  the  Atlantic  coast  from  Dela- 
m^art  Bay  to  Sarannah,  and  interior  nations.  And  the  Southern,  tlie  po.ts  00  the  Lower  Misids- 
^ppi|  and  posts  in  the  peninsula  of  £ast  Florida.  The  last  comprehending  a  region  chamcterised 
by  Hm  predominance  of  low  temperature — ^the  Southern  a  high  temperature,  and  tlie  Middle  phe- 
nomena vibrating  to  both  extremes. 

It  is  to  be  lamented  that  a  sufflcient  number  of  thermomctrlcal  observations  have  not  been  mad^ 
tiirough  the  range  of  our  mountain  regions,  to  determine  more  exactly  the  influence  of  altitude  4m 
Well  as  of  latitude;  bat  as  at  such  interior  and  elevated  points  we  have  no  occasion  for  military 
litations,  it  would  not  accord  with  the  policy  of  this  Republican  Government  to  make  provisioAi 
tor  the  collection  of  facts  to  enlighten  and  give  more  activity  and  profit  to  mere  industrial  pnr- 
in!tR  Tabular  abstracts  presenied  in  the  work  of  Dr.  Forry  embrace  the  condensed  results  of 
observations  made  at  various  posts  between  24°  33^  and  46°  39'  of  north  latitude,  and  between 
67^  4'  and  95°  43'  of  longitude  west  of  Greenwich,  embracing  An  eKteiit  of  28°  6'  of  latitade  and 
28^  39^  of  longitude. 

To  any  one  having  a  Just  apprehension  of  what  Is  needed  to  e  rational  education  of  young  men 

intended  to  be  cultivators  of  the  soil,  with  a  knowledge  of  snbjeots  which  it  becomes  every  gea- 

tleman  to  know  something  about,  we  need  not  say  bow  ptuper  end  owful  it  would  be  to  place 

such  books  as  this  in  all  oar  country  schools.   This  we  can  aver  with  tho  less  hesitation,  inasmuch 

as,  m  the  attempt  to  extract  some  passages  for  the  edification  of  young  readers,  we  find  it  difficult 

to  make  choice  of  a  portion,  where  all  is  alike  instructive.    On  tlie  general  subject  of  climatic 

perhaps  the  beet  paper  is  to  be  found  in  the  EncydopcDdia  Britannica,  art.  Climate.    In  thM  alrtl* 

de.  Professor  Leslie  estimates  that  the  diminution  of  temperature  of  1°  of  Fahrenheit's  scale  oc»r- 

responds  to  an  extent  of  300  feet    Bat  diia^  says  Brande,  will  bold  trao  only  of  moderate  elem 
(390) 
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(SIGl.)  CKmate  may  be  divided  into  general-  and  locdi.  The  fonner  al^ 
fi»et8  alike  all  places  in  the  same  parallel  of  latitude ;  it  ia  measured  fimn 
thtf  6(|uator  to  the  polar  circles  in  spaces,  in  each  of  which  the  longest  day 
is  half  an  hour  longer  than  that  nearer  the  equator;  and  from  the  polac 
circles  to  the  pole,  it  is  meaaured  by  the  increase  of  a  month.  It  is  obvi* 
oils  that  the  breadth  assumed  for  those  spaces  is  quite  arbitrary,  and  it  ia 
eqaally  clear  that  each  space  is  subject  to  a  difiei^ent  temperature.  In  ftu;t» 
a  diflbrence  of  temperature  constitutes  the  chief  distinction  in  the  gpenerai 
climate  of  places  ;  and  it  is  this  great  distinction  which  has  eiven  rise  to 
the  division  of  zones  on  the  surface  of  the  globe  into  the  tenia,  temperatow 
and  frigid -7>names  indicative  of  different  degrees  of  temperature. 

(362.)  The  torrid  zone  embraces  that  space  of  the  globe  on  both  sidea 
of  the  equator  in  which  the  sun  passes  across  the  eenith  during  the  year. 
Being  under  the  perpendicular  direction  of  the  sun's  rays,  this  is  the  hot- 
test portion  of  the  globe.  It  comprehends  23^^  on  each  side  of  the  equa- 
tor,  or  47^  in  all. 

(363.)  The  temperate  zonea  extend  43^  on  each  side  of  the  tonid,  and 
being  acted  upon  by  the  sun's  rays  in  an  oblique  direction,  are  not  so 


tiona.  At  the  altitude  of  1  mile.  S  m.  3  m.  4  m.  and  5  mHca,  the  Increase  of  elevatioQ  correnpond- 
iog  to  \°  Fahr.  will  bo  respectively  S95,  277,  252,  223,  and  192.  CoNyiouRATiON,  too,  haa  a  pow* 
arful  inflaence  on  temperature.  The  form  of  the  limits  of  any  large  mass  of  land,  as  determined 
by  its  contact  with  the  ocean — that  is  to  say,  the  greater  or  leas  extent  of  coast  it  possesses  in  pro- 
portun  lo  its  area-^excrciaes,  says  Brande,  and  as  ia  well  known,  a  considerable  inflaence  on 
dimafce.  The  small  amoaut  of  variation  in  the  temperatnre  of  the  ocean  tends  to  equalize  the  p9- 
riodie  distribation  of  heat  among  tlie  different  seasons  of  the  year ;  and  the  proximity  of  a  great 
naaaof  water  naodcra'cs*  by  ita  action  on  the  winds,  the  heat  of  sammer  and  the  cold  of  winter. 
Heooe  the  great  contrast  between  the  climate  of  islands  and  of  coasts,  and  tlie  climate  of  tlie  inte- 
rior of  vast  continents.  Europe  presents  a  remarkable  example  of  this.  From  Orleans  and  Parid 
to  London,  Doblin,  Edinbargh,  and  even  farther  north,  the  mean  temperature  of  the  year  dimin- 
iabes  very  litile,  notwithstanding  the  increase  of  latitode ;  while  in  the  eastern  part  of  the  Conti- 
nent each  degree  of  latitude,  according  to  Humboldt,  produces  a  variation  of  l°.l  Fahr.  in  the 
mean  temperatnre. 
We  moat  take  room  here  for  another  extract  from  Forry : 

**  Where,  indeed,  do  we  pot  meet  the  evidences  of  design  7  As  temperature  decreases  pm 
gressively  with  the  elevation  of  land,  great  varieties  of  vegetation  are  presented  in  tlio  same  re* 
gioo.  While  Uie  flnwera  of  spring  are  unfolding  their  petals  nn  the  plains  of  Northern  Fraaoe. 
Winter  continues  his  icy  reign  upon  tlie  Alps  and  P^vrcueea.  By  this  beneficent  appointment  of 
Hatarc,  tlie  torrid  zone  pretienta  many  habitable  climates.  On  the  great  table-plam  of  Mexico 
and  Gautemala,  a  tropical  iH  converted  into  a  temperate  clime.  As  the  vernal  valley  of  Cluito  lies 
io  the  same  laiitode  as  tlie  destructive  coosta  of  French  Guiana,  so  the  interior  of  Africa  ntov  poa- 
aess  many  localiiies  gifled  with  tlie  same  advantages.  In  oar  uwo  country,  reference  has  alreadj 
been  made  to  the.  marked  contrast  between  the  Atlantic  Plain  and  the  paralh^l  mountain  ridges ; 
but  it  ia  in  tbo  geographical  features  of  Columbia,  in  South  America,  that  we  find  mont  strikingly 
dirpleyod  the  physical  phenomenon  of  higkt  prodaoing  the  effect  of  latitude— 9^  change  of  cb- 
mate,  with  aJI  the  consequent  revolutions  of  animal  uud  vegetable  lift*,  induced  by  local  position. 
It  ia  on  the  mountain  slopes  of  from  3,000  to  7,000  feet,  beyond  the  influence  of  the  noxious  miaa- 
flttta,  that  mau  dwells  in  perpetual  summer  amid  the  rich<*st  vegetable  productions  of  Nature. — 
lu  the  monDtaioB  of  Jamaica,  at  the  higlit  of  4.200  feet,  the  vegetation  of  tlie  tropics  gives  place  to 
that  of  temperate  regions;  and  here,  while  lliousands  are  cut  off  annually  along  ilie  coast  b^  yel- 
low fever,  a  complete  exemption  exists.  In  these  elevated  regions,  the  inhabitants  exhibit  the 
niddy  glow^  of  health  which  tinges  the  countenance  in  northern  climea  forming  a  striking  oon- 
trast  to  the  pallid  and  sickly  aspect  of  tliose  that  dwell  iielow.  In  ascending  a  lofly  mountain  of 
the  torrid  zone,  the  greatest  variety  in  vesetation  ia  displayed.  At  its  foot,  under  the  hurnina 
sun,  ananas  and  plantains  floorish ;  the  region  of  limea  and  oranges  soccecds ;  then  follow  fielda 
of  maize  and  luxuriant  wheat:  and.  still  hieher,  the  series  of  plants  known  in  the  temperate  zone. 
The  moantains  of  temperate  regbus  exhibit,  perhaps,  leas  variety,  but  the  change  is  equally 
BUiking.  In  the  ascent  of  the  Alps,  having  once  passed  the  vine-clad  belt,  we  traverse  in  snccea- 
aioo  tfaooe  of  oaka,  sweet  cheanuts.  and  beeches,  till  we  gain  the  region  of  the  more  hardy  pmea 
and  atunted  birches.  Beyond  the  elevation  of  6,000  feet,  no  tree  api>eara.  Immense  tracts  are 
then  covered  with  beriNuseoos  vegetation,  the  variety  in  which  ultimately  dwindles  dowa  to 
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warm  in  any  part  of  tbem  as  the  toiiid,  and  the  temperature  of  their  ser- 
eral  paits,  of  coui-se,  decreases  as  they  are  situated  farther  from  the  torrid* 
Besides  this,  these  zones  being  entirely  intercepted  by  the  tonid,  the  tem- 
perature of  their  noithem  and  southern  divisions  is  hotter  and  colder  as  the 
sun  is  faither  off  or  nearer  to  the  northern  or  southern  extremes  of  his  de- 
clination. 

(364.)  Thejhgid  zones  extend  from  the  temperate  to  the  poles.  They 
are  intercepted  by  both  the  torrid  and  temperate  zones.  Tne  sun's  rays 
affect  them  at  a  still  more  oblique  angle  than  the  temperate,  and,  of  couive, 
their  mean  tempei'ature  is  yet  lower  than  theii*s.  They  are  so  far  i^emoved 
fi'om  the  sun,  that  in  winter  the  sun  is  never  seen  in  them  above  the  hoiv 
zon,  while  in  summer  he  is  never  under  the  horizon ;  and  it  is  this  accu- 
mulation of  the  sun's  rays  in  summer  that  in  a  degi-ee  compensates  for  the 

.  heavy  forest — ^tben  sacceeds  a  belt  of  ttanted  firs — next  a  growth  of  low  bnsbes — and  still  fartber 
up  only  moM  or  licliens,  or  lastly  a  naked  rarface,  the  summits  of  which  are  covered,  during  tea 
months  of  tlie  year,  with  snow.  Of  the  snow-capped  peaks  of  Oregon,  we  possess  no  precias 
kiuiwledge." 

As  it  is,  even  if  it  were  proper  to  make  more  extended  extracts,  we  have  room  only  for  the  foU 
k>wing — recommending  the  book  itself  to  every  one  who  woald  desire  to  possess  some  acqoaint- 
ance  with  a  matter  that  eqoally  aflects  bis  own  health  and  the  growth  of  every  tiling  aroond  him 
to  which  his  labor  is  applied,  and  on  which  he  depends  for  his  subsistence ;  for  tmly  the  investi- 
gation of  the  laws  of  climate  embraces  almost  every  branch  of  nataral  philosophy— constituting, 
as  it  does,  according  to  the  broad  and  true  definition  of  Dr.  F.,  '*  the  aggregate  of  all  extemat 
fkytical  eircumatanctt  appertaining  to  each  locality  in  Us  relation  to  organic  nature." 

Here  it  may  be  proper,  for  tlie  information  of  the  useful  reader,  to  state,  as  it  may  serve  him  ia 
his  readings  in  relation  to  the  geography  of  climate,  that  writers  illustrating  the  general  laws  of 
temperature  have  drawn  around  the  globe  a  series  of  curves  or  lines  of  equal  annval  tempera- 
ture,  called  ifothermal  lines;  lines  of  equal  summer  called  isothermal  lines,  and  lines 
of  equal  itinler  called  isochemical  curves.  It  b  pleasing,  says  Dr.  F.,  to  contemplate  such  a  di- 
vision  of  the  earth — each  isothermal  belt,  as  well  as  those  of  summer  and  winter  temperatures^ 
representing  zones,  in  which  we  may  trace  the  causes  of  the  similarity  or  diversity  in  animal  and 
vegetable  productions ;  and  then  again  he  says,  to  determine  the  influence  of  thcMe  sones  respect- 
ively upon  the  animal  economy  in  health,  and  tlie  agency  exercised  in  the  cessation  of  disease^ 
have  proired  investigations  still  more  interesting. 

**  For  full  mental  and  corporeal  development,  the  due  succession  of  the  seasons  is  requiritc. — 
Those  countries  which  have  a  marke<i  spring,  summer,  autumn,  and  winter,  aie  best  adapted  by 
this  agreeable  and  favorable  vicissitude  for  devclouing  the  most  active  powers  of  man.  It  is,  ac« 
cording  to  Malte-Brou,  between  the  40th  and  60th  degrees  of  north  Iititode,*  that  we  find  the 
aations  most  distinguished  for  knowledge  and  civilization,  and  the  display  of  courage  by  sea  and 
by  land.  In  countries  which  have  no  summer,  the  inhabitants  are  destitute  of  taste  and  genius; 
while,  in  the  regions  unfavored  by  winter,  true  valor,  loyalty  and  patriotiKm  are  almost  unttBown. 
To  this  all-pervadinq  agency  of  niroospheric  constitution,  must  be  referred,  in  a  conNiderable  de- 
gree, the  superiority  of  the  warlike  nations  of  Soathem  Europe  over  the  efieminate  inhabitants 
of  Asia;  ana  to  the  same  cauHc,  in  connection  with  others,  is  to  be  a<«ribed  the  subsequent  con- 
quest of  the  former  by  the  formidable  liordes  which  issued  from  Kurthem  Eort)ne.  And  in  regard 
to  the  political  horizon  of  North  America,  if  we  look  upon  history  as  philosopny  teaching  by  ox- 
ample,  it  re(^uires  not  the  gift  of  divination  to  foresee  tne  destiny  of  Mexico  and  the  States  south 
of  it,  wliose  mhabitanta.  enervated  by  climate,  conjointly  with  other  causes,  will  yield,  by  that  De> 
cessity  which  controls  all  moral  laws,  t'»  the  energetic  arm  of  tlie  Anglo-Saxon  race.  The  futnrs 
history  of  these  Slates  would  seem  to  be  typified  in  that  of  Texas.        *       *     .  * 

**  One  of  the  most  interesting  problems  m  history  is  the  geographical  distribution  of  the  homaa 
ikmily ;  for  the  oldest  records  seldom  allude  to  an  uninhabited  country.  From  remo'e  ages,  it  ia 
well  Known  that  the  inhabitants  of  every  extended  locality  have  been  marked  by  eenain  physical, 
moral  and  intellectual  peculiarities,  serving,  no  less  than  particularity  of  language,  to  distinguish 
them  fh>m  all  other  people ;  but  how  far  tliis  result  ought  Justly  to  be  ascribed  to  the  af?eney  of 
climate  is  still  an  undetermined  point  It  may,  however,  with  good  reason,  be  assumed  that  the 
physical  characteristics  which  distinguish  the  primitive  races  of  the  human  family,  nsoally  classed 
under  five  varieties,  exist  independent  of  extemat  causes;  while  the  various  families  or  nations 
composing  each  race  owe  their  similarity  of  physical  and  moral  character,  and  of  language,  to  the 
iafluence  of  climate,  habits  of  life,  and  various  collateral  circumstances.    Political  institniions  and 

*  This  limitation,  no  doubt  well  adapted  m  Europe.  Is  faispplieable  to  the  United  Btstea.  Ttiis  in  apfmTva« 
flrom  the  fhct  that  this  isothtmuU  lines,  In  being  traced  around  the  ginbe.  suffer  great  depression,  as  will  b» 
shown,  on  ihn  Atlando  regton  of  North  America.  The  38d  and  the  46th  paraUels  would  cooaequontly  fooa 
a  reasoDahle  boaadaiy. 
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endre  depriTation  of  them  in  winter,  and  has  the  effect  of  raising  the  mean 
temperature  of  those  zones  to  a  hight  in  which  both  human  life  and  vege- 
tation may  exist.     The  frigid  zones  extend  47^. 
(^5,)  The  three  zones  occupy  these  relative  proportions  of  space! 

The  ton-id 4  7° 

The  temperate 86° 

The  frigid 47° 

180^  fix>m  pole  to  pole. 

**  The  climates  of  different  parts  of  the  earth's  surface  are  unquestionpUy 
owing,  in  ereat  measure,  to  their  position  %vith  respect  to  the  sun.  At  the 
equator,  where  the  sun  is  always  nearly  veitical,  any  givon  part  of  the  sur^ 
face  i^ceives  a  much  gi'eater  quantity  of  light  and  heat  than  an  equal  por- 
tion near  the  poles ;  and  it  is  also  still  more  affected  by  the  sun's  vertical 
rays,  because  their  passage  through  the  atmosphere  is  shorter  than  that 
of  the  oblique  -rays.  As  far  as  the  sun's  mean  altitude  is  concerned,  it  ap- 
pears fix>m  Simpson's  calculations,  that  the  heat  received  at  the  equator 
m  the  whole  year  is  nearly  2^  times  as  great  as  at  the  poles ;  this  propor- 
tion being  nearly  the  same  as  that  of  the  meridian  heat  of  a  vertical  sun, 
to  the  heat  derived,  at  23^^  from  the  poles,  in  the  middle  of  the  long  an- 

■ncial  or|[faxiizatioii  even  straggle  paccemfa'Iy  afiraioAt  climatic  agency;  for  hemes,  men  of  g«n1o» 
aod  philomphere  have  arisen  both  in  Egypt,  under  the  tropics,  and  in  Scandinavia,  under  the  polar 
circle.  Climate,  however,  modifies  the  whole  nature  of  man.  The  powerful  influence  of  localicj 
00  human  organization  is  apparent  at  once  in  ettr\'eying  the  external  characiers  of  tlie  diflforent 
nations  of  any  quarter  of  the  earth.  Even  in  casting  one's  eye  over  our  National  Legislature,  tho 
diversity  of  physiognomy,  caused  by  endcmico-epidcmic  influences,  is  so  obvious  that  the  general 
countenance  of  each  State's  delegation  aords  a  pratty  sure  criterion  to  judge  of  its  comparativ* 
nlabrity.  We  can  at  once  distinguih  the  ruddy  inhabitant  of  that  mountain  chain  where  health 
and  longevity  walk  hand  in  hand,  where  Jefferson  and  Madison  inspired  its  cheerful  and  invigo- 
rating breezes,  from  the  blanched  resident  of  our  southern  lowlands — those  fair  and  inviting  plainly 
wbow  fragrant  zephyrs  are  laden  with  poison,  the  dews  of  whose  summer  evenings  are  replete 
with  the  seeds  of  mortality.    As  in  tlic  smiling,  but  malarial,  plains  of  Italy — 

*'In  florid  beauty  groves  and  fields  appear; 
Han  seems  the  only  growth  that  dwindles  here.** 

"Nothing  is  more  obvious,  as  a  general  law,  than  that  the  animal  and  vegetable  kingdoms  hav« 
been  adapted  to  particular  climates— the  effects  of  which,  for  example,  in  cold  and  warm  coon- 
tries,  apon  the  same  animal,  are  oo  great  that  the  fleece  of  the  same  species  of  sheep  in  the  ibnaer 
is  soft  and  silky,  and,  in  the  latter,  coarse,  resembling  hair. 

**  As  regards  vegetation,  it  is  in  tropical  countries,  beneath  a  vertical  son,  that  It  displays  its  vtU 
t  most  fjbory  aod  maffnificenoe.  It  is  there,  amid  eternal  summer,  that  we  find  groves  ever  verdant, 
bloomuig,  and  proauctive.  Advancing  to  the  north  or  south,  we  soon  discover  forests,  which,  do- 
nuded  of  their  leaves,  assume,  during  half  the  year,  the  appearance  of  death :  and,  still  approach 
bg  the  pol€»,  we  meet  vegetable  life  under  a  variety  of  stunted  formS)  which  are  ultimately  sa 
perwded  by  a  iew  coarse  grasses  and  lichens. 

*'  In  Agncniture,  England  has  been,  and  to  a  certain  extent  still  is.  our  principal  school  of  in 
•traction ;  bat  her  lesmns  must  be  corrected  by  observing  the  difference  of  climate  and  collateral 
eircomstanceflL  To  eWdCt  this  purpose,  a  comparative  view  of  the  meteorology  of  th«  two  coan> 
tries  woald  avail  much.  But  ine  science  of  meteorology  concerns  more  narticulariy  the  horticolp 
torist;  for  Ajgriculture  has  for  its  object  tlie  fertilization  of  the  soil  and  tne  growth  and  nourish- 
ment of  indigenous  plants,  and  such  as  have,  by  a  long  course  of  treatment,  become  inured  to  the 
diraaie ;  while  horticulture  aims  not  only  at  a  knowledge  of  the  constitution  of  soils,  but  aspiraa 
to  the  preserving  and  propagating  of  exotic  vegetation. 

"  So  closely  identified  is  this  science  with  the  every -day  occurrences  of  life,  that  man  is  by  nm-  . 

Core  a  meteorologist    The  shepherd  and  the  mariner,  in  ages  remote,  when  philosophy  had  not  . 

yec  asserted  its  noble  prerogative  of  releasing  the  mind  from  the  booda^  of  superstition,  wers  ' 

wont  to  look  with  awe  upon  the  face  of  heaven  as  an  index  to  prognosticate  future  results  frOA  | 

present  a;ip€arance8,  ana  to  read  upon  it  '  times  and  seasons.'  " 

Can  we  doobt  but  that  we  have  sufficiently  exposed  the  interesting  character  of  this  sahject, 
and  its  bearing  on  Agriculture,  to  show  that  climate  is  one  of  the  topics  which  ought  to  be  treated 
in  a  Book  of  the  Farm,  and  one  with  which  every  Instructor  of  youth,  and  every  gentleman  and' 
pdicksal  eeonomial,  ought  to  make  himself  acquainted  so  far  as  that  may  be  done,  as  it  may  bj 
giving  an  hour  a  day,  for  a  few  weeks,  to  the  perusal  of  works  which  fllostrate  the  researchee  of 
^boK  who  have  devoted  attentkm  to  die  aabject  f  Sd^  Fann.  Likj 
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naal  day  at  the  poles.  But  the  difierence  ia  rendered  still  greater  hy  the 
effect  of  the  atmosphere,  which  intercepts  a  greater  propoition  of  the  heat 
at  the  poles  than  elsewhere.  Bouguer  has  calculated,  upon  the  supposi- 
tion of  the  similarity  of  the  effects  of  light  and  heat,  that,  in  lat.  45^,  80 
parts  of  100  are  transmitted  at  noon  in  Ju1y»  and  55  only  in  Deceraher. — 
It  is  ohvious  that,  at  any  individual  place,  the  climate  in  summer  must  ap- 
proach in  some  degi'ee  to  the  equatorial  climate,  the  sun's  altitude  being 
greafer,  and  in  winter  to  the  climate  of  the  polar  regions."* 

(366.)  Fi-om  what  has  just  been  observed,  it  is  obvious  that  the  temper- 
ature of  the  air  diminishes  gi*adually  from  the  equator  to  the  poles ;  and 
i(  also  becomes  gradually  colder  as  we  ascend  in  bight  above  the  surface 
of  the  gi-ound.  Here,  then,  are  two  elements  by  which  to  judge  of  the 
general  climate  of  different  latitudes.  Moreover,  the  diminution  of  heat 
m>m  the  equator  to  the  poles  is  found  to  take  place  in  an  arithmetical  pro- 
cression — that  is,  fJte  annual  temperature  of  all  the  latitudes  are  arithmet' 
%oal  mean*  between  tJte  mean  annual  temperature  of  the  equator  and  the  poles. 
This  law  was  first  discovered  by  M.  Meyer,  but  by  means  of  an  equation 
which  he  founded  on  it,  and  afterward  rendered  moro  simple,  Mr.  Kirwan 
calculated  the  mean  annual  temperature  of  every  degree  of  latitude  l;o- 
tween  the  equator  and  the  poles.  The  results  were,  that  the  mean  tem- 
perature at  the  equator  is  84^,  that  at  the  poles  31^,  and  that  in  N.  lat. 
540,  490.20. 

(367.)  From  Mr.  Kirwan 's  calculations  of  the  mean  temperatures  of  ev- 
ery month,  it  appeal's  that  January  is  the  coldest  month  in  every  latitude* 
ttid  that  July  is  the  warmest  month  in  all  latitudes  above  48^.  In  lower 
latitudes,  August  is  the  warmest  month ;  while  the  difference  in  tempera- 
ture between  the  hottest  and  coldest  months  increases  in  proportion  to  thjB 
distance  from  the  equator.  Every  habitable  latitude  enjoys  a  mean  heat 
of  60^  for  at  least  two  months ;  and  this  heat  seems  necessary  for  the  pro- 
duction of  com.  Within  \(P  of  the  poles  the  temperature  differs  little,  and 
the  same  is  the  case  within  10^  of  the  equator.  The  mean  temperature 
of  different  years  differs  very  little  near  the  equator,  but  it  differs  more  and 
more  as  the  latitudes  approach  the  poles. 

(368.)  As  the  tempei*ature  of  the  atmosphere  constantly  diminishes  on 
ascending  above  the  level  of  the  sea,  the  temperature  of  congelation  must 
be  attained  at  a  certain  bight  above  every  latitude ;  consequently,  mount- 
ains which  rear  their  heads  above  that  limit  must  be  covered  with  perpet- 
ual snow.  The  elevation  of  the  freezinp^  region  varies  according  to  the 
latitude  of  the  place,  being  at  all  times  highest  at  the  equator,  and  lowest 
at  the  poles.  In  the  higher  regions  of  the  atmosphere,  especially  within 
the  tropics,  the  temperature  varies  but  little  throughout  the  whole  year  ; 
and  hence,  in  those  brilliant  climates,  the  line  of  perpetual  congelation  is 
•trongly  and  distinctly  marked.  But,  in  countries  remote  from  the  equa- 
tor, the  boundary  of  frost  descends  after  the  heat  of  summer  as  the  influ- 
ence of  winter  prevails — ^thus  vaiying  its  position  over  a  belt  of  some  con- 
siderable  depth. 

(369.)  But  beyond  the  line  of  congelation  is  another  which  forms  the 
boundary  of  the  ascent  of  visible  vapor,  and  this  point  it  is  obvious  most 
be  less  liable  to  change  than  the  point  of  congelation.  At  the  equator  the 
highest  point  of  vapor  is  28,000  feet,  at  the  pole  3,432  feet,  and  in  N.  lat. 
64^  it  is  6,647  feet.  In  tracing  this  point  successively  along  every  latitude. 
We  learn  that  heat  diminishes,  as  we  ascend,  in  an  arithmetical  progi-ession. 
Hence  it  follows  that  the  heat  of  the  air  above  the  surface  of  the  earth  ia 


•  Mehanpiaa*f  QtSHerj  of  NfttoFe  and  Art,  toL  It. 
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nnt  owing  to  the  ascent  of  h  )t  strata  of  air  from  the  surface,  hut  to  the  con- 
ducting  power  of  the  air  itself.*  • 

(370.)  The  question  of  local  climate  presents  a  much  gi^ater  interest  to 
the  fanner  than  that  of  the  g^eneral  climate  of  the  country  which  he  inhab* 
its.  Local  climate  may  be  defined  to  signify  that  peculiar  condition  of  the 
atmosphere  in  regard  to  heat  and  moisture  which  prevails  in  any  given 
place.  The  diversified  character  which  it  displays  has  been  generally  re- 
ferred to  the  combined  operation  of  several  different  causes,  which  are  «ill 
reducible,  however,  to  these  two :  dUtance  from  the  equator^  and  Itighl 
ahoot  ike  level  of  the  sea.  Latitude  and  local  elevation  form,  indeed,  tho 
great  basis  of  the  law  of  climate ;  and  any  other  modifications  have  only  a 
partial  and  very  limited  influence.! 

(37 L)  The  climate  of  every  individual  country  may  lie  considered  local 
ID  reference  to  that  of  all  other  countries  in  the  same  degrees  of  latitude. 
Lilands  are  thus  warmer  than  continents.  The  E.  coast  of  all  countries  is 
colder  than  tho  W.,  though  the  latter  is  moisten  Countries  lying  to  tho 
windward  of  great  ranges  of  mountains  or  extensive  forests  are  warmet 
than  those  to  leeward.|  Small  seas  are  warmer  in  summer  and  colder  in 
winter  than  the  standard  portion  of  great  oceans,  as  they  are  in  some  de- 
gree affected  by  the  condition  of  the  surrounding  land.  Low  countries 
are  wanner  than  high,  and  level  plains  than  mountainous  regions.  Plains 
present  only  one  species  of  climate,  which  differs  in  its  seasonal  characters 
alone,  but  mountains  exhibit  every  variety,  from  their  latitude  to  the  pole 
along  the  meridian  of  the  quadrant.  In  this  way,  high  mountains,  situate 
in  the  tmpics,  present  eveiy  variety  of  climate.  *'  If  we  take  each  mount 
ain,'*  says  Mr.  M udie,  "  which  rises  above  the  line  of  peipetual  snow,  as 
the  index  to  its  own  meridian,  we  shall  find  that  each  one  expresses,  by  its 
vegetation,  all  the  varieties  of  climate  between  it  and  the  pole ;  and  thus 
these  lofly  mountains  become  means  of  far  more  extensive  information 
than  places  which  are  situated  near  the  main  level  of  the  sea,  and  more 
especially  than  plains,  which,  when  their  surfaces  are  nearly  flat,  have  no 
story  to  tell,  but  the  same  uniform  and  monotonous  one,  for  many  miles.'' 
But  although  the  high  tropical  mountains  are  thus  indices  of  climate  reach- 
ing from  the  equator  to  the  pole,  they  are  not  subject  to  the  seasonal  dif* 
ferences  which  the  climates  are  along  the  meridian  of  the  quadrant.  '*  Al- 
thoui^h,"  continues  Mr.  Mudic,  "  the  temperature  does  ascend  and  descend 
a  little,  even  upon  the  mountains  immediately  under  the  equator,  and  al- 
thonjrb  the  seasonal  change  becomes  more  and  more  conspicuous  as  the 
latitude  increases,  either  northward  or  southward,  yet,  within  the  whole 
tropical  zone,  the  seasonal  difference  is  so  slight  that  there  is  no  marked 
summer  or  winter  apparent  in  the  native  and  characteristic  vegetation.  • 
.  .  From  the  small  change  of  seasons  in  this  region,  they  ai*e  almost  all 
plants  of  uniform  growth  throughout  the  year,  and  have  no  winter  for  re- 
pose ;  so  that,  at  great  elevations,  their  growth  is  at  all  times  much  slower 
than  that  of  plants  in  polar  latitudes,  during  the  perpetual  sunshine  of  the 
summer  there.  .  .  .  Say  that  the  altitude  of  the  mountain  uiider  the 
equator,  upon  which  the  seasonal  action  is  displayed,  is  a  little  more  than 

[t  Mr.  Jefferson  coniiiderad  the  difTerence  as  equal  to  3°  of  latitude — for  example,  that  tlie  cal> 
tore  of  cotton  might  be  carried  3^  farther  north  on  the  Mimiiwippi  than  on  the  Atlantic ;  and  VoU 
ney  ncribed  this  to  tlie  inflnence  of  aoath^west  winds  carr}-1ng  the  warm  air  of  the  Onlf  of  Mex- 
ico «p  the  valley  of  the  Miasiwippi ;  bat  Forry  contents  the  tmth  of  the  theory  of  these  philoso- 
pbei%  by  a  train  of  reasoning,  for  which  we  regret  we  have  not  roooL  The  reader  is  referred  to 
the  whole  of  section  3,  part  1,  of  his  work.  Ed,  Farm.  Lib,] 

*  For  tahttf  of  the  altltndes  of  tlie  poiats  of  coaaetetio&  and  vapor,  see  Kncyelopsdla  Bzitanalei^  7th  odi- 
tioa,sit.afaMte  '  tibld. 
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3  miles.  Then,  estimating  in  round  numbers,  1  foot  of  altitude  on  the 
mountain  will  C4)rrespond  to  about  16,000  feet  on  the  meridian ;  that  is,  a 
single  foot  of  elevation  on  the  mountain  is  equivalent,  indifference  of  tem- 
perature, to  about  3  miles,  or  more  nearly  3  minutes  of  a  degi*ee  in  lati-> 
tudc,  and  therefore  20  feet  are  equal  to  a  whole  degree ;  and  when  one 
once  arrives  at  the  mean  temperature  of  London,  400  feet  more  of  eleva- 
tion will  bring  one  to  the  climate  of  Lapland."* 

(372.)  From  these  facts  and  rieasonings,  it  appears  that  a  slight  difiei- 
once  of  elevation  in  a  mountainous  district  of  tliis  countiy,  which  stands 
upon  so  high  a  parallel  of  latitude,  may  make  a  considerable  difference  of 
climate,  and  that,  other  things  remaining  the  same,  that  farm  which  is  sit- 
uated on  a  high  elevation  has  a  much  greater  chance  of  being  affected  by 
changes  of  climate  than  one  at  a  lower  level.  Yet  certainly  local  circum- 
stances have  a  material  effect  in  rendering  the  general  position  of  any  farm 
less  desirable,  such  as  vicinity  to  a  lake  or  raai-sh,  or  a  leeward  position  to 
a  hill  or  large  wood  in  reference  to  the  direction  from  which  the  wind  gen- 
erally blows,  as  these  tend  to  lower  the  temperature  below  that  of  the 
mean  of  the  country.  So,  in  like  manner,  any  position  in  a  long,  narrow 
valley,  or  on  the  side  of  a  large,  isolated  hill,  or  in  a  pass  betwixt  two 
mountains  separating  plains,  is  more  subject  to  the  injurious  effects  of  wind 
than  the  mean  of  the  country,  as  the  wind  acquires  an  accelerated  motion 
in  such  localities.  An  elevated  table-land  is  subject  to  a  lower  tempera*- 
ture  and  higher  winds  than  a  plain  of  the  same  extent  on  a  low^er  level ; 
hence  most  situations  among  hills  are  colder  and  more  windy  than  on 

fdainis.  On  the  other  hand,  the  being  on  the  windw^ard  side  of  a  hill  or 
arge  wood,  or  on  flat  ground  backed  with  hills  and  woods  to  the  N.  and 
E.,  or  being  in  the  midst  of  a  cultivated  country,  all  insure  a  higher  tem- 
perature and  less  injurious  winds  than  the  mean  of  the  country.  An  ex- 
tensive plain  or  valley,  through  which  no  large  river  passes,  or  in  which 
no  large  lake  or  wood  exists,  is  subject  to  very  little  violent  wind.  In  tho 
former  exposed  situations,  the  snow  lies  long,  and  the  winds  are  cutting 
keen ;  while  in  the  more  sheltered  positions  the  snow  soon  disappears,  and 
the  wind  is  less  violent  and  keen.  All  these  differences  in  circumstances 
have  a  sensible  eflect  on  the  local  climate  of  every  country,  and  in  a  small 
one  like  Great  Britain,  varied  as  it  is  in  its  physical  geography,  and  sur- 
rounded on  all  sides  by  water,  they  have  the  effect  of  dividing  the  country 
into  as  many  climates  as  there  are  varieties  of  surface  and  differences  of 
position  in  regard  to  the  sea.  These  local  influences,  in  most  seasons, 
nave  a  gi*eater  effect  on  the  time  of  gi*owth,  quantity  and  quality  of  the 
produce  of  the  earth,  than  the  general  climate  of  the  countiy  ;  although, 
no  doubt,  the  latter  exercises  such  a  predominating  influence  in  some  sea- 
sons, by  excessive  heat  or  rain,  as  to  overcome  all  local  influences,  and 
stamp  an  universality  of  character  over  the  season.  "  According  to  Cot- 
te's  aphorisms,  local  heat  becomes  greater  on  plains  than  on  hills ;  it  is 
never  so  low  near  the  sea  as  in  inland  paits  ;  the  wind  has  no  effect  on  it; 
its  maximum  and  minimum  are  about  G  weeks  af^er  the  solstices ,  it  varies 
more  in  summer  than  in  winter ;  it  is  least  a  little  before  sunrise  ;  its  max- 
ima in  the  sun  and  shade  are  seldom  on  the  same  day ;  and  it  decreases 
more  rapidly  in  autumn  than  it  increases  in  summer."t 

(373.)  Besides  all  these  causes,  there  is  another  phenomenon  which  has 
a  material  effect  on  local  climate,  and  that  is,  the  darting  of  cold  pulsations 
downward  from  the  upper  regions  of  the  atmosphere,  and  of  wai*m  pulsa- 
tions upward  from  the  earth.     This  is  a  different  phenomenon  fi*om  ra- 

*  af«die*s  Worid.  t  Poteliftmptoii*f  Galtory  of  Natora  asd  Ait,  rxA,  iv 
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dtant  heat.     These  pulsations  of  temperature  are  detected  by  a  new  instru- 
ment  called  the  athrioscope  ;  and  although  the  experiments  with  it  have  aa 
yet  not  been  sufficiently  numerous  to  insure  implicit  confidence  in  its 
results,  yet  the  experience  of  all  who  have  paid  attention  to  the  varieties 
of  circumstances  which  affect  climate,  can  tell  them  that  mafiy  causes  are 
evidently  at  work  in  the  atmosphere,  to  produce  effects  which  have  not 
yet  been  recognized  by  the  instruments  in  common  use.  "  The  a^thrioscope 
opens  new  scenes  to  our  view.     It  extends  its  sensations  through  indefinite 
space,  and  I'eveals  the  condition  of  the  remotest  atmosphere.     Constinicted 
with  still  greater  delicacy,  it  may  perhaps  scent  the  distant  winds,  and 
detect  the  actual  tempei-ature  of  any  quaiter  of  the  heavens.     The  impres- 
sions of  cold  which  arrive  from  the  north  will  probably  be  found  stronger 
than  those  I'eceived  ti*om  the  south.    But  the  facts  discovered  by  the  sethrio- 
scope  are  nowise  at  variance  with  the  theory  already  advanced  on  the 
gradation  of  heat  from  the  equator  to  the  pole,  and  from  the  level  of  the 
sea  to  the  highest  atmosphere.     The  internal  motion  of  the  air,  by  the 
agency  of  opposite  cun'onts,  still  tempera  the  disparity  of  the  solar  impres- 
sions ;  but  this  effect  is  likewise  accelerated  by  the  vibi*ations  excited  n*om 
the  unequal  distribution  of  heat,  and  darted  through  the  atmospheric  me- 
dium with  the  celerity  of  sound.     Any  surface  which  sends  a  hot  pulse  in 
one  direction,  must  evidently  propel  a  cold  pulse  of  the  same  intensity  in 
an  opposite  direction.     The  existence  of  such  pulsations,  therefore,  is  in 
perfect  unison  with  the  balanced  system  of  aerial  cuirents.     The  most  re- 
condite principles  of  harmony  are  thus  disclosed  in  the  constitution  of  this 
nether  world.     In  clear  weather,  the  cold  pulses  then  showei^d  entire  fi'om 
the  heavens  will,  even  during  the  progress  of  the  day,  prevail  over  the  in- 
flaence  of  the  reflex  light,  received  on  the  ground,  in  places  which  are 
screened  from  the  dii-ect  action  of  the  sun.     Hence  at  all  times  the  cool 
DOSS  of  a  northern  exposure.     Hence,  likewise,  the  freshness  which  tem- 
pers the  night  in  the  sultriest  climates,  under  the  expanse  of  an  almost 
azure  sky.     The  coldness  of  particular  situations  has  very  generally  been 
attributed  to  the  influence  of  piercing  winds  which  blow  over  elevated 
tracts  of  land.     This  explication,  however,  is  not  well  founded.     It  is  the 
altitude  of  the  place  itself  above  the  level  of  the  sea,  and  not  that  of  the 
general  surface  of  the  country,  which  will  mould  its  temperature.     A  cold 
wind,  as  it  descends  from  the  high  grounds  into  the  valleys,  has  its  capacity 
for  heat  diminished,  and  consequently  becomes  apparently  warmer.     The 
prevalence  of  northerly  above  southerly  winds  may,  however,  have  some 
slight  influence  in  depressing  the  temperature  of  any  climate.     In  our 
northern  latitudes,  a  canopy  of  clouds  generally  screens  the  gi'ound  from 
the  impressions  of  cold.     But  within  the  Arctic  Circle,  the  sui-face  of  the 
earth  is  more  effectually  protected  by  the  perpetual  fogs  which  deform 
those  di-eary  regions,- and  yet  admit  the  lignt  of  day,  while  they  absorb 
the  frigorific   pulses  vibrated  from  the  higher  atmosphera.     Even  the 
ancients  had  I'emarked  that  our  clear  nights  are  genei-ally  likewise  cold. 
Daring  the  absence  of  the  sun,  the  celestial  impressions  continue  to  accu- 
malate ;  and  the  ground  becomes  chilled  to  the  utmost  in  the  moiTiing,  at 
the  very  moment  when  that  luminary  again  resumes  its  poweiful  sway. 
Bat  neither  cold  nor  heat  has  the  same  effect  on  a  gi*een  sward  as  on  a 
plowed  field,  the  action  being  nearly  dissipated  before  it  reaches  the  ground 
among  the  multiplied  surfaces  of  the  blades  of  grass.     The  lowest  sti*atum 
of  air,  being  chilled  by  contact  with  the  exposed  surface,  deposits  its 
moisture,  which  is  either  absorbed  into  the  earth,  or  attracted  to  the  pro- 
jected fibres  of  the  plants,  on  which  it  settles  in  the  form  of  dew  or  hoar- 
ffosL    Hence  the  utility,  in  this  country,  of  spreading  awnings  at  night, 
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to  screen  the  tender  blosBoms  and  tlie  delicate  fiiiits  from  the  infiiieuce  of 
a  gelid  bky;  and  hence,  likewise,  tlie  advantage  of  covering  walled  trooA 
with  netting,  of  which  the  meshes  not  (»hly  detain  the  frigiiritic  pulses,  hut 
intercept  the  minute  icicles,  that,  in  their  formation,  ruli  the  air  of  its  cold. 
It  has  often  been  observed  as  an  incontrovoitible  fact,  that  the  cleanng  of 
the  ground  and  the  extension  of  Agriculture  have  a  raaieiial  tendency  to 
ameliorate  the  character  (»f  any  climate.  But  whether  the  sun\s  rays  be 
spent  on  the  foliage  of  the  trees,  en*  admitted  tf>  the  surface  of  the  t^ailh, 
their  accumulated  effects,  in  the  course  <if  a  year,  on  the  incumltent  at 
mosphere,  must  continue  still  the  same.  The  direct  action  «if  the  light 
would  no  doubt  more  powerfully  warm  the  gr<»und  during  the  day,  if  this 
superior  efficacy  were  n(»t  likewise  nearly  counterbalanced  by  expoKui*e  to 
the  closer  sweep  of  the  winds,  and  the  influence  of  night  nuist  again  1*0- 
establish  the  general  equilibrium  of  temperature.  The  drainage  i>f  tho 
surface  will  evidently  improve  \lw  salubrity  of  any  climate,  by  removing 
the  stagnant  and  putrefying  water ;  but  it  can  have  tif»  eflfect  whal<»ver  in  ren- 
deiing  the  air  milder,  since  the  ground  will  be  left  still  ^ufTicienliy  moist  fiir 
maintaining  a  continual  evaporation,  to  the  consequent  dissipati<»n  of  heat.*'* 

(374.)  The  particulars  of  the  geographical  diatrihulion  of  plants  and 
anhnah  tend  to  show  the  action  of  general  climate  on  the  vegetable  and 
animal  functions  ;  the  effects  of  latitude  and  of  elcvati(m  above  the  eaith*8 
surface  being  similar  upon  both,  although  most  sensibly  felt  in  the  vegeta- 
ble economy.  M.  Humboldt,  the  celebrated  pbilosojihical  traveler,  paid 
great  attetition  to  this  subject,  and,  from  his  own  researches,  constructed 
tabular  views  of  the  range  of  animal  and  vegetable  being  in  lM>th  condi- 
tions  of  the  globe ;  but  as  his  obsei^ations  am  more  paiticularly  applica- 
ble to  America,  it  is  not  necessary  to  repeat  them  here,  interesting  as  they 
really  are."t  { 

(375.)  It  has  been  said  ali"eady,  that  "  the  effect  of  elevaticm  is  eqniva 
,lout  to  latitude;  but  it  must  be  recollected  that  plants  will  mit  thrivo 
equally  in  places  with  the  same  mean  temperature.  Sr»mo  re(}uire  a  strong 
ephemeral  heat.  Hence,  in  judging  of  the  aptilude  i>f  any  place  for  rear- 
ing paiticulai*  plants,  we  must  compare  the  mean  temperature  of  the  sum- 
mer, as  well  as  of  the  whole  year,  before  we  decide.  Thus,  we  are  enabled 
to  explain  why  the  pistacio  nut  lipens  in  Pekin,  but  will  not  ripen  in 
France,  where  the  isothermal  line  for  the  whole  year  is  the  same.  But 
though  the  Chinese  winter  be  more  seveiX3  than  that  of  France,  the  sum- 
mer heat  is  far  gieater.  Innumerjible  other  instances  might  be  adduced 
of  the  same  fact.  The  moisture  of  a  climate  ha-s  much  influence  upon  its 
vegetation.  Water  is  the  vehicle  of  the  food  f»f  ))lants,  and  perhaps  yields 
a  great  proportion  of  it:  so,  if  moisture  be  deficient,  plants  die;  but  they 
require  water  in  very  diflTerent  proportions.  Tlni.se  with  broad,  smooth, 
soft  leaves,  tliat  grow  rapidly  and  have  many  conical  pfjres.  require  much 
water  to  maintain  their  vitality;  on  the  (»ther  hand,  plants  with  few  cor- 
tical pcn-es,  with  oily  or  resinous  juices  and  small  roots,  will  generally 
thrive   best  in  dry  situation.^.     Exposure  to  light  is  necessary  for  nwvt 

Clantfl.     The  green  coh)r  of  plants  is  only  forme<l  in  light,  as  is  shown  by 
lanching;  ami  light  ayipears  to  be  the  cause  of  certain  movements  which 
are  ramarked  in  the  flowers  of  most  plants,  and  in  other  paits  of  sc»me 

[I  Doctor  Forry  has  fdtown  thai  Huraholdi's  observations  on  iho  physical  Histrihation  ofplania 
**  convey  very  crroncons  impressions,  frura  the  circumstance,  mostly,  timt  his  limits  of  tlie  Old 
World  arc  cotifmed  to  Western  Rumpc.  and  of  il)o  New  World  to  Eastern  America."  9ce 
Forry  op  the  Climate  of  the  United  Slates,  page  76.  l£d.  Farm.  Lib, 

•  KncvclopiMflm  RHrnnnirs.  7ih  edition,  sri.  ClhnaU. 
I  fioe  Kdinburgh  i'hiJusoiihifiid  Juamal,  vols.  iU.  iv.  aadv. 
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delicately  organised  individuals,  which  open  and  cloee  their  leaves  accord- 
ing to  the  degi-ee  of  light.  This  last  property  is  chiefly  scren  in  tropical 
plants.  Light  appears  to  he  necessary  to  the  decompoztition  of  carhonie 
acid,  and  the  fixation  of  carbon  in  their  tissues  ;  and  it  is  indispensable  to 
the  right  performance  of  the  function  of  reproduction.  The  influence  of 
soil  on  vegetables  is  seen  in  the  preference  which  many  plants  have  for  a 
calcareous  soil ;  some  affect  silicious  sands,  others  clay  retentive  of  water; 
some  plants  thrive  best  in  the  clef\s  of  slaty  rocks;  some  delight  to  dwell 
amid  granitic  rocks ;  and  others  on  a  saltfei*ous  soil.  Earthy  matterh  en- 
ter largely  into  the  composition  of  some  vegetables  ;  and  in  the  epidermis 
of  the  graroinefe,  silica  is  invariably  found.  The  presoncc  of  animal  mat- 
ters in  soils  is  necessary  to  many  plants,  and  is  generally  nutritive  to  all. 
Inm  and  copper  are  found  in  small  quantities  in  some  plants.  The  ata 
tiaiu  of  particular  plants  have  oflen  been  detei-raincd  hy  these  peculianties 
of  soil ;  and  when  a  soil  and  climate  are  equally  suitable  for  many  social 
pianUf  we  find  them  growing  together,  until  the  strongest  obtains  the  mas- 
iciy,  and  chokes  the  othere.  The  common  heath  appears  to  have  usurped, 
in  Europe,  a  space  once  occupied  by  other  genera,  if  we  may  judge  from 
what  generally  happens  on  exterminating  heath  ;  for  then  other  plants 
very  speedily  make  their  appearance,  the  seeds  of  which  seem  to  have  long 
preserved  their  vitality  in  the  earth,  and  only  to  have  wanted  room  to 
spring  into  visible  existence.  A  continuation  of  these  causes  no  doubt 
influences  the  disti-ibulion  of  particular  species."  .  .  .  .  "  On  compaiing 
the  two  C.'^ntinents,  we  find  in  general,  in  die  New  World  tinder  the  equa- 
torial zone,  fewer  Cyperaceae  and  Rubiaccpc,  but  more  Compositap  ;  under 
the  temperate  ziine,  tewor  Labiatfc  and  CrucifeRe,  and  more  CompositaR, 
Ericeae,  and  Amentacea*,  than  in  the  con'csponding  zones  of  the  Old 
World.  The  families  that  increase  from  the  rquator  to  the  pole,  accord- 
ing to  the  method  of  fractional  indications,  are  Glumcacca?,  Eiiccae,  and 
Amentacesp.  The  families  which  decrease  fi*om  the  pole  to  the  equator, 
are  Leguminosae,  Rubiaceac,  Euphorbiacegc,  and  Malvaccap.  The  families 
that  appear  to  attain  their  maximum  in  the  temperate  zone  are  Compositae, 
Labiata?,  Umbelli ferae,  and  Crucifene.'** 

(376.)  In  regard  to  the  geographical  distribution  of  animals,  the  slight- 
est acquaintance  with  zoology  is  sufficient  to  show  that  animals  do  not  in- 
discriminately spread  themselves  over  every  part  of  the  haViitable  globe. 
**But  the  natural  limitation  of  species  has  been,  in  some  measure,  affected 
by  human  agency.  The  domesticated  animals  have  been,  by  man,  im- 
ported from  different  parts  of  Asia  into  Europe,  and  finally  into  America. 
At  the  discovery  of  that  continent,  it  was  without  the  horse,  the  cow,  the 
sheep,  the  hog,  the  dog,  and  our  common  poulti-y,  all  which  are  spread 
over  it  in  innumerable  herds,  and  in  some  places  have  relapsed  into  the 
wild  state,  in  countries  well  suited  for  their  subsistence.t  The  same  use- 
It  The  fimt  neat  caulc,  a  bull  an<1  tlircc  heifers,  were  imported  into  New  Ens;Iand  by  Edward 
WtDflboro.  one  of  ihe  foandcni  and  then  Governor  i-f  the  Plymoath  Colony.  Thoy  were  brought 
orer  h  the  ehlp  Charity,  in  Mnrrh.  1624.  For  tlie  ftnrt  four  ycar«  Ihc  ■ettl^'ra  of  the  old  Colony 
Irred  ui'ithoat  milk.  The  first  notice  of  horcteii  it  SO  yeani  aAerward,  in  1644.  Bcfon;  the  intro- 
duction of  hanen  it  was,  we  are  told,  no  unrommon  thing  for  people  to  ri<ie  on  bnfh.  ^or  thit 
we  have  Ihe  aothority  of  a  forthcoming  work  on  the  Lives  of  the  Governors,  by  Jacob  B.  Moork, 
ft  victim  of  political  proscription,  removed  fbr  opinion's  sake  from*  a  sabordinaie  post  in  a  Depart 
■cat.  thongh  posnosoing  qaatities  to  administer  it  far  superior  to  its  head  and  to  most  of  its  mem- 
bers. With  bis  virtnes  and  talents,  in  the  army  he  would,  at  his  age.  be  enjoying  a  hi«h  po^ 
ri&m  and  the  certainty  of  yet  higher  promotmn  and  higher  pay  for  life.  As  this  Work  carefnDf 
Mchewa  party  polities,  we  do  not  name  any  party  tbna  prostiioting  tlie  powers  of  the  Uovem* 

*  Ebrydopadia  Britaanlci^  TOi  edition,  ait.  PAysJc«/ Osf^nyfa. 
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f\il  animals  have  been,  by  Europeans,  within  the  last  half  century,  carried 
to  the  larger  islands  of  the  Pacific,  where  they  were  previously  unknown. 
How  many  insects  may  have  been  propagated  by  the  cargoes  of  our  shipM 
in  distant  lands,  it  is  easier  to  conjectura  than  to  estimate ;  how  many  have 
been  imported  with  the  cerealea  and  other  gramineae  of  Europe  into 
newly  discovered  regions,  it  is  impossible  to  say.  Human  agency  has 
sometimes  been  the  means  of  propagating  in  Europe  disgusting  or  destruc- 
tive  species  fi'om  foreign  regions.  Thus,  the  commerce  of  the  Dutch 
wafted  the  Teredo  navalis  to  the  dyke-defended  coasts  of  Holland,  to  the 
imminent  hazard  of  that  country ;  the  brown  rat  and  the  blatfa,  which  now 
infest  this  country,  are  believed  to  be  irapoitations  from  the  East  Indies ; 
and  the  white  bug,  that  now  lays  waste  our  orchards,  is  stated  to  have 
reached  us  with  American  fruit-trees."* 

(377.)  The  definitions  of  the  limits  of  the  zoological  divisions  on  the 
globe  has  firat  been  attempted  by  Mr.  Swainson,  an  eminent  English  nat- 
uralist. *'  He  contends  that  hircLs  of  any  di?»tri(!t  afford  a  fairer  criterion 
of  the  limits  of  a  geographical  distribution  than  any  other  class  of  animals. 
Quadrupeds  he  believes  to  be  too  much  under  the  dominion  of  man,  and 
liable  to  have  their  geographic  limits  disturbed  by  human  interference ; 
and  the  other  classes  of  animals  are  either  too  numerous  or  too  few,  to  af- 
ford the  means  of  determining  the  limits  of  such  divisions ;  while  birds, 
though  seemingly  fitted  by  nature  to  become  wandercra,  are  surprisingly 
steady  in  their  localities,  and  even  in  the  limits  of  their  annual  migrations. 
These  migrations  are  evidently  caused  by  scarcity  of  food.  Thus,  our 
swallows  leave  us  when  their  insect-food  begins  to  fail,  and  they  naturally 
pursue  that  route  which  is  shortest,  and  affords  subsistence  by  the  way. 
The  distance  from  the  shores  of  the  Baltic  to  Northern  Africa  is  not  half 
so  great  as  between  England  and  America  ;  and  during  the  migration  over 
land,  the  winged  travelers  find  food  and  resting-places  as  they  proceed  to 
more  genial  climates."t  f 

(378.)  Before  concluding  the  subject  of  climate,  I  may  advert  to  the 
veiy  generally  received  opinion  among  farmers  and  others  who  are  much 
exposed  in  the  air,  that  the  weather  of  Great  Biituiti  has  changed  materi- 
ally within  the  memoiy  of  the  present  generation.  I  am  decidedly  of  this 
opinion ;  and  I  observe  that  Mr.  Knight,  the  late  eminent  botanical  physi- 
oloj^st,  expressed  himself  on  this  subject  in  these  words  :  "  My  own  habits 
and  pursuits,  from  a  very  early  period  of  my  life  to  the  present  time  (1829), 
have  led  me  to  expose  myself  much  to  the  weather  in  all  seasons  of  the 
year,  and  under  all  circumstances  ;  and  no  doubt  whatever  remains  on  my 
mind,  but  that  our  winters  are  generally  a  good  deal  less  severe  than  for- 
merly, our  springs  more  cold  and  ungenial,  our  summers,  particularly  the 

ment,  meaning  only  to  refpr  to  and  to  denoance  the  anti>repabHcan  policy  which  OTery^'ben 
give«  the  most  invidious  preference  to  the  military  over  civil  virtues;  and  so  will  it  ever  be  until 
the  sons  of  the  cultivators  of  the  soil  are  differently  educated  from  what  they  have  been. 

Ed,  Farm.  Lib,] 
[t  A  work  of  great  and  carious  research  has  been  pablished  lately  in  France,  by  Marcel  I>e 
Serrcs,  with  accompanying  maps,  on  the  causes  of  the  migrations  of  divers  animals  and  particnlarly 
of  birds  and  Jishes.    We  hunent  the  want  of  time  to  translate,  and  of  room  to  append  some  ex- 
tracts.   It  is  another  of  that  catalogue  of  books  which  should  go  to  make  up  the  library  of  tho 
countiy  gentleman — ^by  which  we  mean,  once  for  all,  not  the  man  of  fine  apparel  or  of  ample  for- 
tone,  for  these  may  belong  to  the  fool,  the  upstart,  or  tho  demagogue.    We  mean  the  man  of  kind 
and  gentle  nature,  who  would  not  wantonly  give  pain  to  a  fly,  and  who  is  eaffer  to  acquire  ait<i 
wiling  to  impart  informalion;  men  whose  graoefnlness  is  in  the  heart  and  feeling,  rather  thmxk 
in  exterior  pomp  or  ostentations  display  of  wealth,    Sevcrol  such  "  country  gentlemen/*  in  onr  < 
Umation,  have  we  lately  seen  and  *  eaten  salt ''  with,  in  their  tcorking  clothes,  Ed,  Farm,  JLi^J 

*  Encyrlopndia  Britannlcs,  7Ui  edition,  art.  Pkgsiedl  G^graphf.  *  Ibid. 
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latter  part  of  them — as  warm  at  least  as  they  formerly  wei'e,  and  our 
autumiiB  considerably  waimer."  He  adds»  that  "  I  think  that  1  can  point 
out  some  physical  causes,  and  adduce  rather  strong  facts  in  support  of 
these  opinions." 

(379,)  Of  the  physical  causes  of  these  changes,  Mr.  Knight  conceives 
that  the  clearing  of  the  country  of  trees  and  brushwood,  the  extension  of 
arable  cultui*e,  and  the  ready  means  afforded  by  draining  to  cany  off 
quickly  and  effectually  the  rain  as  it  falls,  have  rendered  the  soil  dner  in 
May  "  than  it  could  have  been,  previously  to  its  having  been  inclosed  and 
drained  and  cultivated ;  and  it  must  consequently  absorb  and  retain  much 
more  of  the  warm  summer  rain  (for  but  little  usually  flows  off)  than  it  did 
in  an  uncultivated  state ;  and  as  water,  in  cooling,  is  known  to  give  out 
much  heat  to  surrounding  bodies,  much  waiTnth  must  be  communicated  to 
the  ground,  and  this  cannot  fail  to  affect  the  temperature  of  the  following 
autumn.  The  warm  autumnal  rains,  in  conjunction  with  those  of  summer, 
must  necessaiily  operate  powerfully  upon  the  temperature  of  the  succeed- 
ing winter."  Hence,  a  wet  summer  and  autumn  arc  succeeded  by  a  mild 
winter ;  and  when  N.  E.  winds  prevail  after  these  wet  seasons,  the  winter 
is  always  cloudy  and  cold,  but  without  severe  frosts ;  probably,  in  part, 
owing  to  the  ground  upon  the  opposite  shores  of  the  Continent  and  of  this 
country  being  in  a  similar  state.  The  fact  adduced  by  Mr.  Knight  in  sup- 
port of  this  opinion  is  that  of  the  common  laurel  withstanding  the  winter, 
notwithstanding  its  being  placed  in  a  high  and  exposed  situation,  and  its 
wood  not  being  ripened  in  November. 

(380.)  "  Supposing  the  ground,"  continues  Mr.  Knight,  "  to  contain  less 
water  in  the  commencement  of  winter,  on  account  of  the  operations  of  tho 
drains  above  mentioned,  as  it  almost  always  will  and  generally  must  do, 
more  of  the  water  afforded  by  the  dissolving  snows  and  the  cold  rains  of 
winter  will  be  necessarily  absorbed  by  it ;  and  in  the  end  of  Februaiy, 
however  dry  the  ground  may  have  been  at  the  winter  solstice,  it  will  al- 
most always  be  found  saturated  with  water  derived  from  those  unfavorable 
circumstances ;  and  as  the  influence  of  the  sun  is  as  powerful  ou  the  last 
day  of  February  as  on  the  15th  day  of  October,  and  as  it  is  almost  wholly 
the  high  temperature  of  the  ground  in  the  latter  period  which  occasions 
the  different  temperature  of  the  air  in  those  opposite  seasons,  I  think  it 
can  scarcely  be  doubted,  that  if  the  soil  have  been  rendered  more  cold  by 
having  absorbed  a  larger  portion  of  water  at  very  near  the  freezing  tem- 
peratui*e,  the  weather  of  the  spring  must  be,  to  some  extent,  injuriously 
affected."  Hence,  the  springs  are  now  moi'e  injurious  to  blossoms  and 
fruits  than  they  were  thirty  years  ago.  Hence,  also,  the  farmers  of  Here- 
fordshire cannot  now  depend  on  a  crop  of  acorns  from  their  extensive 
groves  of  oaks.*  * 

[t  On  this  question  of  tho  stahility  of  climates  in  Europe  and  Arocricat  and  tho  infloenco  of 
col^'^ation  on  temperatara.  the  reader  should  not  rest  satisfied  antil  he  turns  to  the  array  of  hts- 
'*  cal  facts  and  thermometrical  data  adduced  by  Doctor  Forry  in  refutation  of  the  theories  niaiD- 
$'  led  by  the  philosophers  of  the  Old  and  of  the  New  World — among  the  latter  Jefferson  and 
Ilnsh.  the  latter  of  whom  says :  "  From  the  accounts  which  have  been  handed  down  to  us  by  ou> 
•ncettUfn,  there  is  reason  to  believe  that  the  climate  of  Pennsylvania  has  undergone  a  materia 
change.  The  springs  are  much  colder,  and  the  aatnmns  more  temperate,  insomuch  that  cattle 
are  not  housed  so  soon  by  one  month  as  they  formerly  were.  Rivers  freeze  later  and  do  not  re- 
main so  lonff  covered  with  ice."  Doctor  F.  gives  tables  of  thermometrical  observations  made  at 
Philadelphia  three  yean  successively,  at  intervals  of  25  years,  from  1793  to  1834,  and  doriog 
thirty-three  years  at  Salem,  Mass.,  to  show  a  remarkable  uniformity  of  mean  temperature,  Th« 
feUowioff  table,  by  Forry,  exhibiu  the  duration  of  winter  at  the  City  of  New* York  i 

«  Knisht's  BorticnHnnd  Papen. 
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20.  OBSERVINQ  AND  RECORDING  FACTS. 


*  Pacta  aro  to  the  mind  tbe  fame  tbing  as  food  to  the  body.  On  the  due  dieefciofs 
of  fncu  d«-peud  the  sirengih  and  wisduin  uf  the  one,  Ja*t  as  rigor  nnd  btMlih  depeBd 
Ml  tbe  uthir.  The  wif>e«i  in  cmincil.  the  abloet  in  dvlmtc*.  and  the  nio«t  a|craeHl>te 
ctnnpanion  in  tbe  ccuntuerce  of  humHU  lif«.  U  that  m«o  who  hat  nfaixniluted  to  hia 
ouderaianding  iho  gruaiei»t  number  of  facta  "  Busks. 

(381.)  These  words  of  **  the  greatest  philosophical  statesman  of  our 
country,"  as  Sir  James  Mackintosh  dcsit^nated  Burke,  convey  to  the  mind 
but  an  amplification  of  a  sentiment  of  J3ac«)n,  which  says  that  "  the  man 
who  writes,  speaks,  or  meditates,  without  being  well  stocked  with^ac^*  as 
landmarks  toiiis  undei'standing,  is  like  a  miriner  who  sails  along  atreach* 
erous  coast  without  a  pih>t,  or  one  who  adventun^s  on  the  wide  ocean 
without  either  a  rudder  or  a  compass."  The  expi-e.^sion  of  the  same  sen- 
timent by  two  very  eminent  men,  at  periods  so  far  asunder  and  in  so  very 
different  conditions  of  the  country,  should  convince  you  of  the  universal 
application  of  its  truth,  and  induce  you  to  adopt  it  us  a  maxim.  You  can 
easily  do  so,  as  thei^  is  no  class  of  people  more  favorably  situated  for  tho 
obseiTation  of  interesting  facts  than  agricultural  pupils.  Creation,  both 
animate  and  inanimate,  lies  bef(n*o  you  ;  you  must  be  almost  always  out 
of  dcK>r8,  when  carrying  on  your  operations ;  and  the  operations  them- 
selves are  substantial  matters  of  fact,  constantly  subject  to  modification  by 
tlio  state  of  laud  and  the  atmosphere.     It  is  useful  to  ol>servo  facts  and  to 


First  ire  formed.    Flnt  anow  fclL     Laat  ire  formed. 


1831 Oct  SO 

1832 Nov.   3 

1833 Oct  31 

1834 Oct.  30 

1835 Nov.  13 

lH3fi Oct.  28 

1837 ! Oct.  14 

1838 Oct  31 

183!l Nov.  20 

1840 Oct  26 


Nov.   3 

April  10 

Dec.  19 

April  10 

D<*c.l5 

Mar.  29 

Nov.  15 

May  15 

Nov.  27 

A  prills 

Nov.  24 

April  13 

N«»v.l4 

May     1 

Oct  31 

A  prill? 

Nov.  10 

Mur  31 

Nov.  18 

Mar.  26 

I..a9t  mow  ^eXL 
April  30 
Mar.  17 
Mar.  1 
April  95 
April  16 
April  13 
April  4 
April  24 
April  17 
AprU    1 


,  Tho  atate  of  the  weatlier  aa  indicated  by  the  coarae  of  the  wind^,  and  the  proportioa  of  fair  and 
cloudy  daya,  baaed  apon  three  ycaris'  obwrvutionn.  are  shown  in  the  following  table : 


Places  of 
Obnervaiion. 


Winds. 


Ft.  Marion 
Ft.  Kino... 
Ft.  Bkuokb 
Kky  Wkst 


\  \v 


N  K 


»lnj>    dnyn 

T-m  9  OH 
l-fi2  2-79'  3-46 
1-53  3- 72|  .5 -.58 
3  •2013  13' 10 -.'^0 


K 


tlHy!» 

3r)4 

2-89 
r)-37 


S   K 


dilV8 


10-83 
4-37 
4-44 


.S 


illJV- 


111 
5-63 
2-7ri 
0-r>4 


s  \v 


W 


2^  ^33 
5-96i308 
G-421317 


S  K 

s  w 

l-67l0.3*»i  N  R 


e 

Cm 


Weatiicb. 


f»4ir 


diiVH 


19  02 


cidv 


Hmvj 


.5  19 


2.'>-7rv2-88 
20-33  4-47 
91-r»4!3  08 


ritin 
dav.« 


» 


S 


•  riir 


6-2-J 
1-89 
5-64 
ft -95?  I  Fair 


Wo  moat  diamiaa  the  anbjcct,  for  the  waat  of  rooii),  with  the  following  aammary  oboervaiion 
of  •  writer  who,  had  ho  lived,  hod  given  ecmest  of  hia  capacity  to  make  sach  coutribatioDa  lo 
the  fltock  of  acicnco  aa  would  have  done  yet  more  honor  to  himacif  and  hia  country : 

*  No  acrvrate  thermometriral  obaervationa  yet  made  In  an3j  part  of  the  world,  warrant  the  con- 
elusion  that  the  temporalure  of  a  locality  undcr^^oea  chaiiorcs  in  any  ratio  of  pmsrression ;  but  con- 
▼ormtly,  as  all  fat;tj«  tend  to  establish  tho  position  llint  climates  am  stable,  wo  are  led  lo  believo 
that  tiic  chnnffcs  or  pertnrbations  of  temjieralnre  to  which  a  locality  is  anhjort,  are  produced  hj 
»wnM»  mpiilar  oscillations,  the  periods  of  whirJi  are  to  na  unknown.  That  climates  arc  sunoopti- 
ble  of  melioratioQ  by  tlie  extensive  chnnflrcs  prodncod  on  tlie  sarfuoc  of  the  earth  by  tho  labon*  of 
man.  baa  l«en  pointed  out  dn-a'ly ;  bui  ihcsc  efftrcls  are  cxtrenw'ly  sub<»rdinnte.  compared  with 
the  inodificatiou  hidncod  by  the  s'«rikint?  features  of  physical  peoinaphy — ^ihc  ocean,  lakoa.  nwina 
laina.  Uki  nppodiio  coaata  of  continental  and  iL  f'  Avrolongatioaaod  eulargamoat  toward  tlaopoioa^ 
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finniUarize  yourself  ^th  them,  as,  when  accumulated,  they  form  the  storet 
from  which  experience  draws  its  deductions.  Never  suppose  any  fact  to« 
trivial  to  arrest  attention,  as  what  may  at  first  seem  tiivial,  becomes,  im 
many  instances,  far  from  being  so ;  it  being  only  by  the  comparison  of  one 
circumstance  with  another,  that  their  relative  value  can  be  ascertained; 
and  familiar  knowledge  alone  can  enable  you  to  discriminate  betweem 
those  which  influence  others  and  those  which  stand  in  a  state  of  isolation. 
In  this  point  of  view,  observation  is  always  valuable ;  because  at  first  the 
pupil  must  necessarily  look  upon  aU  facts  alike,  whatever  may  ultimately 
be  found  to  be  their  intrinsic  or  comparative  importance.  The  unfolding* 
of  experience  alone  can  show  to  him  which  classes  are  to  be  regarded  bj 
them^lves,  and  which  are  not  only  connected  with,  but  form  the  character 
of  others.  Remember,  also,  that  to  observe  fiicts  correctly  is  not  so  easy 
a  matter  as  may  be  at  first  supposed ;  there  is  a  proper  time  for  the  com- 
mencement of  the  investigation  of  their  history,  which,  if  not  hit  upon,  all 
the  deductions  will  be  erroneous ;  and  this  is  especially  the  case  when  you 
are  performing  experiments  instituted  for  the  purpose  of  corroborating 
opimona  already  adopted ;  for,  in  this  way,  many  an  acute  experimentalist 
has  been  proselytized  into  an  erroneous  system  of  belief.  But  as  pupiU 
you  should'  have  no  preconceived  notions  to  gratify,  no  leanings  to  any 
species  of  prejudice.  Look  upon  facts  as  they  occur,  and  calmly,  cau- 
tiously, ana  dispassionately  contrast  and  compare  them.  It  is  only  thus 
that  you  will  be  able  to  discriminate  causes  trom  consequences,  to  know 
the  relative  importance  of  one  fact  to  another,  and  to  make  the  results  of 
actual  observation  in  the  field  subservient  to  your  acquiring  a  practical 
knowledge  of  Agriculture. 

(382.)  The  facts  to  which  you  should,  in  the  first  instance,  direct  youi 
attention,  are  the  effects  of  the  weather  at  the  time,  not  only  on  the  opera- 
tions  of  the  fields  and  on  their  productions,  but  also  on  the  condition  of 
the  live-stock.  You  should  notice  any  remarkable  occurrence  of  heat  or 
cold,  rain  or  drouth,  unpleasant  or  agreeable  feeling  in  the  air ;  the  effects 
following  any  peculiar  state  of  the  clouds,  or  other  meteors  in  the  air,  as 
storms,  aurora  borealis,  halos,  and  the  like ;  the  particular  operation  of 
rain  in  retarding  or  materially  altering  the  labors  of  the  field,  and  the 
length  of  time  and  quantity  of  rain  that  it  has  taken  to  produce  such  aa 
effect ;  as  well  as  the  effects  on  the  health  or  growth  ot  plants,  and  the 
comfort  and  condition  of  animals.  The  effects  of  cold,  or  snow,  or  drouth, 
upon  the  same  subjects,  deserve  equal  attention. 

(383.)  You  should  particularly  ol>8crve  the  time  at  which  each  kind  of 
crop  is  committed  to  the  ground ;  how  long  it  is  till  it  afterward  appears 
above  it ;  when  it  comes  into  ear ;  and  the  period  of  harvest.     Try  also  X% 
ascertain  the  quantity  of  every  kind  of  crop  on  the  ground  before  it  is  cut 
down,  and  observe  whether  the  event  corroborates  your  judgment.    In  the 
same  way,  try  to  estimate  the  weight  of  cattle  by  the  eye  at  different  po 
nods  of  their  progress  toward  maturity  of  condition,  and  check  your  tnak 
by  measurements.     The  very  handling  of  beasts  for  the  purpose  of  meas 
uring  them  will  convey  to  you  much  information  regarding  their  progress 
ive  state  of  improvement.    When  sheep  are  slaughtered,  attend  to  ihm 
weight  of  the  carcass,  and  endeavor  to  correct  any  errors  you  may  haf« 
committed  in  estimating  their  weights. 

(384.)  Keep  a  register  of  each  field  of  the  farm ;  note  the  quantity  of 
labor  it  has  received,  the  quantity  of  manure  which  has  been  applied,  anl 
the  kind  of  crop  sown  on  it,  with  the  circumstances  attending  these  opersr 
dons — ^whether  tfaey  have  been  done  quickly  and  in  g^ood  style,  or  inter- 
mptedly,  firom  the  hinderance  of  the  weather  or  other  circur  «snce8 }  an4 
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4l)iin3iet'  in  an  objectionable  or  favorable  manner.  Ascertain,  in  each  MHHi 
Ihe  ntimber  of  ndges  required  to  make  an  acre,  and  whether  the  ridges  be 
M  ^nal  length  or  not.  By  this  you  will  the  more  easily  ascertain  how 
ihdch  dung  the  field  is  receiring  per  acre,  the  time  taken  to  perforiH  the 
iame  quantity  of  work  on  ridges  of  diflTerent  length,  and  the  comparati've 
MniB  of  crop  produced  on  an  acre  in  different  parts  of  the  field.  The  sub- 
Avisibti  of  the  field  into  acres  in  this  manner  will  also  enable  yon  to  com* 

J  are  the  relative  values  of  the  crops  produced  on  varieties  of  soil,  if  any; 
1  the  same  field,  under  the  same  circumstances  of  treatment. 
(385.)  The  easiest  and  most  satisfactory  mode  of  preserving  and  recoitt 
ifag  all  these  facts  is  in  the  tabular  form^  which  admits  of  eveiy  fact  bein^ 
put  down  under  its  own  proper  head.  Thib  form  not  only  exhibits  a  fufi 
^position  of  the  whole  tacts  at  a  glance,  but  admits  of  every  one  being 
tecOrded  with  the  least  trouble  of  wi-iting.  The  advantage  of  writing  them 
^wn  consists  not  entirely  in  recording  them,  but  also  of  impressing  theta 
more  stronrfy  on  the  memory. 

(386.)  The  tables  should  consist  of  ruled  columns,  in  a  book  of  sufficient 
tize  of  leaf  to  contain  columns  for  every  subject.  There  should  also  be  a 
plan  of  the  farm,  with  every  field  represented,  having  its  figure,  dimen- 
•ions,  and  name,  the  direction  of  the  ridges,  and  the  number  of  ridges  re* 
quired  to  make  an  acre  visibly  marked  upon  it.  It  would  be  advisable  to 
6nter  each  field  into  the  book,  in  which  could  be  noted  the  various  sorts 
df  labor  it  has  received,  and  the  produce  it  has  yielded ;  so  that  the  whold 
Qransactiond  connected  with  it  for  the  year  could  be  seen  at  a  glance.— 
Thei'O  should  also  be  a  plan  of  the  stack-yard  made  every  year,  with  each 
stack  represented  in  it  by  a  circle,  the  area  of  which  should  contain  the 
nande  of  the  field  upon  which  the  crop  in  the  stack  waa  grown,  the  quan- 
tity of  corn  yielded  by  the  stack,  and  in  what  way  the  produce  was  dis*- 
Cted  of;  and  even  the  cash  (if  any)  which  the  produce  realized,  should 
marked  down.  This  plan  of  the  stack-yard  should  be  comprehended 
bn  a  single  page  of  the  book. 

(387.)  To  render  the  whole  system  of  recording  facts  complete,  a  snm-* 
ittary  of  them  in  regard  to  the  weather  in  each  season,  together  with  the 
broduce  and  value  of  the  crop  and  stock,  should  be  made  up  every  year 
to  the  end  of  autumn — ^the  end  of  the  agricultural  year.  In  this  way,  an 
hnhiense  mass  of  useful  facts  would  be  recorded  within  the  narrow  com- 
pass of  a  single  book.  Comparisons  could  thus  be  easily  made  between 
the  results  of  different  seasons,  and  deductions  drawn  which  could  not  be 
ascertained  by  any  other  means. 

(388.)  The  only  objection  you  can  possibly  urge  against  the  adoption  of 
ttiis  plan  is  the  time  required  to  record  the  facts.  Were  the  records  to  be 
made  twice  or  thrice  a  day,  like  the  observations  of  a  meteorological  regie* 
ter,  the  objection  would  be  well  founded ;  because  I  cannot  conceive  anjr 
tHsk  more  irksome  than  the  noting  down  of  dry  and  (in  themselves)  un* 
meaning  details.  But  the  variations  and  effects  of  the  weather  assume  a 
YdTj  different  importance,  when  they  possess  an  overruling  influence  over 
the  progress  of  the  crops.  The  recormng  of  these  and  such  like  fkcts  can 
l^ly  be  required  at  occasional  times,  of  perhaps  an  interval  of  days.  The 
iMf  toil  connected  with  the  scheme  would  be  the  drawing  up  of  the  atsM 
Btract  of  the  year ;  but  when  the  task,  even  if  irksotne,  is  for  yonr  profoii^ 
tfonai  benefiti  the  tittie  devoted  to  it  shoidd  be  oheerfully  bestowed. 
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21.    SOILS  AND  SUBSOILS. 


'■I-wander  oVr  the  Tartooi  nml  toH, 
Afld  know  tlM  aatan  of  each  dUTerant  loiL** 

Gat. 


(389.)  Hating  expatiated  on  every  subject  with  which  it  seemed  to  r» 
expedient  that  you  should  be  acquainted,  to  prepare  your  mind  fbr  the  m 
oeption  of  lessons  in  practice,  we  shall  now  proceed  togedier  to  study  iarm 
ing*  in  right  earnest.     The  first  thing,  as  regards  the  farm  itself,  whicis 
should  engage  your  attention,  is  the  kinds  of  mU  which  it  contains.     *lm 
become  acquainted  with  these,  so  as  to  be  able  to  identify  them  anywhev*. 
you  should  know  the  external  characters  of  every  soil  usually  met  widi  on 
a  farm  ;  because  very  few  farms  contain  only  one  kind  of  soil,  and  the  gaa* 
erality  exhibit  a  considerable  variety. 

(390.)  PracticMy^  a  knowledge  of  the  external  characters  of  soils  is  d 
matter  of  fw  great  difficulty  ;  for,  however  complex  the  composition  of  soy 
soil  appears  to  be,  it  possesses  a  character  belonging  to  its  kind,  which  cia- 
not  be  confounded  with  any  other.  The  leading  characters  of  ordinary 
soils  are  derived  from  only  two  earths,  clay  and  «an^,  and  it  is  the  greater 
or  less  admixture  of  these  which  stamps  the  peculiar  character  of  the  soil. 
The  properties  of  either  of  these  eartns  are  even  found  to  exist  in  wnat 
seems  a  purely  calcareous  or  purely  vegetable  soil.  When  either  eartli  is 
mixed  with  decomposed  vegetable  matter,  whether  supplied  naturally  or 
artificially,  the  soil  becomes  a  loam^  the  distinguishing  character  of  wlddi 
is  derived  from  the  predominating  earth.  Thus,  there  are  day  smli  and 
Mndy  saiUy  when  eiuier  earth  predominates ;  and  when  either  is  mixed 
with  decomposed  vegetable  matter,  they  are  then  clay  loanu  and  $amdf 
loanu.  Sandy  soils  are  divided  into  two  varieties,  which  do  not  vaty  in 
kind,  but  only  in  degree.  Sand  is  a  powder,  consisting  of  small,  round 
particles  of  silicious  matter;  but  when  these  are  of  the  size  of  a  hazel-nut 
and  larger— -that  is,  gravel — they  give  their  distinguishing  name  to  the 
soil ;  they  then  form  gravelly  soils  and  gravelly  loams.  Besides  these, 
ihere  are  soils  which  have  for  their  basis  another  kind  of  earth — lime,  of 
which  the  chalky  soils  of  the  south  of  Enc^land  consist.  But  these  diflTer 
in  agricultural  character  in  nothing  from  either  the  clay  or  sandy  soils,  ac- 
cording to  the  particular  formation  fi*om  which  the  chalk  is  derived.  If 
the  chalky  soil  is  derived  from  flinty  chalk,  then  its  character  is  like  diat' 
of  a  sandy  soil ;  but  if  fi'om  the  under  chalk-formation,  its  character  is  like 
that  of  clay.  Writers  on  Agriculture  also  enumerate  a  peat-soil,  derived 
from  peat ;  but  peat,  as  crude  peat,  is  of  no  use  to  vegetation,  and,  when 
it  is  decomposed,  it  assumes  the  properties  of  mouldy  and  should  be  con- 
sidered as  such ;  and  mould,  which  forms  the  essential  ingrediett  df  Idams; 
is  decomposed  vegetable  matter,  derived  either  from  Nature  or  frtml  arti- 
ficial ap]Hication.  So,  for  all  practical  purposes,  soils  are  naoelt  conveia- 
entW  (fivided  into  clayey  and  sandv,  with  their  respective  loams. 

(fel.)  Loam,  in  the  sense  now  given,  does  not  convey  the  idea  ottsdiedf 
to  it  by  many  writers ;  and  many  people  talk  of  it  as  if  it  mtist  neoessatiiy 
eooKst  of  clay.  Thus,  Johnson,  in  dlsfiniiig  the  verb  "  to  loam,**  gives  as 
a  syiMnym  the  verb  ''today;*'  and  Bacon  somewhere  says  that  ''the 
mdlow  eaith  is  the  best,  between  the  two  extremes  of  elay  and  sand,  if  it 
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be  not  loamy  and  hinding  ;"  evidently  refemne  to  the  binding  property 
of  clay.  Sir  Humphry  Davy  defines  loam  as  "  the  impalpable  part  of  the 
soil,  which  is  usually  called  clay  or  loam"*  And  Mr.  Reid  defines  the 
same  substance  in  these  words :  "  The  term  '  loam '  is  applied  to  soils 
which  consist  of  about  one-third  of  finely-divided  earthy  matter,  containine 
much  carbonate  of  lime.  Other  soils  are  peaty,  containing  about  one-half 
of  vegetable  matter."t  Professor  Low  gives  a  more  con-ect,  though,  in 
my  opinion,  not  the  exact  idea  of  a  loam.  *'  The  decomposed  organic 
portion  of  the  soil,"  he  truly  says,  "  may  be  termed  mould  ;  but  he  con- 
tinues to  say,  and  this  is  what  I  doubt,  that  "  the  fertility  of  soils  is,  ccste- 
rit  paribus,  indicated  by  the  greater  or  smaller  proportion  of  mould  which 
enters  into  their  composition.  When  soils  are  thus  naturally  fertile,  or  are 
rendered  permanently  so  by  art,  they  are  frequently  termed  loams J*X  You 
thus  see  what  diversity  of  opinion  exists  as  to  what  loam  is.  Loam,  in  my 
opinion,  has  changed  its  meaning  so  far  since  the  days  of  Johnson,  as  to 
consist  of  any  kind  of  earth  that  contains  a  large  admixture  of  decomposed 
vegetable  matter — I  say  a  large  admixture  of  vegetable  matter,  because 
there  is  no  soil  under  cultivation,  whether  composed  chiefly  of  clay  or 
principally  of  sand,  but  what  contains  some  decomposed  vegetable  matter. 
Unless,  therefore,  the  decomposed  vegetable  matter  of  the  soil  so  prepon- 
derates as  to  greatly  modify  the  usual  propeities  of  the  constituent  earths, 
the  soil  cannot  in  truth  be  called  by  any  other  name  than  a  clayey  or 
sandy  soil ;  but  when  the  vegetable  matter  so  prevails  as  materially  to 
alter  the  properties  of  those  earths,  then  a  clay  loam  or  a  sandy  loam  is 
constituted. — a  distinction  well  known  to  the  farmer.  But,  if  it  is  neces* 
sary  that  clay  should  have  a  prepondei'ance  in  loam,  then  a  sandy  loam 
must  be  a  contradiction  in  terms.  Again,  a  soil  of  purely  vegetable  ori- 
gin— such  as  crude  peat  or  leaf-mould — cannot  be  called  loam ;  for  ad- 
mixture of  an  earth  of  some  sort  is  required  to  make  loam,  under  every 
recorded  definition  of  that  term.  Nor  is  the  fertility  of  soils  dependent 
on  the  greater  or  smaller  proportion  of  mould  or  decomposed  vegetable 
matter  in  their  composition  ;  for  there  are  soils  with  apparently  verv  little 
mould  in  them,  such  as  sharp  gravels,  which  are  highly  fertile  ;  and  there 
are  moulds,  apparently  with  very  little  earth  in  them,  such  as  deaf  black 
mould,  which  are  far  removed  fh>m  fertility.  Thus,  then,  all  soils  have 
the  properties  of  clayey  or  sandy  soils,  and  a  considerable  quantity  of  de- 
composed vegetable  matter  converts  them  into  loam.  Hence  it  is  possible 
for  husbandry  to  convert  an  earthy  soil  into  a  loam,  as  is  exemplified  in 
the  vicinity  of  large  towns. 

(392.)  A  pure  clay-soil  has  very  distinctive  external  characters,  by  which 
you  may  easily  recognize  it.  When  fully  wetted,  it  feels  greasy  to  the 
foot,  which  slips  upon  it  backward,  forward,  and  sideways.  It  has  an 
unctuous  feel  in  the  hand,  by  which  it  can  be  kneaded  into  a  smooth  homo- 
geneous mass,  and  retain  any  shape  given  to  it.  It  glistens  in  the  sunshine, 
it  retains  water  upon  its  surface,  and  makes  water  very  muddy  when 
mixed  with  it  or  runs  over  it,  and  is  long  of  settling  to  the  bottom.  It  is 
cold  to  the  touch,  and  easily  soils  the  hand  and  any  thin^  else  that  touches 
it«  It  cuts  like  soft  cheese  with  the  spade,  and  is  then  m  an  unfit  state  to 
be  worked  with  the  plow,  or  any  other  implement.  When  dry,  clay-soU 
cracks  into  numerous  fissures,  feels  very  hard  to  the  foot,  and  runs  into 
lumps,  which  are  often  large,  and  both  large  and  small  are  very  difficult  to 
be  broken,  and  indeed  cannot  be  pulverized.  It  soils  the  hand  and  clothes 
with  a  dry,  light^colored,  soft  dust,  which  has  no  lustre.     It  is  heavy  in 

*  Dftvy's  Agrteidtanl  Cbemlftry,  8to  edit.  1839.  f  Reid*s  Chemiitry  of  Nfttm. 
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vreight,  and  difficult  to  labor.  It  absorbs  moisture  readily,  and  will  adhere 
to  the  tongue.  When  neither  wet  nor  dry,  it  is  very  tough,  and  soon  be- 
comes very  hard  with  a  little  drouth,  or  very  soft  with  a  little  rain.  On 
these  accounts,  it  is  the  most  ticklish  of  all  soils  to  manage ;  being,  even 
in  its  best  state,  difficult  to  turn  over  with  the  plow,  and  to  pulverise  with 
other  implements.  A  large  strength  of  horses  is  thus  required  to  work  ft 
clay-lana  farm  ;  for  its  workable  state  continues  only  for  a  short  time,  and 
it  is  the  most  obdurate  of  all  soils  to  labor.  But  it  is  a  powerful  soil,  its 
vegetation  being  luxuriant,  and  its  production  great.  It  generally  occurs 
in  deep  masses,  on  a  con8idei*able  extent  of  flat  surface,  exhibiting  only  a 
few  undulations.  It  is  generally  found  near  a  large  river,  toward  its  es- 
tuary, being  supposed  to  have  been  a  deposition  from  its  waters.  Exam- 
ples of  this  kind  of  soil  may  be  seen  in  Scotland,  in  the  C arses  of  Gowrie, 
Stirling,  and  Falkirk.  It  may  be  denominated  a  naturally  rich  soil,  with 
little  vegetable  matter  in  it,  and  its  color  is  yellowish -gray. 

(393.)  When  a  little  »and  and  gravel  arc  mixed  with  clay,  its  texture  is 
very  materially  altered,  but  its  productive  powera  are  not  improved.  When 
such  a  clay  is  in  a  wet  state,  it  still  slips  a  little  under  the  foot,  but  feels 
harsh  rather  than  gi-easy.  It  does  not  easily  ball  in  the  hand.  It  retains 
water  on  its  surface  for  a  time,  which  is  soon  partially  absorbed.  It  ren- 
ders water  very  muddy,  and  soils  everything  by  adhering  to  it ;  and,  on 
that  account,  never  comes  clean  off  the  spade,  except  when  much  wetted 
with  water.  When  dry,  it  feels  hard,  but  is  easily  pulverized  by  any  of 
the  implements  of  tillage.  It  has  no  lustre.  It  does  not  soil  the  clothes 
much,  and,  though  somewhat  heavy  to  labor,  is  not  obdurate.  When  be- 
twixt the  states  of  wet  and  dry,  it  is  easily  labored,  and  can  be  reduced  to 
fine  tilth  or  mould.  This  kind  of  soil  never  occurs  in  deep  masses,  but  is 
rather  shallow ;  is  not  naturally  favorable  to  vegetation,  nor  is  it  naturally 
prolific.  It  occupies  by  far  the  larger  portion  of  the  surface  of  Scotland ; 
much  of  its  wheat  is  grown  upon  it,  and  it  may  be  denominated  a  naturally 
poor  soil,  with  not  much  vegetable  matter  in  it.  Its  color  is  yellowish- 
Drown. 

(394.)  Clay-loam — that  is,  either  of  those  clays  mixed  with  a  large  pro- 
portion of  naturally  decomposed  vegetable  matter— constitutes  a  useful 
and  valuable  soil.  It  yields  the  largest  proportion  of  the  fine  wheats 
raised  in  this  countiy,  occupying  a  larger  surface  of  the  country  than  the 
carse-clay.  It  forms  a  lump  by  a  squeeze  of  the  band,  but  soon  crumbles 
oown  again.  It  is  easily  wetted  on  the  surface  with  rain,  and  then  feels 
soft  and  greasy ;  but  the  water  is  soon  absorbed;  and  th<».^rface  is  again 
as  soon  dry.  It  is  easily  labored,  and  may  be  so  at  any  time  afler  a  day 
or  two  of  dry  weather.  It  becomes  finely  pulverized,  and  is  capable  of 
assuming  a  high  temperature.  It  is  generally  of  some  depth,  forming  an 
excellent  soil  for  wheat,  beans,  Swedish  turnips  and  red  clover.  It  is  of  a 
deep-brown  color,  often  approaching  to  red. 

(395.)  All  clay -soils  are  better  adapted  to  fibrous-rooted  plants  than  to 
bulbs  and  tubers ;  but  it  is  that  sort  of  fibrous  root  which  has  also  a  tap- 
root, such  as  is  found  in  wheat,  the  bean,  red  clover,  and  the  oak.  The 
crops  mentioned  bearing  abundance  of  straw,  the  plants  require  a  deep 
hola  of  the  soil.  Clay-soils  are  generally  slow  of  bringing  their  crops  to 
maturity,  which  in  wet  seasons  they  never  arrive  at;  but  in  dry  seasons 
they  are  always  strong,  and  yield  quantity  rather  than  quality. 

(396.)  A  pure  sandy  soil  is  as  easily  recognized  as  one  of  pure  clay* 
When  wet,  it  feels  firm  under  foot,  and  then  limits  of  a  pretty  whole  fur- 
row being  laid  over,  by  the  plow.  It  feels  harsh  and  grating  to  the  touch. 
When  dry  it  feels  soft ;  and  is  so  yielding,  that  every  object  of  the  least 
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weight  sinks  in  it :  it  is  then  apt  to  blow  away  with  the  wind.  In  an  or- 
dinary state,  it  is  well  adapted  to  plants  having  fusiform  roots,  such  as  the 
carrot  and  parsnip.  It  acquires  a  high  temperature  in  summer.  Sandy 
■oil  generally  occurs  in  deep  masses,  near  the  termination  of  the  estuaries 
of  large  rivers,  or  along  the  sea  shore  ;  and  in  some  countries  in  the  inte- 
rior of  Europe,  and  over  a  large  proportion  of  Africa,  it  covers  immense 
tracts  of  flat  land,  and  is  evidently  a  deposition  from  water. 

(397.)  A  gravelly  soil  consists  of  a  large  proportion  of  sand ;  but  the 
greater  part  of  its  bulk  is  made  up  of  small  rounded  fragments  of  rock 
brought  together  by  the  action  of  water.  These  small  fragments  have 
been  derived  frt>m  all  the  rock-formations,  while  the  large  bowlders,  im- 
bedded principally  under  the  surface,  have  been  chiefly  supplied  by  the 
older  formations.  Gravelly  deposits  sometimes  occupy  a  large  extent  of 
surface,  and  are  of  considerable  depth.  Such  a  soil  soon  becomes  warm* 
but  never  wet,  absorbing  the  rain  as  fast  as  it  falls ;  and  after  rain,  it  feels 
somewhat  firm  under  foot.  It  can  be  easily  labored  in  any  weather,  and 
18  not  unpleasant  to  work,  though  the  numerous  small  stones,  which  are 
seen  in  countless  numbers  upon  the  surface,  render  the  holding  of  the  p]ow 
rather  unsteady.  As  an  instance  of  its  dry  nature,  an  old  farmer  of  grav- 
elly soil  used  to  joke  with  his  plowmen,  and  ofler  them  a  "  roasted  hen  " 
to  their  dinner  on  the  day  they  got  their  feet  wet  at  the  plow.  This  soil 
]fl  admirably  adapted  to  plants  having  bulbs  and  tubers ;  and  no  k'iid  of 
soil  affords  so  dry  and  comfortable  a  lair  to  sheep  on  turnips,  and  on  this 
account  it  is  distinguished  as  '* ivmipsoil" 

(398.)  Sandy  and  gravelly  loams,  if  not  the  most  valuable,  are  certainly 
the  most  useful  of  all  soils.  They  become  neither  too  wet  nor  too  dry  in 
ordinary  seasons,  and  are  capable  of  growing  every  species  of  crop,  in 
every  variety  of  season,  to  considerable  perfection.  On  this  account,  they 
ve  esteemed  **  kindly  soils.'*  They  never  occur  in  deep  masses,  nor  do 
they  extend  over  large  tracts  of  land,  being  chiefly  confined  to  the  mar- 
gins of  small  rivers,  forming  haughs  or  holms,  through  which  the  rivers 
meander  from  their  source  among  the  mountains  toward  the  larger  ones, 
or  even  to  the  sea ;  and,  in  their  progi^ess,  are  apt  at  times  to  become  so 
enlarged  with  rain,  both  in  summer  and  winter,  as  to  overflow  their  banks 
%o  a  limited  extent  on  either  side. 

(399.)  These  are  all  the  kinds  of  soil  usually  found  on  a  farm  ;  and  of 
these,  the  two  opposite  extremes  of  the  pure  clay  and  the  pure  sand  may 
most  easily  be  recognized  by  you.  The  intermediate  shades  in  the  va- 
rieties of  soil,  occasioned  by  modifications  of  greater  or  smaller  quantity 
of  decomposed  vegetable  matter,  it  would  be  impossible  to  describe.  Every 
soil,  however,  may  be  ranked  under  the  general  heads  of  clayey  and  sandy 
^ils  ;  the  gravelly  and  sandy,  as  you  have  learned,  constituting  diflerences 
rather  in  degree  Uian  in  kind  ;  and  as  every  soil  possesses  the  propeity  of 
either  clay  or  sand — ^be  the  sand  derived  from  silicious  or  calcaieous  de- 
posit— it  IS  useless  to  maintain  the  nomenclature  of  chalky  and  peaty  soils, 
although  these  distinctive  terms  may  be  retained  to  indicate  the  origin  of 
the  soils  thei'eby  implied  by  them. 

(400.)  You  are  now  prepared  to  consider  the  question,  what  constitutes 
tiifi  #<>i^-— properly  so  called  1  You  will  perceive  the  propriety  of  such  a 
question,  when  you  consider  the  diflerent  ideas  entertained  of  soil  by  per- 
sons of  diflerent  denominations.  The  geologist  considers  the  uppermost 
(diuvial  cqve  ng  of  the  earth's  crust  as  the  soil,  9,nd  whatever  stratum 
4at^  rests  t  non,  as  the  subsoil.  The  botanist  considers  as  the  soil  th^ 
portion  of  the  earth's  surface  which  supports  plants.    People  genei^ally 

^n^ider  the  ground  they  walk  upon  as  the  soil :  but  none  of  these  ideas 
(408)  ^  ^  -^ 
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defilw  th«  suil  in  the  agricu/lural  tente.  In  that  sense,  the  $oil  cowtBtt 
only  »{  \]iM.  porliojt  iiffhe  tarth  whicJi  h  »tirred  hy  the  ploiD,  snd  the  fB&< 
Mi^  of  that  which  is  TouikI  immediatfli/  Mow  the  yhw't  a>um.  In  thiq 
*ay  the  buImhuI  may  cuiisUt  of  tlie  same  kind  of  eaith  as  the  soil,  or  il 
may  be  quite  tlifiisreiit,  or  it  may  he  i>f  ruck.  As  it  is  of  imponance  fii 
you  to  keep  ihit  tlietiiicUiiii  of  suil  and  sulMiuil  always  in  miiul,  the  aubject 
should  be  illusti-ated  by  k  figui-e.    Let  a,  fig.  3d,  be  the  sui-fkce  of  th« 


ni,M. 


graund,  tho  earthy  mould  derived  from  the  growth  and  decay  of  natural 
plants;  A,a  dutteu  Une,  die  depth  of  the  plow-furrow.  N^ow,  ue  plow-solfl 
may  either  junt  |>aB3  thniuf^h  the  mouki,  as  at  &,  when  the  mould  will  be 
the  soil,  and  the  eartli  below  it  the  subsoil :  Or  it  may  not  pass  entirely 
thrau^h  the  mould,  tut  at  c,  when  the  soil  and  subsoil  will  be  simUai',  that 
is,  both  of  mould  :  Oi'  it  may  paws  thixiuf^h  the  eaith  below  the  mould,  as 
at  d,  when  the  suil  and  suWnil  will  again  be  similar,  while  neither  will  be 
moiikl,  but  earth  :  Or  it  may  move  along  the  surface  of  e,  when  the  Bod 
will  be  of  one  kind  nf  earth,  anil  tho  subHotl  of  another,  that  is,  either  u 
open  aitbsoil  of  gravel,  or  a  retentive  one  of  clay  ;  Or  it  may  move  upou 
the  surface  of /)  when  the  soil  will  be  earth,  or  a  mixture  of  clay,  saii4 
and  mould,  and  the  suliRoil  rock.  These  diflerent  cases  of  soil  and  a|ib- 
soil  are  represented  in  the  figure,  each  in  a  distinct  sectional  division. 

(401.)  The  tutitoif,  then,  in  an  agricuitvral  taue,  is  the  substance  whidi 
is  found  immediately  below  the  line  of  the  course  of  the  plow,  be  it  earth 
or  rock.  However  uniform  in  siilistance,  or  similar  in  quality,  the  subsoil 
and  soil  may  have  been  at  one  time,  cultivation,  by  supplies  of  vegetable 
matter,  and  by  presentation  iif  the  surface  to  the  action  of  the  air,  bood 
e^cts  a  material  difference  betwixt  them,  and  the  difference  consists  of  a 
change  both  in  texture  snd  ciilor,  the  soil  becoming  finer  and  havitfg  i^ 
darker  tint  than  the  sulnoil. 

(402.)  The  nature  of  the  Bulwoil  produeei  a  lauiHe  tffect  on  the  ecmUlion 
t^  the  toil  ahoee  it.  If  the  suit  is  clay,  it  is  impervious  to  water,  and  if  the 
subsoil  is  clay  also,  it  is  also  impervious  to  water.  The  immediate  ofleat 
of  this  juxtaposition  is  to  render  both  soil  and  subsoil  habitually  wet,  unti) 
the  force  nf  evaporation  dries  first  the  me  and  then  the  other.  A  retan- 
ttvB  subsoil,  in  the  same  manner,  renders  a  sandy  or  gravelly,  that  is  a  po- 
rous, soil  above  it  habitually  wet.  On  the  other  hand,  a  gmvelly  sohMil, 
which  is  always  porous,  greatly  assists  to  keep  a  retentive  clay  soil  dry.— 
When  a  porous  soil  rests  upon  a  pofnus  subsoil,  scarcely  any  degrve  of 
humidity  can  injure  either.  Rock  may  be  either  a  retentive  or  a  pQrpHf 
sabsoil,  according  to  its  structure ;  its  maasiveness  throughout  kwpiiq; 
w^  soil  above  it  habitually  wet ;  but  its  itratilication,  if  the  lines  of  stiU- 
'lieation  dip  downward  from  the  soil  (as  at  y,  fig.  3d),  wH  keep  even  ft  bb- 
tantive  soil  above  it  in  a  comparatively  dry  stale. 

(403.)  Theaa  am  the  iijkrau  eouditioaM  sf  arVj  a»i  nia^U,  sonsideiBd 
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pracdcally.  They  have  tci*ms  expi-essive  of  their  state,  which  you  should 
Leep  in  remembrance.  A  soil  is  said  to  be  »tiff  or  heavy ^  when  it  is  diffi- 
cult to  cut  through,  and  is  otherwise  laborious  to  work  with  the  ordinary 
implements  of  the  farm ;  and  all  clay  soils  are  more  or  less  so.  On  the 
•ther  hand,  it  is  light  or  free,  when  it  is  easy  to  woric ;  and  all  sandy  and 
gravelly  soils,  and  sandy  and  gravelly  loams,  are  so.  A  soil  is  said  to  b« 
wet,  when  it  is  habitually  wet ;  and  to  be  dry,  when  habitually  so.  All 
•oils,  especially  clays,  on  retentive  subsoils,  are  habitually  wet ;  and  all 
•oils  on  porous  subsoils,  especially  gi*avels  and  gravelly  loams,  are  habitu- 
ally di-y.  Any  soil  that  cannot  Ining  to  maturity  a  fair  crop,  without  ab 
inordinate  quantity  of  manure,  is  considered  poor  ;  and  any  one  that  does 
so  naturally,  or  yields  a  large  return  with  a  modei-ate  quantity  of  manure, 
is  said  to  be  rich.  Thin,  hard  clays  and  ordinary  sands  are  examples  of 
poor  soils ;  and  soft  clays  and  deep  loams,  of  rich.  A  soil  ia  said  to  be 
deep,  when  the  surface-earth  descends  a  good  way  below  the  i-each  of  the 
plow  ;  and  in  that  case  the  plow  may  be  made  to  go  deeper  than  usual, 
and  yet  continue  in  the  same  soil ;  and  a  soil  is  thin,  when  the  plow  can 
easily  reach  beyond  it  Good  husbandry  can,  in  time,  render  a  thin  soil 
deep ;  and  bad,  shallow  plowing  may  cause  a  deep  soil  to  assume  the 
chaittcter  of  a  thin  one.  A  deep  soil  conveys  the  idea  of  a  good  one,  and 
a  thin,  or  shallow,  or  ebb,  that  of  a  bad.  Carse  clays  and  sawdy  loams  are 
instances  of  deep  soils,  and  poor  clays  and  poor  gravels  those  of  thin.  A 
soil  is  said  to  be  a  hungry  one,  when  it  requires  frequent  applications  of  a 
large  quantity  of  manure  to  bear  ordinary  crops.  Thin,  poor  gravels  are 
instances  of  a  hungry  soil.  A  soil  is  said  to  be  grateful,  when  it  returns  a 
larger  produce  than  was  expected  from  what  was  done  for  it.  All  loams, 
whethei-  clayey,  gi-avelly,  or  sandy — especially  the  two  last — are  grateful 
■oils.  A  soil  is  said  to  be  kindly,  when  every  operation  performed  upon  it 
can  be  done  without  doubt,  and  in  the  way  and  at  the  time  desired.  A 
•andy  loam,  and  even  a  clay  loam,  both  on  porous  subsoil,  are  examples 
of  kindly  soils.  A  soil  is  said  to  become  sick,  when  "he  crop  that  has  been 
made  to  grow  upon  it  too  frequently  becomes  detori orated ;  thus,  soils 
■oon  become  sick  of  growing  red  clover  and  turnips.  A  sharp  soil  is  that 
which  contains  such  a  number  of  small,  gritty  stones  as  to  clear  up  the 
plow-irons  quickly.  Such  a  soil  never  fails  to  be  an  open  one,  and  is  ad- 
mirably adapted  for  turnips.  A  fine,  gravelly  loam  is  an  instance  of  a 
Bhai*p  soil.  Some  say  that  a  sharp  soil  means  a  ready  one — that  is,  quick 
or  prepared  to  do  anything  required  of  it ;  but  I  am  not  of  this  opinion, 
because  a  sandy  loam  is  ready  enough  for  any  crop,  and  it  is  never  callecl 
a  sharp  soil.  A  deaf  soil  is  the  contrary  of  a  sharp  one  ;  that  is,  it  con- 
tains too  much  inert  vegetable  matter,  in  a  sofl,  spongy  state,  which  is  apt 
to  be  earned  forward  on  the  bosom  of  the  plow.  A  deep,  black  mould, 
whether  derived  from  peat  or  not,  is  an  example  of  a  deaf^soil.  A  porous 
or  open  soil  and  subsoil,  are  those  which  allow  water  to  pass  through  them 
freely  and  quickly,  of  which  a  gravelly  loam  and  gravelly  subsoil  are  ex- 
amples. A  retentive  or  close  soil  and  subsoil  retain  water  on  them ;  and  a 
clay  soil  upon  a  clay  subsoil  is  an  instance  of  both.  Some  soils  are  always 
hard,  as  in  the  case  of  thin,  retentive  clays  when  dry,  let  them  e>e  ever  so 
wertl  worked ;  while  others  are  soft,  as  fine,  sandy  loams,  which  are  very 
apt  to  become  so  on  being  too  often  plowed,  or  too  much  marled.  Some 
e^^Hs  ai*e  always ^n«,  as  in  the  case  of  deep,  easy  clay  loams ;  others  coarse 
or  harsh,  as  in  diin,  poor  clays  and  gravels.  A  fine  clay  is  smo  th  when 
HI  a  wet  state,  and  a  thin  clayey  gravel  is  rough  when  dry.  A  s  1  is  said 
*c  '  are  a  fine  skin  when  it  can  be  finished  off  vnth  a  beautifully  gi anulated 
0iiH«boe.    Good  culture  will  bring  a  fine  skin  on  Bi%ay  soils,  and  rich  sandv 

(410)  ^ 
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and  clay  loams  have  naturally  a  fine  skin ;  but  no  art  can  give  a  fine  skin 
to  some  soils,  such  as  thin,  bard  clay  and  rougb  gi*avel. 

(404.)  The  color*  of  soils  and  subsoils,  though  various,  are  limited  in 
their  range.  Bl^ick  soils  ai'e  instanced  in  crude  peat  and  deep  vegetable 
mould ;  and  white  are  common  in  the  chalky  distiicts  of  England.  Some 
soils  are  blue  or  bluisJi-gray^  from  a  peculiar  soit  of  fine  clay  deposited  at 
the  bottom  of  basins  of  still  water.  But  the  most  prevailing  color  is  brown^ 
from  light  hair-brown  to  dark  chestnut,  the  hazel-brown  being  the  must 
favorite  color  of  the  class.  The  sand  and  gravel  loams  are  instances  of 
these  colors.  The  browns  pass  into  reds,  of  which  there  are  sevei-al  vari* 
eties,  all  having  a  dark  hue ;  such,  for  instance,  ai'e  some  clay  loams.  The 
brown  and  red  soils  acquire  high  degrees  of  temperature,  and  they  ai-e  also 
styled  warm  in  reference  to  color.  Thei-e  are  also  yellow  and  gray  soils, 
a  mixture  of  which  makes  a  yellowish-gray.  They  are  always  cold^  both 
in  regard  to  temperature  and  color ;  and  are  the  opposite,  in  these  respects^ 
to  bi-own  and  red  soils.  Color  is  indicative  of  the  nature  of  soils.  Thus, 
all  yellow  and  gi*ay  colors  belong  to  clay  soils.  Gray  sand  and  gi*ay  stones 
are  indicative  of  soils  of  moory  origin.  Black  soils  ai'c  deaf  and  inert ;  the 
brown,  on  the  other  hand,  are  shaip  and  grateful,  and  many  of  them  kind- 
ly ;  while  the  reds  are  always  prolific.  The  color  of  subsoils  is  less  uni- 
form than  that  of  soils— owing,  no  doubt,  to  their  exclusion  from  culture. 
Some  subsoils  are  very  party-coloi*ed ;  and  the  more  they  are  so,  and  the 
brighter  the  coloi's  they  sport,  they  are  the  more  injurious  to  the  soils 
above  them :  they  exhibit  gray,  black,  blue,  gi*een,  bright  red,  and  bright 
yellow  colors.  The  dull  red  and  the  chestnut  brown  subsoils  ai*e  good ; 
but  the  nearer  they  approach  to  hazel  brown  the  better.  Dull  brovms, 
reds,  and  yellowish  grays  are  permanent  colors,  and  are  little  altered  by 
cultivation ;  but  the  blues,  gi'eens,  bright  reds  and  yellows  become  darker 
and  duller  by  exposure  to  the  air  and  by  admixture  with  manui'es. 

(405.)  These  are  all  the  remarks  required  to  be  made  on  soils,  in  as  far 
as  practice  is  concerned ;  but  a  great  deal  yet  remains  to  be  said  of  them 
as  objects  of  natural  history,  and  subjects  of  chemisti-y,  and,  above  all,  as 
the  staple  of  the  farm.  Part  of  the  natural  history,  and  part  of  their  chem 
istry,  will  appear  in  the  paragraphs  immediately  below,  and  part  of  both 
will  deserve  our  attention  when  we  treat  of  the  fertility  of  soils ;  but  the 
management  of  soils  will  occupy  our  thoughts  thraugh  every  season. 

(406.)  The  external  charactera  of  minorals  establifthed  by  Werner,  and  recognized  bj 
mineralogiats,  have  never  been  used  to  describe  agricultural  soils.  It  would,  perliaps,  serve 
no  practical  purpose  to  do  so ;  because  there  are  naturally  such  miuute  shades  in  the  varie> 
ties  of  soils,  and  those  shades  are  constaudy  undergoing  chtui^es  in  the  course  of  good  and 
bad  modes  of  cultivation,  that  definitions,  even  when  establish  ^,  vtroiild  soon  become  inap- 
plicable. In  respect,  therefore,  to  a  scientific  classification  of  soils  by  external  chamctera, 
there  are  as  yet  no  data  upon  which  to  establish  it,  and  the  only  alternative  left  is  to  adop 
■Dch  a  division  as  I  have  endeavored  to  describe.  In  adopting  tlbat  classification  I  have  sub^ 
divided  it  into  fewer  heads  than  other  writers  on  the  same  subject  have  done.  In  their  sub- 
drnaaoB  they  include  calcareous  and  peaty  soils  with  the  clayey  and  sandy.  Practically,. 
however,  calcareous  matter  cannot  be  detected  in  ordinary  soils ;  and,  as  to  chalky  sous 
dieoMelves,  their  management  is  so  siooilar  to  that  of  light  and  heavy  ordinary  soils,  accord- 
ing Id  Uie  formation  from  which  they  are  derived,  that  no  practical  distinction,  as  I  have  said, 
need  be  drawn  betwixt  them ;  and  in  regard  to  peaty  soils,  when  reduced  to  earth,  which 
they  easily  are  by  cultivation,  they  partake  of  the  character  of  mould.  The  kind  of  monld 
which  they  ferm  yon  will  learn  when  I  come  to  treat  of  the  fertility  of  soils. 

(407.)  In  regard  to  the  relation  of  soils  to  the  subjacent  strata,  it  is  held  by  a  recent  prao- 
tical  writer  on  soils  that  "the  surface  of  the  earth  partakes  of  the  nature  and  color  of  die  sab- 
toil  or  rock  on  which  it  rests.  The  principal  mineral  in  the  soil  of  any  district  is  that  of  the 
geological  formation  under  it;  hence  we  find  argillaceous  soil  resting  on  the  various  day 
{mnatioDB— calcareous  sml  over  the  cnalk— and  oolitio  rocks  and  silicious  soils,  over  the  va 
nms  sandstoDes.   On  the  chalk  the  ni'l  is  w>.»t0;  on  the  rad  sandstone  it  is  zvd ;  and  on  im 

(411) 
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iands  and  clays  Uie  surfiioe  has  nearly  the  Bome  shade  of  ookir  as  the  subaoil.*'*  I  do  ngl 
chink  that  tkis  description  of  the  position  of  soils  is  ^enemlly  correct,  because  many  instances 
occur  to  my  knowleoge  of  gi^eat  tracts  of  soils,  including  subsoils,  having  no  relation  to  the 
**  geological  formation  under  tiiem."  The  fine,  stnnig,  deep  clay  of  the  Carse  of  Gowria 
Nats  on  the  old  red  sandstone,  a  rock  having  nothing  in  common,  either  in  consistenee  or 
color,  with  the  clay  above  it.  The  larse  extent  of  the  gray  sands  of  Barrie,  and  the  great, 
gray  gravelly  deposits  of  the  valley  of  the  Luiion,  in  FoHai'Hhire,  both  rest  on  the  same  fonn- 
ation  as  the  carse  clay,  namely,  the  old  red  sandstone ;  and  so  of  numerous  other  examples 
in  Scotland,  in  fiict,  soils  are  frequently  found  of  infinitely  diversified  character,  over  ex- 
tensive districts  of  rock,  whose  constituents  aro  ueai'ly  uniform;  and,  ou  the  other  haiul, 
soils  of  uniform  character  oivur  in  districts  where  the  uuderiying  rocks  are  different  as  well 
in  their  chemical  as  their  geological  pitijierties.  Thus,  an  unifumi  uitegument  of  clay  reKts 
upon  the  gray  sandstone  to  the  westward  of  the  Cnrse  of  Gowrie,  in  Perthshire,  ajid  the 
same  clay  covers  the  Ochil  Hills  in  that  county  and  Kifeshire  witli  an  nuiform  mantle— over 
hills  which  are  entirely  composed  of  trap.  Ou  the  other  hand,  a  diversified  clay  and  gravel 
are  found  to  cover  an  uniform  tract  of  civvwticke  in  Teiishire.  *'  We  liave  gray  sandstone/* 
says  Mr.  Buist,  aptly,  when  treating  of  tlie  geolotf>-  of  the  north-east  jxirtion  of  Perthshire, 
**  red  sandstone,  and  rock-marl,  as  it  is  called,  cut  by  vaiious  nmssy  veins  of  trap  or  beds  of 
conglomerate  and  lime ;  yet  I  defy  any  man  to  ft irm  the  smallest  guess  of  the  rocks  below 
fixim  the  soils  above  them,  though  the  gniuiid  is  sufficiently  uniform  to  give  fair  scope  for  all 
to  manifest  the  influence  possesKed  by  tltem.  There  are  lauds  whose  agricultural  value  had 
been  so  greatly  modified  by  the  presence  or  withdrawal  of  a  bed  of  ^vel  between  the  anir 
ble  soil  and  tiUy  subsoil,  which,  when  present,  affords  a  univerBal  dram,  when  absent,  leaves 
the  land  almost  nnarable.  But  if  we  must  show  a  relation  betwixt  the  sandstone  and  any 
of  these  beds,  which  of  the  three,"  very  jiroperiy  asks  Mr.  Buist,  **  are  we  to  select  as  hav- 
ing affinity  with  the  rock  T"t 

(403.)  In  passing  fnnn  practical  to  scientific  opinion  on  the  origin  of  soils,  we  6ud  Mr.  Dm 
la  Beche  givuig  his  opinion  that  *'  naturally  soils  are  merely  decomix)sed  parts  of  the  subj»> 
cent  ruck,  mixed  witn  the  decomposed  portions  of  vegetable  substances  which  have  grown 
or  fallen  upon  it,  and  with  a  proportion  of  anunal  substances  derived  from  the  droppings  of 
creatures  which  have  fed  upon  tlie  vegetation,  from  dead  insects  and  worms  which  once  in- 
habited the  surfiice,  and  from  the  decomixisition  of  animals  that  have  perished  on  the  land, 
and  which  have  not  altogether  been  removed  by  those  quadrupeds,  biixis  and  insects  that  act 
as  natural  scavengers-''^  This  view  of  the  origin  of  aoils  seems  to  conx>borate  rfje  opinion 
of  .Mr.  Morton,  quoted  above ;  but  if  you  look  more  closely  into  the  definitions  of  tlie  terms 
used  by  both  writers,  you  will  find  tliere  is  not  that  identity  of  opinion  between  them  which 
ap}>ears  at  first  sight.  For  "  tlie  term  ix)ck,"  says  Mr.  De  la  Beche,  "  is  applied  by  geoli^ 
gists,  not  only  to  tlie  hard  substances  to  which  this  name  is  commonly  given,  out  also  to  those 
various  sandM,  gravels,  tha/eg,  maris,  or  clays,  which  form  beds,  strata,  or  masses.")]  Tak- 
ing this  cc»rrect  geokigical  definition  of  rock,  Mr.  De  la  Beche's  view  is  quite  correct  in  re- 
ruck,  geoloff^ 
rest;  but  the 
.  w        .  tlio  origin  of 

soils,  is  that  the  rocky  strata,  commonly  so  called,  bei*4inse  indnmted,  became  decoin]X)scd  to 
form  soil ;  and  his  reference  to  the  various  geological  formations  of  England,  in  ex])lauatioii 
of  the  soils  found  above  them,  warrant  the  correctness  of  diis  impressi<in  ;  but  it  is  this  very 
impression  which  I  wish  to  ivinove  fmm  your  minds,  because  it  conveys,  in  my  opinion,  au 
eiTimeous  idea  of  the  origin  of  soils. 

('10.9.)  No  doubt  the  cliemical  action  of  the  air,  and  the  physical  force  of  rain,  frost,  and 
wind,  produce  visible  effects  U})on  tite  mont  indurated  nx^ks,  but,  of  course,  much  greater  e^ 
fects  uiMHi  iucohei^nt  rocks.  We  know  that  the  action  of  these  agents  loads  the  waters  of 
the  Ganges  with  detritus  to  the  extent  ofi>^  percent,  of  their  volume,  which  is  an  enormoua 
quantity  when  we  ciuisider  that  the  water  discharge<1  by  that  river  into  the  sea  is  500,000 
cubic  feet  per  second,  allliongh  this  amount  falls  far  shoil  of  Major  Reiniers  statement  of  S5 
per  cent. ;  yet  these  agents  have  iit>t  had  sufficient  power  to  accumulate,  by  tlieir  own  actioti 
on  induratea  rocky  strata,  all  the  deposits  of  clay,  gravel,  and  sand,  found  accumulated  w» 
the  depth  of  many  feet.  Combined  in  their  action,  tliey  could  only  originate  a  mere  o  •!  i^ 
of  soil  over  the  surface  of  indurated  nx'k,  if  the  rock  were  situated  within  the  region  of  ;iiWn> 
nogamous  ve&«tation,  because  tlien  it  would  be  constantly  covered  with  p^ru%v>.  ^vt  tljo 
plants,  in  then  \im,  would  protect  ta?  rocks  against  the  actitm  of  tbow  ag«*iKies,  and,  id* 
though  they  could  not  entirely  prevent,  they  could  at  least  retard,  iho  accumulation  of  soil 
beyond  what  the  decay  of  vegetation  supplied.  Even  in  the  btipics,  where  vegetation  dia-> 
plays  its  greatest  luxuriance       '*      ^~*"  '*■  '"^   '  '  '^      '^  '      ^  " 

vegetables  every  year 

grows  ui  a  tropical  forest ^^,         ^     ,^  , , 

Btudes  of  animal  skeletons  are  scattered  there  during  the  same  period,  besides  innumerably 

*  llorttM  oa  SHills.  f  Price  Enays  uf  the  HigbiMd  and  Asi<lcuttund  8ode^,  voL  lOL 

1  De  la  Beche,  Uovr  to  Obsenra  Geuiogv.  H  Be  la  Beche's  fisooal  of  Ctootoa- 
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lani  BhflUt  and  other  mr^uao  iabfltonoea.  The  anregate  of  these  matenak,  ihereforo,  might 
cODrtitate  a  maaB  greater  in  vohime  than  tint  wlndi  ia  produced  in  any  coral-reef  daring  Se 
same  lapse  of  years ;  but,  althoneh  diis  process  should  continue  on  the  land  for  ever,  no 
n^oontauB  of  wood  or  bone  woala  be  seen  stretching  &r  and  wide  over  the  country,  or  push* 
tng  oat  bold  promontories  into  Ae  sea.  The  whole  solid  mass  ia  either  devoured  by  TJiTnaJt, 
or  decomposes,  aa  does  a  portbn  of  the  rock^  aiaJ  soil  (into  their  gaaeous  oonstitaentB)  on 
which  the  anixnals  and  i^nta  are  supported.*'^  These  are  the  cauaea  of  the  prevenCioii  ot 
the  accumulation  of  soils  in  the  tropics.  In  colder  regions  a  similar  result  is  thus  broodit 
about  **  It  ia  well  known,"  continues  Mr.  Lyell,  "  that  a  covering  of  herbage  and  shrobs 
may  protect  a  loose  soil  fitau  beiug  carried  away  by  rain,  or  even  by  the  ordmarv  actiao  of  a 
river,  and  may  prevent  hills  of  loose  sand  finom  being  blown  away  by  the  wind ;  ]br  the  roota 
bind  together  the  separate  particles  into  a  firm  mass,  and  the  leaves  intercept  tiie  rain-water, 
so  that  It  dries  op  gradually,  instead  of  Bowing  off  in  a  mass  and  with  great  velocity.**t 

(410.)  Some  other  Hgeut,  therefore,  more  powerful  than  the  ordinary  atmospherical  el^ 
menta,  nmst  be  brought  to  bear  upon  indurttted  rocks,  before  a  saliafaotory  solution  of  the 
fonnation  of  soils  can  be  ^ven.  This  other  agent  is  water ;  but  the  moment  that  we  assent 
to  the  agenojT  of  water  bemg  able  by  its  great  abrasive  power  and  great  buoyant  property, 
when  in  motion,  to  transport  the  abradeci  parts  of  rocks  to  a  distance,  and  let  them  mU  on 
coming  in  contsct  with  some  opposing  banier,  that  moment  we  must  abandon  the  idea  of 
soib  faoiving  been  umversally  denved  from  the  indurated  rocky  strata  upon  which  they  are 
foond  to  rest.  I  quite  agree  with  Mr.  Buist  in  the  concluaioos  he  has  drawn  in  regard  to 
soils,  after  he  had  descrmed  their  relative  positions  to  the  rocks  upon  which  they  rest  in  a 
large  and  important  district  of  Perthshire,  where  he  says,  **  that  the  alluvial  matters  of  these 
distrida,  in  general,  belong  to  periods  much  more  remote  than  those  ordinarily  assigned  to 
dwm,  and  came  into  existence  under  circumstances  prodi^uslv  different  from  those  which 
presently  cAtain :  that  the  present  causes— that  is,  the  action  of  our  modem  rivers,  brooks, 
and  torrents,  and  of  the  air  and  water  on  the  sur&ces  now  exposed  to  them—have  had  but 
litde  share  in  modifying  our  alluvial  formations,  or  bringing  them  into  their  present  form.— 
The  doctrine  seems  to  me  most  distinctly  demonstrable,  that  wlierever  gravel  or  clay  beds 
alternate  with  each  other,  and  wherever  bowlder  stones  prevail  remote  fW>m  the  parent  rock, 
or  cut  off  from  it  by  high  intervening  ridges,  that,  at  the  time  when  the  sui'face  of  the  solid 
rock  became  covered  with  such  alluvium,  much  the  greater  part  of  it  was  hundreds  of  feet 
beneath  t  ae  waves.  The  supposition  of  the  prevalence  of  enormous  lakes,  requiring  barrien 
only  less  stnpendoos  than  our  highest  secondary  mountain-ranges,  whose  outbursts  must  have 
swept  every  movable  thing  befin«  them,  seems  for  more  untenable  than  the  aMumption  that 
the  present  drv  land,  at  the  era  of  bowlders  being  transported,  was  beneath  the  level  of  the 
ocean,  from  which,  by  slow  elevations,  it  subsequently  emerged.  Our  newer  alluvia,  again, 
which  are  destitnte  of  eiTstic  bowlden  in  general,  such  as  our  Oarse  of  Gowrie  and  other 
days,  most  have  originated  when  the  sea  occasionally  invaded  the  land  to  such  moderate  ex- 
tent that  the  transportation  of  rock^  masses,  from  great  distances  from  our  moiuitain-laud,  had 
been  rendered  impossible,  by  the  mterventiou  of  elevated  ridges,  or  of  secondary  mountain- 
ru^es.*'!  More  than  this,  is  it  not  probable  that,  when  the  stratified  rocks  were  being  de- 
posited in  water,  portions  of  the  matter  of  which  they  were  about  to  be  formed  were  car* 
ried  away  by  currents,  and,  by  reason  of  the  motion  given  them,  were  deponted  in  eddies 
m  a  mechanical  stote,  instead  of  getting  leave  to  assume  the  crystaline  torm  of  indurated 
stratified  rock  T  May  not  all  diluvium  have  thus  originated,  instead  of  being  abraded  from 
solid  strata,  althongh*  it  is  possible  that  some  portion  maj  have  been  derived  from  the  abr^ 
sion  of  rocks  t  It  is  also  quite  conceivable  tnat  where  mdurated  rocks,  such  as  chalk,  and 
sandstone,  and  limestone,  were  left  bare  by  the  subsiding  waters,  and  exposed  to  atmospher- 
icaT  inflaences,  part  of  the  soil  upon  them  may  have  been  derived  at  first  immediately  from 


(411.)  The  soil,  or  incoherent  rocks,  when  complete  in  all  their  members,  consist  of  three 
parts.  The  oldest  or  lowest  part,  not  unfre(|uently  termed  diluviwnf  but  which  is  an  ob- 
lectiooable  teim,  inasmuch  as  it  conveys  the  idea  of  its  having  been  formed  by  the  Noachitm 
dd.uge,  which  it  may  not  have  been,  but  may  have  existed  at  a  much  older  period  of  the 
dobe.  This  cannot  be  called  afluviumf  according  to  the  definition  of  that  deposit  given  by 
Mr.  Lyell,  who  considers  it  to  consist  of  **  sucn  transported  matter  as  has  been  thrown 
down,  whe&er  by  riven,  floods,  or  other  causes,  upon  land  not  permanently  submerged 
beneath  the  vraten  of  Jakes  or  seas^-I  say  permaAently  ntbmergedt  in  order  to  distin- 
flnsh  between  ailumumt  and  regular  tubaqueoue  depoeits.  These  r^ular  strata,*'  be  con- 
tmnea,  "  are  aooumulated  in  lakes  or  great  submarine  receptacles ;  but  the  alluvium  is  in 
the  channels  of  rivers  or  cnrreBts,  where  the  materials  may  be  regarded  as  still  in  tratuiiUf 
or  on  their  way  to  a  place  of  rest"j|  Diluvium,  therefore,  should  rather  be  termed  subaque- 
tns  deposits,  and  may  consist  of  clay,  or  gravel,  or  sand,  in  deep  masses  and  of  lar^e  extent. 
It  ma^,  in  foct,  be  transported  matenaU,  which,  il  they  had  been  aUpwed  to  remain  in  theiir 


*  Lyell's  PifacfplM  at  (feologj.  ruLVL  t  Ibid. 

i  Prise  EMiys  of  the  Highland  and  Afriealtaial  flaoiatipr  of  Beotiaad,  voL  xUL 
i  IlMiTs  Principles  of  Oeology,  vol.  iiL 
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original  site,  -would  have  formed  indurated  aluminoas  and  ailiciouB  rockt.  When  such  nb- 
■qaeoiM  deposilB  are  exposed  to  atmoepherical  influences,  an  arable  soil  is  easily  formed 
mpon  them. 

(412.)  True  alluvial  deposits  mav  raise  themselves  by  accumulation  above  their  depositing 
-waterd,  and  art  can  assist  the  natural  process,  by  the  erection  of  embankments  against  the  eii- 
cnmchmentB  of  these  waters,  and  by  the  casting  out  of  large  ditches  for  carrying  them  away, 
as  has  been  done  in  several  places  in  the  rivers  and  coasts  of  our  country.  Atmoi^heriol 
influences  soon  raise  an  arable  soil  on  alluvium. 

(413.)  The  third  member  of  soils  is  the  upper  monld,  which  has  been  directly  derived 
fix)m  vegetation,  and  can  only  come  into  existence  after  either  of  the  other  soils  has  been 
placed  in  a  situation  fiivorable  for  the  support  of  plants.  Mould,  b«*ing  in  contact  with  air, 
always  exists  on  the  surface,  but  when  either  the  subaqueous  deposit  or  the  alluvium  is 
wautiiig,  tlie  mould  then  rests  upon  the  one  present ;  or  botli  may  be  wanting,  and  then  it 
rests  upon  the  indurated  rocky  strata. 

(414.)  When  the  last  case  happens,  if  tlie  rocky  stratum  is  porous,  by  means  of  numerous 
fissures,  or  is  in  inclined  beds,  the  arable  soil  is  an  earthy  mould  of  good  quality  for  agrical- 
tural  purposes ;  such  as  are  the  moulds  upon  sandstones,  limestones,  and  trap,  and  the  up- 
(ler  chalk  formation ;  but  if  it  rest  on  a  massive  rock,  then  the  mould  is  converted  into  a 
spongy,  wet  pabulum  for  subaqiiatic  plants,  forming  a  marsh,  if  the  tdte  is  low,  and  if  high, 
it  is  converted  into  thin  peat ;  and  both  are  worthless  soils  for  Affiiculture.  When  the 
mould  rests  immediately  u]Kjn  clay  subaqueous  deposit,  a  coarse  ana  rank  vegetation  exists 
upon  it,  and  if  the  water  which  supports  it  has  no  opportunity  of  passing  away,  in  time  a 
bog  is  formed  by  die  cumulative  git>wtli  of  the  snba^uatic  mosses.*  When  mould,  on  the 
other  hand,  is  formed  on  gravelly  deposit,  the  vegetation  is  short,  and  dry,  and  sweet,  and 
particularly  well  adapted  to  promote  the  sound  ieeding  and  health  of  sheep.  On  such  de- 
posits water  is  never  seen  to  remain  after  the  heaviest  fall  of  rain.  When  mould  rests  on  al- 
luvial deposit  of  whatever  nauire,  a  rich  soil  is  the  consequence,  and  it  will  be  natnraUy  dry 
only  wheD  the  deposit  is  gravelly  or  sandy. 

(415.)  Mr.  De  La  Beche  seems  to  think  that  farmers  do  not  know  the  reason  why  subsoils 
are  fiivorable  or  uufiivorable  to  the  soil  upon  them.t  I  suspect  diey  know  more  about  them 
than  he  is  aware  of.  They  know  quite  well  tiuit  a  dry  subsoil  is  more  favorable  to  Agricul- 
ture thnn  a  retentive  one ;  that  gravel  forms  a  drier  subsoil  than  clay  ;  and  that  the  reason 
why  these  results  should  be  so  is,  that  clay,  or  a  massive  rock,  will  not  let  water  pass 
through  it  so  easily  as  gravel,  and  I  presume  no  geologist  knows  more  of  the  matter. 

(41G.)  [We  must  now  observe  soils  and  subsoils  in  another  point  of  view.  A  practical 
oudine  of  the  characters  of  various  soils,  and  the  manner  in  which  they  may  be  distinguished 
one  from  another,  having  been  already  pointed  out  to  you,  my  intentum  now  is,  to  consider 
them  scientifically,  for  the  purpose  of  preparing  your  minds  for  following  me  through  the 
mazy  windings  qf  theoretical  Agriculture,  as  developed  by  tlie  joint  application  <if  chemistrv* 
mechanical  philosophy,  and  vegetable  physiology.  Although,  to  thi*  contemplative  and  still 
more  to  the  speculative  student,  this  branch  of  the  subject  will  exhibit  the  greatest  charms, 
still  I  beg  you  to  bear  in  mind  continually,  that  it  is  with  mractice  you  have  to  do,  and  that 
theory  must  only  be  used  caudously  as  an  adjunct  to  well-studied  and  assiduously -applied 
practical  knowledge ;  and  although,  by  so  doiuff,  I  fully  believe  you  will  not  only  incitsaae 
preatly  your  interest  in  the  whole  matter,  but  will  likewise  proceed  with  more  rapid  stride* 
m  the  progress  of  inq^rovement*  I  feel  equally  satisfied  that  an  opposite  course,  viz,  the  ttudy 
of  theory  antecedent  to  the  application  of  pr€u:tice,  will  almtwt  invariably  be  productive  of 
just  the  opposite  effects,  viz.  tne  retardcition  of  your  real  advance  in  knowledge,  and  will, 
moreover,  make  you  run  a  rea  t  risk  of  becomuig  speculative  men,  than  which  nothing  caa 
be  more  inimical  to  reo/  improvement. 

(417.)  SoUf  considered  scientifically,  may  be  described  to  be  essentially  a  mixture  of  an 
impalpable  powder  with  a  greater  or  nnaller  quantity  of  visible  particles  of  all  sizes  and 
shapes.  Careful  examination  will  prove  to  us,  that  although  the  visible  particles  have  sev«i- 
ral  indirect  effects,  of  so  great  importance  that  they  are  absolutely  necessary  to  soil,  still  thtf 
impalpable  powder  is  the  only  portion  which  directly  exerts  any  influence  upon  vegetation. 
This  impalpable  powder  consists  of  two  distinct  classes  of  substances,  viz.  inorganic  or  mistf 
0ral  matters,  and  animal  and  vegetable  substances,  in  all  the  various  stages  of  decomposition. 

(418.)  A  very  simple  method  may  be  employed  to  separate  these  two  classes  of  particles 
from  each  other,  viz.  the  impalpable  powder  and  the  visible  particles ;  and,  in  so  doing,  we 
obtain  a  very  usefol  mdex  to  the  real  value  of  the  soil.  Indeed  all  soils,  except  stiff  clays, 
can  be  discmninated  in  this  manner.  The  greater  the  proportion  of  the  impalpable  matter, 
ibe  sreater,  coterie  paribus,  vvill  be  the  fertility  of  the  soil.  (438  ) 

(419.)  To  effect  tnis  separation,  the  following  easy  experiment  ma^  be  performed  Take 
a  glass  tube  about  2  feet  lonff,  closed  at  one  end;  fill  it  about  half  rail  of^  water,  and  shake 
into  it  a  sufficient  quantity  of  the  boU  to  be  examined  to  fill  the  tube  about  2  inches  ftom  the 
bottom ;  then  put  m  a  cork,  and  having  shaken  the  tube  well  to  mix  the  earth  and  water 

*  Foranaeconatortheorlffaiof  Bo«,seeiytimonlI6ss. 
t  De  La  Beche,  How  to  oiiterve  Geoloey. 
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tbotoagbly,  set  the  tabe  in  an  upright  pontion,  for  the  mil  to  lettle  down.  Now,  as  the 
larger  particles  are  of  course  the  heavier,  they  frll  first,  and  form  the  ondermost  layer  of  the 
deposit,  and  so  on  in  regular  gradation,  the  impalpable  powder  being  the  last  to  submde,  and 
hence  occupying  the  uppennost  portion.  Then  oy  examining  the  relative  thickness  of  the 
various  layers,  and  calculating  their  proportions,  you  can  make  a  very  accurate  mechanical 
analysis  of  the  soil. 

(420.^  The  Mtones  which  we  meet  with  in  soil  have  in  general  the  same  composition  as  tlie 
mm  itself,  and  hence,  by  their  gradually  crumbling  down  under  the  action  oAair  and  moiBtare, 
they  are  continually  adding  new  impalpable  matter  to  the  soil,  and  as  I  shall  show  you  here* 
after  the  large  quantity  of  this  impalpatile  mineral  matter  which  is  annually  removed  by  the 
crops,  yon  will  at  ouce  perceive  tnat  this  constnnt  addition  must  be  of  ^(reat  value  to  the  soil. 
This,  therefore,  is  one  important  fanction  performed  by  the  stones  of  soil,  viz.  their  dTordittg 
a  continually  renewed  supply  of  impalpable  mineral  matter. 

(421.)  When  we  come  to  consider  the  nourishmeut  of  plants,  we  shall  find  that  their  food 
undergoes  various  preliminary  changes  in  the  soil  previous  to  its  being  made  use  of  by  the 
plants,  and  the  lud  of  cheraiKtry  will  prove  to  us  that  the  effect  is  produced  by  the  joint 
action  of  air  and  water ;  it  foUowR,  the-efore,  that  soil  mnst  be  porotiH.  Now,  this  ponisity 
of  the  soil  is  in  part  produced  by  ihe  presrnct  of  the  larger  particles  of  matter,  which,  being  of 
all  varieties  of  shape,  can  never  fit  closely  together,  but  always  leave  a  multitude  of  pores 
lietwecn  them ;  and  in  this  manner  permit  of  the  fiee  circulation  of  air  and  water  thixaigh 
the  soil. 
(423.)  As  the  porous  nature  of  soil  may,  to  a  certain  extent,  be  taken  as  an  index  of  its 
wv9r  of  retaining  moisture,  it  is  advisable  to  determine  its  amount.  This  is  effected  in  the 
Qowing  way:  Instead  of  putting  the  water  first  into  the  tube,  as  dii^ected  above  (419),  and 
shaking  the  soil  into  it,  take  a  portion  of  soil  dried  by  a  heat  of  about  200^  F.  ana  shuke  it 
mto  the  dry  tube,  and  by  tappmg  the  closed  end  frequently  on  the  table,  make  the  soil  lie 
compactly  at  the  bottom ;  when  yon  have  fully  effected  this,  that  is,  when  farther  tapping 
produces  no  reduction  of  bulk,  measure  accurately  the  column  of  soU,  cork  the  tube,  shake 
It  till  the  soil  becomes  again  quite  loose,  and  tlieu  pour  in  the  water  as  directed  above  (419.) 
After  it  has  fully  subsided,  tap  the  tube  as  before,  and  re-measure ;  the  incn^ose  of  bulk  is 
dependent  upon  the  swelling  of  each  particle  by  the  absorption  of  water,  and  hence  showa 
the  amount  of  porosity.  In  very  fertile  soil  I  have  seen  this  amount  to  one-sixth  of  the  whole 
bulk. 

(423.)  The  functions  of  the  impolpabU  matter  are  fax  more  complicated,  and  will  require 
a  somewhat  detailed  description.  In  this  portion  of  the  soil  the  mineral  and  oi^nic  matter 
are  so  completely  united  that  it  is  quite  impossible  to  separate  them  from  each  other ;  indeed, 
there  are  veiy  weighty  reasons  for  believing  that  tliey  art«  chemically  combined.  It  is  from 
this  portbn  of  the  soil  that  plants  obtain  all  their  mineral  ingredients,  and  likewise  all  their 
organic  portions,  in  so  fiur  as  these  are  ob^Loned  by  tho  roots ;  in  fact,  plants  receive  nothing 
finm  the  soil,  except  water,  which  has  not  been  associated  with  that  portion  which  is  at 
present  engaging  our  attention. 

(424.)  The  particles  forming  the  impalpable  matter  are  in  such  close  apposition  that  the 
whole  acts  in  the  same  way  as  a  spon^,  and  is  hence  capable  of  absorbing  liquids  and  re 
tuning  them.  It  is  in  this  way  that  sod  remains  mtiiat  so  near  the  surfoce  even  af^r  a  long 
continued  drouth ;  and  I  need  not  teU  you  how  valu  ible  this  property  must  l>e  to  the  plants, 
since  by  this  means  they  are  supplied  with  moisture  during  the  heat  of  summer,  when 
odterwise,  unless  artificially  watered,  they  would  very  soon  wither,     v. 

(425.)  Another  most  useful  function  of  this  impalpable  portion  is  its  power  of  separating 
oiganic  matter  from  water  in  which  it  has  l>oen  dissolved.  Thus,  f(>r  example,  if  you  take 
the  daik  brown  liouid  which  flows  from  a  dunghill,  and  pour  it  on  the  surface  of  some  earth 
in  a  flower  pot,  ana  add  a  suffi'jient  nuantity  to  soak  the  whole  earth,  so  that  a  portion  flows 
oat  through  the  bottom  of  the  pot,  this  latter  liquid  wiU  be  found  much  lighter  m  color  4ian 
before  it  was  poured  upon  tho  earth,  and  this  ctfoct  will  be  increased  the  nearer  the  soil  ap- 
proaches in  its  nature  to  subsoil.  Now,  as  the  color  was  eutindy  owing  to  tho  organic  mat- 
ter diasolved  in  it,  it  follows  that  the  loss  of  color  is  dependent  upon  an  equivalent  loss  of  or- 
ganic matter,  or,  in  other  word%  a  portion  of  the  organic  matter  has  entere<l  iuto  ckemieal 
eawtbinatum  with  the  impalpable  mineral  matter,  and  has  thus  become  insoluble  in  water. 
The  advantage  of  this  is,  that  when  soluble  organic  matter  is  applied  to  soil,  it  does  not  all 
soak  throu^  with  the  water  and  escape  beyond  the  reach  of  the  roots  of  the  plants,  but  it 
retained  by  the  impalpable  portions  in  a  condition  not  liable  to  iz^ury  from  rain,  but  still  ca 
pable  of  becoming  food  for  plants  when  it  is  required. 

(426.^  Hitherto  I  have  pointed  out  merely  the  mechanical  relations  of  the  various  constit- 
moatB  ot  soil,  widi  but  little  refbrence  to  their  chemical  constitution ;  this  branch  of  the  sub- 
ject, altfaoogfa  by  fiur  the  most  important  and  interesting,  is  nevertheless  so  difficult  and  com- 
plex that  I  cannot  hope  for  the  practical  fiurmer  doing  much  more  than  making  himself  fimiil* 
lar  with  the  namet  of  the  various  chemical  ingredients,  and  learning  their  relative  value  aa 
respects  the  fertility  of  the  soil ;  aa  to  his  attemptine  to  prove  their  existence  in  his  own  soil 
by  analysia,  I  fear  mat  ia  6r  too  diflkolt  a  aubject  Sir  lum  to  grapple  with,  unleaa  regulaxly 
•ducaipd  aa  an  analytical  chemiat. 
(41^ 
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(427.)  Sofl,  to  be  luefal  to  the  British  agriculturist,  most  GontBin  no  kss  than  12  dilpMWiit 
chemical  sabstaoces,  viz.  silica,  alumiiiA,  oxide  of  iron,  oxide  of  mangapese,  lime,  wiag»MMn^^ 
potass,  snda,  phosphoric  acid,  snlpharic  acid,  chlorine,  and  organic  matter ;  each  of  these  sab- 
stances  must  enm[e  our  attention  shortly ;  and  as  I  by  no  means  purpose  to  buiden  your 
memfMHes  by  relatrog  all  the  fiicts  of  interest  connected  with  them,  I  shall  confine  my  obser 
vations  almost  solely  to  their  relative  importance  to  plants,  and  dieir  amount  in  soil. 

(428.)  Silica,  This  is  the  pure  matter  of  sand,  and  also  constitutes  on  an  average  about 
60  per  cent,  of  the  various  clays ;  so  that  in  soil  it  generally  amounts  to  from  75  to  95  per 
cent.  In  its  nncombined  state,  it  has  no  direct  influence  upon  plants,  beyond  its  mechanical 
action,  in  supporting  the  roots,  &c. ;  but,  as  it  possesses  toe  properties  of  an  acid,  it  unites 
with  various  alkaline  matters  in  the  soil,  and  produces  compounds  which  are  required  in 
greater  or  less  quantity  by  every  plant.  The  cnief  of  these  are  the  nlicalet  of  potass  a$td 
soda,  by  which  expression  is  meant  the  compounds  of  silica,  or,  more  properiy,  silicic  acid 
with  the  alkalies  potaM  and  soda. 

(4^9.)  Alumina.  This  substance  never  exists  pure  in  soil.  It  is  the  ckaraeterisHe  ingre- 
dient rif  clay,  uhlifiu^h  it  exists  in  that  compound  to  the  extent  of  only  30  or  40  per  cent.  It 
exerts  no  direct  chemical  influence  on  ve^etatitm,  nnd  is  scarcely  ev<«r  f(»und  iu  the  ashes  of 
plants.  Its  chief  M&lne  hi  soil,  therefore,  is  owing  to  its  eflects  in  rendering  soil  more  reten- 
tive of  moistun^     Its  amoiuit  varies  fmm  i  per  cent,  to  13  ()er  cent. 

(430.)  Oxide  of  Iron.  There  are  two  oxides  of  iron  fitund  in  vnls,  namely,  the  protoxide 
and  peroxide ;  one  of  which,  the  pmtoxide.  is  fiequently  very  injurious  to  vegetation — ^in. 
deed,  so  much  so,  tliat  ^  {>er  cent,  of  a  soluble  salt  of  this  oxide  is  sufficient  to  render  soil 
almost  barren.     The  peroxide,  however,  is  often  Inund  in  small  quantities  in  the  ashes  of 

{)lants.     The  two  oxides  together  constitute  from  A  to  10  per  cent,  of  soil.     The  blue,  yel 
ow,  red  and  brown  colors  of  soil  are  more  or  less  dependent  upon  tlie  presence  of  Iron. 

(431.)  Oxide  of  Manganese.  This  oxide  exists  in  neai'Iy  all  soils,  and  is  occasionally 
Ibund  in  plants.  It  dttes  not,  however,  appear  to  exert  any  important  influence  either  m» 
chanically  or  chemically.  Its  amount  varies  frfmi  a  mere  trace  to  about  1||  per  cent.  It  a* 
sists  in  giN'ing  the  black  color  to  scnl. 

(432.;  These  4  substances  constitute  by  &r  die  greatest  bulk  of  every  soil,  except  the 
chalky  and  i)eaty  vaiieties,  but,  nevertheless,  chemically  speakings  are  of  trifling  importance 
to  plants ;  whereas,  the  remaining  8  are  so  absolutely  essential  that  no  soil  can  be  cultivated 
with  any  success  unless  provided  with  them,  either  naturally  or  artificially.  And  when  you 
consider  tliot  scarcely  any  of  them  constitute  1  per  cent  of  the  soil,  you  will  no  doubt  at  first 
be  surprised  at  their  value.  The  sole  cause  of  their  utility  lies  in  the  feet  that  they  amstilute 
the  ashes  of  the  plants ;  and  as  no  plant  can,  by  possibility,  thrive  witliout  its  inorganic  con 
stituents  (Us  ashet),  hence  no  soil  can  be  fertile  which  does  not  contain  the  ingredients  of 
which  these  are  made  up.  I  shall  not  treat  of  each  separately,  but  will  furnish  you  with  one 
or  two  analyses  of  soil  to  show  their  importance,  and  to  impress  them  more  fully  on  your 
memoir.  I  regret  that  I  must  look  to  foreign  works  to  flimish  these  analyses ;  but  the  truth 
is,  we  have  not  one  siiigle  published  analysis  of  British  soil  by  a  Britisn  chemist  which  is 
worth  recording.  Sir  Humphry  Davy  just  analyzed  soil  to  determine  the  amount  of  the  first 
4  substances  monti<nied,  and  one  or  two  others,  and  fiuled  to  detect  5  or  6  of  the  most  impor^ 
ant  ingitHlients.  In  (act,  the  only  useful  analyses  we  possess  are  those  performed  by  Spreu* 
gel,  and  quoted  in  Dr.  J<yon  Play&ir's  second  edition  of  Liebig's  Organic  Chemistry  a|>plied 
to  Agricultm*e,  iram  which  valuable  work  I  quote  the  following  examples. 

(433.)  Analysis  of  a  very  fertile  eUluvial  sail  fiiom  Honigpolder.  Com  had  been  cultivated 
upon  this  soil  tor  70  years  without  any  manure  having  been  applied  to  it,  but  it  was  now  and 
then  allowed  to  lie  &Uow : 

Bilica  with  fine  silicioas  sand 64.800 

Alumina 5.700 

Peroxide  of  iron 6.100 

manganese 0.090 

Lime 5.880 

Magnesia 0.840 

Potass  combined  with  silica 0.210 

Soda  combined  with  silica 0.393 

Solpfanric  acid  combined  toith  lime 0.210 

Chlorine  in  common  salt 0  201 

Phosphoric  acid  combined  with  lime 0.4.30 

Carbonic.acid  combined  with  lime 3.M0 

Homua 5.600 

RamxiB  Molnble  in  alkalies 2.540 

*  (.Azotized  matter ••..  1.589 

Water 1.504 


Organic  S 


100.000* 


MebVs  Oi|saiG  Chemistry  applied  to  igrteQltiirB,Sd  edit 
(416; 
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\434.)  ANuvidl  ioU  from  Ohio,  ramailcable  for  iti  ftrtUUf^ 

Silica  with  fine  sOicioiis  aand 79.838 

Alamina .' 7.306 

Protoxide  and  peroxide  of  iron,  with  mruh  ntetgneiie  iron^-itmd 5.834 

Peroxide  of  manganese 1.320 

Lime 0.619 

Magnesia 1.024 

PotaM  combined  with  nliea 0.200 

Soda 0.024 

Phosphoric  aoid  combined  vrith  Hme  and  iron p 1.776 

Balphoric  acid  combined  teiik  lime 0.]29 

Chlorine  in  common  nalt. ^  0.036 

AMMvkl    C  Hamas  soluble  in  alkalie* 1.950 

"^~J*'^Hamus  with  a zotized  matter 0.236 

maner,  ^  ae„inons  matter  and  wax 0.025 

loo.obt) 

(435.)  Loamy  sand  from  the  environs  of  Bmnswick,  very  barren'-^ 

Silica  with  coarse  dlicioos  sand 95.843 

Alumina 0.600 

Peroxide  of  iron 1.800 

Peroxide  of  nMuiganese a  trace. 

Potass  and  aoda 0.005 

Lime  armbintd  with  nilica 0.038 

M&fniesia  combined  tmtk  tilica 0.006 

Solphurtc  acid 0.002 

Phosphoric  acid  combined  with  iron 0.198 

Chlorine  t«  common  salt 0.006 

Organic  J  Hnmas 0.502 

maueTi  l  Hnmua  soluble  in  alkalies 1.000 

100.000 

^ere  the  sterility  is^  e-videnthr  produced  by  the  small  amfmnt  of  potass,  soda,  lime,  mngne* 
aia,  and  snlpburic  acid— all  of  which  are  essential  for  the  ashes  of  most  of  our  usually  culti> 
Tated  crops. 

(436.)  These  analyses  will  give  you  some  idea  of  the  complex  nature  of  the  soil,  and  the 
necessity  of  most  minute  analysis  if  we  wish  to  ascertain  its  real  value.  The  reason  for  such 
minuteness  in  analysis  becomes  obvious  when  we  consider  the  imraeiMe  weights  with  which 
you  have  to  do  in  practical  Agriculture :  for  example,  every  imperial  acre  of  soil,  considered 
as  only  8  inches  deep,  will  weigh  1884  tons,  so  that  0.002  per  cent,  (the  amount  of  sulphuric 
acid  in  the  barren  soil)  amount)  to  80.64  lbs.  per  impcritd  acre. 

(437.)  I  have  purnosely  avoided  saying  anything  of  the  organic  matter  of  soil,  as  this  is  a 
most  complicated  suoiect,  and  will  be  far  better  considered  under  the  head  of  manures. 

(438.)  All  tiiese  substances,  except  the  silica  contained  in  the  form  of  sand,  constitute  liie 
impalpable  matter  of  aoiL  It  is  evident,  therefore,  that  this  may  differ  much  in  chemioal 
constitution  without  differing  in  amount,  and  yet  have  the  greatest  influence  upon  the  fertil- 
i^  of  the  soil ;  my  design,  therefore,  of  introducing  the  words  "  cateris  paribus "  in  parft> 
graph  (418)  was  to  mduce  you  to  beftr  in  mind  that  the  statement  refers  solely  to  soil  consid- 
erea  mechanically.  For  fear  of  being  misimderstood,  therefore,  I  would  paniphrase  the  sen 
tence  thus :  Without  a  certain  amount  of  impalpable  matter,  soil  cannot  possibly  be  fertile , 
yet  while  the  existence  of  this  material  proves  the  soil  to  be  mechanically  well  suited  for 
cultivation,  chemical  analysis  alone  can  prove  its  absolute  value  to  the  farmer. 

(439.)  Potass  and  soda  exist  in  variable  quantities  in  many  of  the  more  abundant  miner- 
als, and  hence  it  follows  that  their  proportion  in  soil  will  vary  according  to  the  mineral  which 
produced  it.  For  the  sake  of  reference,  I  have  subjoined  die  following  table,  which  shows 
die  amount  per  cent,  of  alkalies  in  some  of  those  minerals,  and  likewise  a  rough  calculation 
c^  the  whole  aioKmnt  per  imperial  acre  in  a  mxl  composed  of  these,  supposing  such  a  soil  to 
be  10  inchea  deep. 


Name  of  MfaieraL 

Amoam  per  cent 
of  Alkali. 

Name  of  Alkali. 

Amount  per  Imperiid  Acta 
in  a  toil  10  inches  deep^ 

i*ebniar . ................. 

17.75 
3.31  to  6.62 
2.75  to  3.31 
5.75  to  10. 

Potass 

927,360  lbs. 

CftBkslom 

Potass  and  Soda 

Potass. 

161.000  to  322,000  lbs. 

dfKY-iilste 

80.500  to  161  :)00  lbs. 

Banh 

Potass  and  Soda 

37,887  to     56.875  IbA 

(440.)  From  the  above  table  you  see  the  abundant  quantities  in  which  these  viable  sub- 
ctancea  are  contained  in  soil ;  some,  however,  of  yoa,  vtrfao  are  acquainted  with  chemistry, 
■win  ttatnrally  ask  the  question.  How  is  it  that  liie«e  tdkalies^have  not  been  long  ago  washed 
swsy  by  tibe  rain,  since  they  are  both  so  very  soluble  in  water?  Now  the  reason  of  their 
i»t  OBvmg  been  dissolved  is  die  following ;  and  it  noay  in  justice  be  taken  aa  m  example  of 
(417) M 
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tbxme  wise  provisions  of  Nature,  whereby  what  is  useful  is  never  vrasted,  and  yet  is  at  aB 
times  supplied  aboudantly. 

(441.^  These  alkalies  exist  in  combination  with  the  various  other  ingredients  of  the  rock 
in  whicn  they  occur,  and  in  this  way  have  such  a  ^werfiil  attraction  &r  each  other  that  they 
are  capable  of  resisting  completely  the  solvent  action  of  water  so  lone  as  the  intesrity  of  tiia 
mass  is  retained.  When,  however,  it  is  reduced  to  a  perfectly  impupable  powder,  this  a^ 
tractiou  is  diminished  to  a  considerable  extent,  and  then  the  lukali  is  much  more  easily  dJb- 
aolved.  Now  this  is  the  case  in  soil ;  and,  consequently,  while  the  stcmy  portions  of  soil  con- 
tain a  vast  supply  of  these  valuable  ingredients  m  a  condition  in  wliich  water  can  do  them 
DO  injury,  the  impalpable  powder  is  supplied  with  them  in  a  soluble  state,  and  hence  in  a 
condition  available  to  the  wants  of  vegctatiou. 

(442.)  In  the  rocks  which  we  have  mentioned,  the  alkalies  are  always  associated  with 
clay,  and  it  is  to  this  substance  that  they  have  the  greatest  attraction ;  it  follows,  therefore, 
that  the  more  clay  a  soil  contains,  the  more  alkalies  will  it  have,-  but  at  the  same  time  it  wlO 
field  them  less  easily  to  water,  and  through  its  medium  to  plants  — ^H.  R.  M.] 


22,    PLANTING  OF  THORN-HEDGES. 

"  Next,  fenc'd  with  hedges  and  dorp  ditches  round. 
Exclude  th'  encroachitig  cmUe  from  thy  cround." 

Dxydbn's  Vzbgix^ 

(443.)  Immkdi ATELY  in  connection  with  the  subject  of  inclosures  is  the 
construction  of  the  fences  by  which  the  fields  are  inclosed.  There  are 
only  two  kinds  of  fences  usually  employed  on  farms,  namely,  tkom-h^dge* 
ana  Hone-dykes.  As  winter  is  the  proper  season  for  planting,  or  runninc^ 
as  it  is  termed,  thorn-hedges,  and  summer  that  for  building  stone-dykes,  I 
shall  here  describe  the  process  of  planting  the  hedge,  and  defer  the  de- 
scription of  building  the  dyke  until  the  arrival  of  the  summer  season.  It 
may  be  that  the  farm  on  which  you  have  entered  as  a  pupil,  or  that  which 
you  have  taken  on  lease,  may  not  require  to  be  fencea  with  thorn-hedges. 
Still  it  is  requisite  that  you  should  be  made  acquainted  with  the  best  mode 
of  planting  them.* 

[*  The  dryness  of  oar  soil  and  climate,  and  yet  more  the  want  of  per$ittenee  which  cbaracter> 
izes  Amcricaa  aj^ricaltarists,  and  which  is  so  particalarly  reqaiske  in  the  formation  of  ■  good 
hedge,  will  render  the  rearing  of  hedges  a  work  of  very  limited  extent  and  of  doubtful  success. 
Moreorer,  the  liability  of  all  estates  to  be  again  and  again  divided  and  subdivided,  will  cooperata 
with  other  reasons  to  the  same  end.  Still,  they  answer  well  and  are  highly  ornamental  for  small 
inclosares,  and  for  that  purpose  wo  are  inclined  to  believe  the  >£aclara,  or  Osage  Orange,  will 
prove  valuable  as  it  is  beautiful,  as  any  one  may  see  at  Mr.  Csshing's,  near  Boston. 

As  an  agricaltaral  topic,  we  confess  wc  do  not  regard  it  as  one  of  general  interest,  and  might 
have  omiued  it  altogether  but  for  reasons  already  alleged,  in  similar  cases.  The  sabscriber  who 
reflects  that  in  Stephens's  Book  of  the  Farm  he  is  getting  a  work  tliat  wonld  cost  him  more.thaii 
$20,  will  be  content  to  pat  ap  with  some  things  that  may  not  have  for  him  immediate  value. 

On  large  estates  in  the  South,  everything  forbids  the  expectation  thai  hedges  will  ever  be  re- 
sorted to  as  division  fences ;  and  on  small  ones  in  the  North,  stone  soppUes  a  more  convenieni 
material.  Besides,  we  anticipate  the  extension  of  the  soiling  system,  of  which  one  great  bene^ 
fit  will  be.  that  cross  fences  may  be  dispensed  with,  and  thus  one  of  the  greatest  hardens  on 
AgriccUture  be  shaken  off. 

In  the  old  American  Farmer  mach  may  be  (band  on  the  subject  of  hedges.    It  was  very  fall/ 

treated  by  Caleb  Kirk,  an  intelligent  practical  daaker  farmer  of  Delaware.    But  what  is  now 

needed  to  be  known  by  American  cultivators  who  are  disposed  to  make  experimenta  in  hedging, 

is  well  condensed  in  the  foUowhig  article  from  that  popular  and  exceUrat  periodica],  the  old 

Albany  Cultivator: 

Hedqks  for  Amkrica. — ^A  great  difference  of  opinion  exists  in  relation  to  hedges  for  thb 

CMXintTy.    There  have  been  some  very  succesdbl  attempts,  and  there  have  also  been  many  faihirea 

An  examinatwn  into  the  cawjtfsV  this  difference  of  success,  in  actual  experiments,  will  doubtlew 

be  of  ose,  and  enable  as  to  Jadge  whetlier  hedges  possess  advantages  over  other  kinds  of  fenov 

(418) 
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(444  )  The  proper  time  for  planting  thom-hedgcs  extends  from  the  fiitf^ 
of  the  leaf,  in  autumn,  to  Apiil,  the  latter  period  being  late  enough.  The'"' 
state  of  the  ground  usually  chosen  for  the  process  is  when  in  lea.     I  I'ecom-' 

in  any  esse.    W6  Ittelv  examined  wireTal  specimens  of  raoceaaTal  hedge-making.'  A'  pert'  oT^ 
th^B  -wete  made  by  John  RofataMm,  of  Palmyra,  N.  Y.,  a  vigonma  and  eDterpniIng  Knglt^C 
farmer,  wboae  experimenu  are  of  several  years'  continaance.    He  has  over  a  handred  rods  of - 
hedge  in  dtflbrent  stages  of  growth,  the  management  or  treatment  of  which  appears  to  be  par- 
tieakrty  worthy  of  attenfjoo. 

The  yoang  thorns  are  set  oaC  in  the  hedge-row  at  two  years  of  age,  after  which  th^  mn  cut  off' 
at' the  aarfacc  of  the  ground  the  first  year,  to  caase  a  thica  growth  of  sprouts ;  they  are  again  cat 
off  the  second  ymr.  from  four  to  six  inclies  from  the  ^und.  according  to  their  hight  mid  rigor; 
which  caasoa  a  second  crop  of  thick  sproats  at  that  hight ;  the  third  year  tbe^  are  cut  oiT  six  of ' 
eight  inches  higher,  and  so  on,  ridng  about  at  that  rate  until  the  hedge  is  five  or  six  feet  high* 
This  mode  of  treatment,  which  is  weQ  known  and  often  practiced  in  England,  obviates  the  nece»- ' 
sity  of  pltukingt  if  it  is  socoeesfaily  performed ;  the  successive  crops  of  thick  sproats  thaa  ooca>": 
sionedL  deoiieiy  interlace  each  other,  and  tlie  hedre  becomes  a  thick  mass  of  entangled  shoottv' 
and  branches,  which  cannot  be  separated.    It  is  in  fact  precidely  similar  to  the  process  of/eUing^ 
bdt  on  a  larger  scale*,  and  when  tne  best  specimens  thus  grown  are  forcibly  shaken  at  any  poi&V  " 
whole  rods  on  either  side  are  shaken  with  it  as  in  one  masa    This  felting  property  thai  becooNli'^ 
pf  more  value  by  far,  to  the  impregnability  of  the  hedge,  than  the  thorns. 

One  liedge  had  received  three  different  modes  of  treatment.  A  part  had  been  imperfectly  * 
crtdvated :  another  portion  had  been  well  cultivated  for  a  distance  of^two  feet  on  each  side ;  and-' 
a  third  stood  on  ground  which  was  trenched  two  feet  deep  before  planting.  The  growth  of  tfa^.*' 
second  was  twice  as  great  a«  the  first,  and  of  the  trenched  portion  still  greater.  Indeetl,  one  maj. 
arw^l  think  of  raising  com  by  planting  a  row  in  a  thick  meadow,  as  to  raise  a  good  hedge  with-"^ 
oaC  keeping  the  soil  constantly  mellow  aboat  the  yoang  trees.  A  space  two  feet  wide  on  either  ^ 
side  of  tne  hedge  is  the  distance  asually  kept  cultivated. 

From  six  to  eight  years  are  needed  to  make  a  good,  wibstantial  hedge,  proof  against  catde. 

These  hedgOK  are  set  on  a  bank  aboat  eighteen  inches  above  the  surface,  with  a  ditch  two  feet^ 
deep  serving  to  carry  off  surface  water  cm  one  side.    The  plants  are  set  six  inches  apart    If' 
closer,  they  do  not  grow  so  well. 

The  greatest  difficulty  which  J.  Robinson  finds,  is  protecting  the  young  hedge  for 's<iverir' 
years,  antil  it  is  proof  against  cattle.    For,  although  it  may  be  placed  along  tlie  side  of  a  fSemM^  > 
next  to  crops,  or  meadow,  yet  in  the  course  of  rotation  it  is  thrown  into  pasture,  and  is  thus  OA- 
dangered.    A  longer  course  of  alternating  crops  would  be  the  remedy  in  usual  ca«ea 

Hedges  for  pUuhing  are  not  subjected  to  the  successive  shortening  down  which  lias  been  jnM,*^ 
descril^d ;  but  the  young  stems  are  suffered  to  grow  until  several  feet  high  and  an  inch  or  mor« 
in  diameter,  when  they  are  cut  partly  off  near  the  ground  and  bent  over  to  an  angle  of  forty-fivia . 
degrees  in  the  direction  of  the  line  of  the  hedge.    A  thick  growth  of  branches  is  not  needed  be-  ' 
fore  this  operation.    AH  the  lar^e  branches  sliould  be  cut  off  at  the  time,  but  not  closely.   Yoang  '* 
shoots  afterward  ascend,  and  growing  upright,  form  cixiss-bars  with  the  main  stems  which  hav«  ' 
been  bent  over,  and  interlocking  with  them  produce  a  sort  of  lattice-work  possessing  ultimately  * 
great  strength.    A  small  portwn  of  the  trees  are  not  bent«  but  remain  upright,  to  stincu  the  rest*' 
and  slender  poles  are  run  along  the  top.  alternating  with  them,  to  keep  them  to  their  place  antH 
the  whole  is  firmly  established.    These  poles  being  gieen  and  of  perishable  wood,  cost  little,  and  ' 
rot  oat  when  they  are  no  longer  needed. 

The  selection  of  suitable  trees  for  forming  hed^os.  is  of  the  very  first  importance.    One  graal  ; 
reason,  without  any  doubt,  why  so  many  have  failed  in  their  experiments,  is  bad  selection,  or  li .' 
want  of  adaptationof  certain  species  to  the  climate  where  they  were  ased.    The  Bnglish  havr- 
thorn  has  been  found  entirely  unsuited  to  most  parts  of  the  United  States.    At  Newbor^,  aoooid-  W 
ing  to  A.  J.  Downing,  "its  fo  iage  becomes  quite  brown  and  unsightly  after  the  first  of  Aagoat** ... 
He  also  remarks  that  it  is  there  extremely  liable  to  the  attacks  of  the  borer.  Farther  south,  where  "* 
tlie  sammera  are  looger  and  dryer,  and  consequently  more  dissimilar  tu  those  of  England,  it  is  of 
no  value  whatever.    But  in  the  cooler  summers  of  Western  New- York,  and  where,  perfaapi^  tba 
soil  may  exert  alto  a  favorable  influence,  it  has  continued  to  fioarish  in  tpell-maHOged  hedges  for 
Boany  years.    All  the  hedges  of  John  Robinson,  already  described,  are  of  this  speciea ;  a  very 
Tigorooa  hedge,  on  the  grounds  of  John  Baker  of  Maoedon,  N.  Y.,  is  of  the  same.    We  hud' sap- 
posed  that  moist,  rich  land  would  be  better  suited  to  this  thorn  than  diy  upland ;  but  in  the  ex* 
periments  of  these  intelligent  farmers  it  has  been  bund  that  good  fertile  apland  is  inooraparab^ 
better. 

The  aOfdden  fidlares,  however,  of  this  thorn,  in  some  places  farther  south,  should  induce  ili 
caatioaa  use  on  a  large  scale,  especiallT  while  American  species  have  been  (bund  in  mpfft  parts 
of  the  country  so  much  superior.    The  Washington  thorn,  fCrtUosffut  cordata)  is  preferred  bv 
mae,  and  posaiDsscs  the  aavantage  of  the  seeda  vegetating  freely  the  firat  year.    Bat  in'PennsyC 
vayLia  and  Uelavrare,  where  both  this'  and  the  Newcaatle  thorn  (C.  erui-gaUiJ  have  been  ^id^ 
te^^Iy  used  for  many  years,  the  latter  has  in  all  cases  been  found  so  decidedly  superior  h^^s 
hapHneast  visor  and  firedmess  of  growth,  to  the  former,  as  to  give  it  eminently  Um  i>rm9rettOQt  ■\ 
Inoeed,  the  Newcastle  thorn  appears  to  be  the  only  American  species  extensively^  tried.^  wWok'' 
kaik  t»  aU  eatet  whatever,  proved  to  be  entirely  free  from  all  disease  or  defect    It  is  not  imprc^b*  -^ 
aUb,  imwerer,  that  the  WaidiingtoB  thorn  mav  sueoeed  finely  so  far  north  as  northern  or  woaleiA  :j 
NeW-Yoi'lc,  where  the  English  species  is  itself  no  mnch  noore  socoessfal  than  elsewhere.  Ita.ewy  .v< 
crowth  from  seed,  besides,  rendera  it  worthy  of  trial.    There  are  other  trees,  doobtiespt.of  yal^."* 
Br  this  parpose.    The  Buokthom  has  been  found  perfik:tly  hardy  and  successful  around  Boston^ 
•ad  the  poiaoiMNia  duxmebu  of  ita  bark'seOMM  it  DMttA  H^mUMm  ib»'  knlb^    Iti  ttm* llx^'ttittf 
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mended  lea  as  the  best  state  for  the  process,  in  a  paper  on  thcxm-hedgetf 
which  appeared  some  years  ago  ;*  but  expeiicnce  has  since  connnced  me 
that  this  is  not  the  best  state  of  the  gi'ouncf  for  the  purpose ;  because  graw 
grows  up  from  the  turf  around  tlie  young  thom-plants,  and  cannot  lie 
easily  removed,  but  with  the  removal,  at  the  same  time,  of  a  considei-able 
portion  of<ihe  earth  upon  which  the  young  plants  rest.  A  much  better  time, 
therefore,  is  afler  the  g^und  has  been  thoroughly  fallowed  during  the  sum- 
mer, that  is,  after  it  has  been  perfectly  cleai*ed  of  all  weeds  ;  well  stirred 
and  commixed  with  the  plow  and  the  harrow,  and  pulverized,  if  need  be, 
with  the  roller;  freshened  by  lengthened  exposure  to  the  air;  amply  ma- 
nured with  good  dung,  to  promote  the  growth  of  the  young  diom-plants  ; 
and  sufficiently  limed  to  pre^'ent  worms  traversing  the  soil,  and,  in  conse 
quence,  moles  mining  in  quest  of  them.  If  the  field  in  which  the  line  of 
hedge  is  proposed  to  be  planted  is  not  intended  to  be  thoroughly  fallowed — 
that  is,  by  a  bai-e  fallow  or  a  crop  of  potatoes  or  turnips — ^the  part  to  be  oc- 
cupied by  the  hedge  should  be  so  treated,  in  order  to  render  the  soil  as  clean, 
and  fi-esh,  and  fertile  as  possible;  and  the  expense  incurred  by  this  treatment 
of  the  soil  will  be  repaid  by  the  increased  health  and  strength  of  the  hedge 
for  many  years  thereafter.  There  is  no  doubt  that  lea-sod  affords  a  firmer 
bed  for  the  young  thorn-plants  to  rest  upon  than  fallowed  ground ;  but  it 
is  of  much  gi^eater  importance  to  secure  the  ground  from  weeds,  and  health 
and  strength  to  the  young  plants,  than  mere  firmness  of  soil  under  them, 
but  which  peculiar  advantage  may  be  attained,  too,  partly  by  allowing  the 
fallowed  ground  to  consolidate  for  a  time  before  commencing  the  opera- 
tion, and  partly  by  trampling  the  soil  thoroughly  while  in  the  act  of 
planting. 

(445.)  The  ground  ha\nng  been  thus  prepared,  the  planting  of  the  hedge 
may  be  pi'oceeded  with  forthwith.  If  its  line  of  dii*ect]on  is  determined 
by  existing  fences ;  that  is  to  say,  if  one  side  of  a  field  only  requires 
fencing,  then  the  new  fence  should  bo  made  parallel  with  the  old  one.  that 
runs  N.  or  S.,  and  it  may  take  any  convenient  course,  if  its  general  dii-ec- 
tion  is  E.  and  W.  Should  a  field,  or  a  number  of  fields,  require  laying  off 
anew,  the  N.  and  S.  fences  should  run  due  N.  and  S.,  for  the  purpose  of 

the  pointed  end«  of  the  branches,  which  are  hardly  Kifficieot  to  repel  all  kinds  ofintradcre.  Of 
its  treatment  by  successive  beading  down,  its  feltinfr  qaaltty,  and  itt  capability  of  plashing,  we 
are  not  inibrmed,  as  in  nearly  if  not  qaite  all  me  specimens  we  have  seen,  those  operations  wer« 
•mitted. 

The  expense  of  a  weH-made  hedge,  nntil  it  is  cattle  proof,  is  about  fifly  cents  per  rod.  Caleb 
Kiifc,  of  Delaware,  who  was  thoroagb  and  saccessfal  m  his  experiments,  gave  tne  following  as 
the  cost  of  an  excellent  hedge  thirteen  years  old : 

1,000  qaicks,  cost  from  narsery $5  00 

Planting,  man  and  boy,  each  two  days S  50 

Dressing,  first  year,  with  plow  and  hoe 1  00 

Expenses  first  year $8  50 

Dressing  for  five  saccessive  years,  plow  and  hoe 500 

7th  year,  trenching  with  plow,  and  throwing  ap  ditch,  three  dajrs $3  75 

SOO  stakes  (for  npnghts),  catting,  and  timber 3  50 

Poles  (horisontaJ|.  and  catting  them 2  00 

One  hand  three  aays,  at  plasning 3  00 

19  9$ 

8th  to  13th  year  inclusive,  one  day  each  year  trimming  and  cleaning.. .  4  50 

Expense  13  years,  sixty  rods $30  25 

It  may  be  questioned  whether  hedges  wUl  ever  be  extensively  used  where  timber  or  stones  am 
yloatv.  But  as  many  places  are  destttate,  or  likely  to  become  so,  experiments  to  determine  their 
•ractloability  must  become  very  desirable.  The  disposition  to  neglect  is  so  prevalent  with  moat 
mrmers,  that  the  great  care  and,  attention,  and  cotuiant  eulttire^  so  necessary,  will  not  be  given, 
and  success  cannot  take  place  in  such  cases.  But  with  skillful  management  and  enterprise  they 
will  doubtless  be  found  highly  profitable ;  that  if  good  they  will  prove  a  great  rand  embelKsD- 
BMDt,  we  all  know ;  and  that  those  who  have  fruit  gardens  to  protect  from  rogues^  mtiU  find 
the  greatest  security,  is  equally  self-evident] 

•  ll  will  be  found  in  the  Quarterly  Journal  of  Agriealc««b  voL  L 
(490)  ,  ^ 
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giviog  the  ridges  an  equal  advantage  of  the  sun  both  forenoon  and  after* 
noon.  To  accomplish  this  parallelism  a  geometrical  process  must  be  gone 
through ;  and  to  perform  that  process  vnth  accuracy,  certain  instruments 
are  required. 

(446.)  In  the  first  place,  3  poles  at  least  in  number,  of  at  least  S^  feet  in 
leng^,  should  be  provided.  They  should  be  shod  and  pointed  with  iron 
at  one  end,  marked  off  in  feet  and  half-feet  throughout  their  length,  and 
each  painted  at  the  top  of  a  different  color,  such  as  virhite,  red,  Mue,  green, 
or  black,  so  as  to  form  decided  contrasts  with  each  other  when  set  in  line. 
Thi^e  of  such  poles  are  required  to  determine  a  straight  line,  even  on 
]evel  ground ;  but  if  the  ground  is  uneven,  four  or  more  are  requisite. 
These  poles  will  be  found  of  use,  not  merely  in  lining  off  fences,  but  they 
will  be  required  every  year  on  the  farm,  to  set  off  the  breadths  of  the 
ridges  of  fields  after  being  fallowed.  2.  An  optical  square  for  setting  off 
lines  at  right  angles,  or  a  cross-table,  for  the  same  purpose,  should  also  be 
provided.  The  optical  square  costs  2 Is.  and  the  cross-table  7s.  6d.  3.  You 
should  also  have  an  imperial  measuring-chain,  of  66  feet  in  length,  which 
costs  13s.,  for  measuring  the  breadth  or  length  of  the  fields,  in  ue  process 
of  fencing ;  or  of  drills,  drains,  and  any  other  species  of  work  set  by  piece 
to  laborers  at  other  times.  Iron  pins,  for  marking  the  number  ot  cnains 
measured,  generally  go  along  with  the  chain. 

(447.)  Being  provided  with  these  instruments,  one  line  of  fence  is  set  off 
pai'allel  to  another  in  this  way.  Set  off,  in  the  first  instance,  at  right  angles, 
a  given  distance  from  near  one  end  of  the  old  thorn- fence,  if  there  be  one, 
or  of  the  ditch,  and  let  this  distance  be  6  feet  from  the  roots  of  the  thorns, 
so  that  a  space  or  scarcement  of  one  foot  on  the  edge  or  lip  of  the  ditch 
be  left:,  and  there  plant  one  of  the  poles.  About  100  yards'  distance  plant 
another  pole  in  the  same  manner,  and  so  on  along  the  length  of  the  lence 
fit>m  which  the  distances  aie  set  off.  If  there  be  no  fence  to  set  off  the 
distances  fi*ora,  then  let  a  pole  be  set  perpendicularly  up  in  the  line  the 
new  fence  is  intended  to  occupy,  and  at  noon,  in  a  clear  day,  observe  the 
Erection  the  shadow  of  the  pole  takes  on  level  ground,  and  that  is  N.  and 
S. ;  or  a  pocket-compass  can  give  the  direction  required,  deducting  the 
variation  of  the  needle,  which  in  this  country  is  about  27^  W. ;  but  the 
plan  with  the  pole  is  the  simplest  and  most  handy  for  work-people.  Poles, 
at  about  100  yards'  distance,  should  be  set  up  in  the  line  of  the  shadow ; 
but  you  should  bear  in  mind  that  the  first  two  poles  should  be  set  up 
quicKly,  otherwise  a  short  lapse  of  time  will  make  a  material  difference  in 
the  line  of  direction  of  the  shadow.  Twenty  minutes  make  a  difference  of 
5^  in  the  direction  of  the  shadow  of  the  poles,  and  5^  at  the  first  pole  will 
make  a  considerable  deviation  from  the  true  line  of  N.  and  S.  at  the  ftir- 
thest  end  of  the  line  of  the  new  fence.  Adjust  the  poles  with  one  another 
to  form  the  straight  bne,  and  this  line  forms  the  base  line  of  your  opera- 
tions. This  line  is  c  »  in  fig.  36,  projected  bv  shadow  in  the  manner  just 
described,  or  set  off  from  the  old  hedge  a  h.  Let  c  d  and  e  be  3  poles 
planted  in  that  line.  Let  f  be  the  cross-table  erected  in  the  line  betwixt, 
and  adjusted  by  looking  at  the  poles  c  and  d.  Let  g.  A,  and  t,  be  poles 
set  and  adjusted  to  one  another  by  the  cross-table  in  the  \mefk,  which  is 
the  breadth  of  the  field,  and  which  distance  is  measured  by  the  chain  to 
contain  a  number  of  ridges  of  given  breadth,  as  any  fractional  part  of  a 
ridge  left  at  either  side  of  the  field  afterward  proves  inconvenient  for  work. 
In  like  manner,  let  the  line  Iphe  drawn  from  the  cross-table  at  /  by  set- 
ting the  poles  m, »,  o,  p.  Then  set  the  pole  ^  in  a  line  with  the  poles  k  p, 
ana  measure  the  distance  betwixt  q  and  v,  along  the  line  r  s  t,  vnAx  the 
chain,  which  distance,  if  the  two  previous  operations  have  been  acculrately 

(4«) 
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conducted,  flihould  be  exactly  equal  to  the  distance  betwixt  y  and  k,  pf  •i^ 
BnA  p  ;  bpt  sbould  it  prove  grater  or  leas  than  either,  then  some  ervof  t 
inust  have  beep  comnutted,  and  which  can  only  be  rectified  by  doing  jtl|9t 
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operation  over  again.  The  arrotot  show  the  directions  in  which  each  line 
sMuId  be  measured.  Great  accuracv  should  be  observed  in  running  these 
lines  of  fences  parallel,  for  if  a  similar  error  is  committed  at  each  sue-  ' 
cessive  line  of  fence,  the  deviation  from  parallelism  may  prove  very  con- 
siderable betwixt  the  first  and  last  lines.  Three  poles  only  oeing  employed 
to 'set  off  the  lines  /k  and  t  p^  the  ground  may  be  supposed  to  be  nearly 
lettsl ;  bnt  wherever  such  an  inequality  of  ground  is  found  as  to  cause  you 
to  Icfse  sight  of  1  of  3  poles,  as  many  should  be  employed  as  to  have  3  of 
them  in  view  at  one  time.  This  point  should  be  constantly  kept  in  view 
in'^Mtdng  the  poles. 

(448.)  A  line  of  fence  being  thus  set  off,  the  next  process  is  to  plant  it . 
with  thorns,  and  for  thia  purpose  certain  instruments  are 
rehired.  1*  A  strong  garden  line  or  cord,  of  at  least  70 
jBtda  in  length,  having  an  iron  reel  at  one  end,  and  a  strong 
irod  pin  at  the  other.  Its  use  is  to  show  upon  the  ground 
thsl  exact  lipe.  of  the  fence  betwixt  the  poles.  Its  cost 
is,^With  a  common  reel  and  pin,  4s.  2.  A  few  painted 
pif9  of  vfood  vnih  hooked  heads,  to  keep  the  cord  in  the 
directioti  of  the  line  of  the  hedge,  whether  that  follows  a 
vertical  curve  or  a  horizontal  one,  occasioned  by  the 
inekjualities  of  the  ground.  3.  A  wooden  rule,  6  feet  in 
lenfgtb,  ^vided  into  teet  and  inches,  having  a  piece  of  sim- 
ilar wood  ftbotit,2  feet  in  length,  fastened  ^t  right  angles 
to  btie  end.  Its  use  is;  to  measure  off  short  distances  at 
right;  angles.  Any  country  carpenter  can  make  sucb  a 
rule.  4.  Kc^  .5  ^ffde$  are  tl^e  most  useful  size  for  hedg- 
ing[;  whi<?h  COM  48^  3d.  each.  5.  A  light;  hand^-pick,  tq 
loos^p  the  sujbscul  at  the  bottom  of  the  ditch  and  to  trim 
its  'sides,  and  it  costs  5a-  ^d.  or  6s.  6.  An  iron  tramp' 
pitSi  to  loosen  the  stibtoil  immediately  under  the  mould, 
and'  raise  the  bowlder  .stones  that  may  be  found  in  it. 
In  iSomQ  parts  of  the  country  this  pick  is  unknovFn,  bat 
a  litpre  emci^ikt  implemenicaniiot  be  eipployed  for  ^  purpose^. 
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^ands  3  feot  9  inches  in  hight.  The  tramp,  Sg-  37,  is  mo* 
1>e  placed  on  either  s'de,  to  suit  the  foot  of  tie  work- 
'ban,  where  it  remains  firm  at  aixnit  16  inches  from  the 
'point,  which  gradually  tapers  and  inclines  a  little  forward, 
to  assist  the  leverage  of  tno  shank.  The  shank  is  }  of  an 
inch  square  under  the  eye  through  which  the  handle  passes, 
'and  1^  inches  broad  at  the  tramp,  where  it  is  the  strongest. 
It  costs  6s.  6d.  7.  A  ditcker't  Aovel,  6e.  38.  Ita  use  u  to 
Bhovel  the  bottom  and  sides  of  the  ditch,  and  to  beat  the 
face  of  the  hedge-bank.  It  is  1  foot  broad  and  t  foot  long, 
tapering  to  a  point,  with  a  shaft  28  inches  in  length,  and 
'its  cost  IS,  No.  5,  4s.  This  is  a  useful  shovel  on  a  farm, 
cleaning  itp  the  bottoms  of  dung'hills  in  soft  ground  much 
'better  than  a  spade  or  square -mouthed  shovel ;  and  yet  in 
some  parts  of  the  country  it  is  an  unknown  implement.  8. 
Three  men  are  the  most  convenient  number  to  work  to- 
'gether  in  running  a  hedge;  and  they  should,  of  course,  be 
'-all  well  acquuiited  with  spade-work.  9.  Should  tree-roots  *  niT« 
be  apprehended  in  the  suhsuil,  a  mattock  for  cutting  them  "0*1 

will  be  required,  and  it  costs  6fl.  6d.     10,  A  n»  39. 

"sharp  pmning'knifc  to  each  man,  to  prepare 
the  plants  for  planting,  which  costs  3b.  to  3s. 
each. 

(449.)  The  plant  usually  employed  in  this 
country, in  the  construction  of  a.  hedge,  is  the 
common  hawthorn.  "  On  account  of  the 
sdffness  of  its  branches,"  says  Withering, 
"the  sharpness  of  its  thorns,  its  roots  not 
'spreading  wide,  and  its  capability  of  bearing 
the  severest  winters  without  injury,  this  plant 
Is  universally  preferred  for  making  hedges, 
■whether  to  clip  or  grow  at  large,'"*  Thorns 
ought  never  to  be  planted  in  a  hedge  till  they 
have  been  transplanted  at  least  2  yeair;  from  the 
eeed-bed,  when  they  will  have  generally  ac- 
quired a  girth  of  stem  at  the  root  of  1  inch,  a 
length  in  all  of  3  feet,  of  which  the  root  meas- 
nres  1  foot,  as  in  fig.  39,  which  is  on  a  scale  of 
11  inches  to  1  foot.  The  cost  of  picked  plants 
of  that  age  is  ISs.  6d.  per  1,000 ;  or,  as  they 
are  taken  out  of  the  line«,  10s.  6d.  As  thorns 
are  always  transplanted  too  thick  in  the 
nursery  lines,  in  order  to  save  room,  and 
draw  them  up  sooner  to  be  tall  plants,  I 
would  advise  tndr  being  purchased  from  the 
nursery  at  that  age,  the  year  before  they  are 
intended  to  be  planted  iu  the  fence,  and  of 
being  laid  in  lines  in  ample  space  in  garden 
mould,  or  any  space  of  ground  having  a  free, 
deep,  dry  soil.  By  such  a  process  the  stems 
will  acquire  a  cleaner  Hrk  and  greater 
•treugth,  and  the  roots  he  furnished  with  a 
tnueh  greater  number  of  minute  fibres,  which 
will  greatly  promote  the  growth  of  the  young 
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hedge,  and  thus  amply  repay  the  additional  trouble  bestowed  on  the  care 
of  the  plants.     But,  whetner  the  plants  are  so  treated  before  they  are 

Slanted  or  not,  the  bundles,  containing  200  plants  each,  should  be  imme- 
iately  loosened  out  on  their  arrival  from  the  nursery,  and  ikeugJied  in^ 
that  is,  spread  out  upright  in  trenches  in  a  convenient  part  of  the  field, 
and  dry  earth  well  heaped  against  them,  to  protect  the  roots  from  frost, 
and  to  keep  them  fresh  until  planted.  The  plants  are  taken  from  the 
iiheughs  when  wanted. 

(450.)  If  the  line  of  fence  is  to  be  straight,  which  should  always  be  the 
case  if  natural  obstacles  do  not  interfere  to  prevent  it,  let  the  poles  be  set 
up  in  as  straight  a  line  as  possible  from  one  end  of  the  fbuce  to  the  other. 
Snould  the  ground  be  a  plain,  this  line  can  be  drawn  straight  with  the 
ffreatest  accuracy ;  but  snould  elevations,  or  hollows,  or  both,  intervene, 
nowever  small,  gi*eat  care  is  requisite  to  preserve  the  straightness  of  the 
line,  because  on  such  ground  a  sti-aightness  of  line,  determined  by  poles, 
is  very  apt  to  advance  upon  the  true  line  in  the  hollows,  and  recede  from 
it  in  the  elevations,  especially  if  the  inequalities  are  abrupt.  Surveyors 
use  the  theodolite  specially  to  avoid  this  risk  of  error,  but  it  may  be 
avoided  by  usiug  plenty  of  poles,  so  that  they  may  not  be  set  far  asunder 
from  one  another.  In  case  evil  disposed  persons  shift  the  poles  in  the 
night,  and  thereby  alter  the  line  of  fence,  pins  should  be  driven  at  inter- 
yals,  well  into  the  ground,  to  preserve  the  marks  of  the  line.  Having  set 
plenty  of  poles,  and  so  as  to  please  the  eye,  take  the  reel  and  cord,  and, 
pushing  its  pin  firmly  into  the  ground  at  the  end  of  the  line  of  fence  where 
you  wish  to  begin,  run  the  cord  out  its  full  length,  with  the  exception  of  a 
small  piece  of  twist  round  the  shank  of  the  reel.  Be  sure  to  guide  the 
cord  exactly  along  the  bottoms  of  the  poles  ;  and  should  any  obstacle  to 
your  doing  so  lie  in  the  way,  such  as  clods,  stones,  or  dried  weeds,  remove 
them,  and  smooth  the  ground  with  the  spade  ;  and  then,  with  your  face 
toward  the  cord,  draw  it  backward  toward  you  with  considerable  force 
until  it  has  stretched  out  as  far  as  it  can,  and  then  push  the  shank  of  the 
reel  firmly  into  the  ground.  As  the  least  obstruction  on  the  ground  will 
cause  the  cord  to  deviate  from  the  true  line,  lift  up  the  stretched  cord  by 
the  middle  about  3  feet  firom  the  ground,  keeping  it  close  to  the  sides  of 
the  poles,  and  let  it  drop  suddenly  to  the  ground,  when,  it  is  probable,  it 
will  lie  as  straight  as  practicable.  Place  a  rather  heavy  stone  here  and 
there  upon  the  cord  to  prevent  the  possibility  of  its  being  shifled  from  its 
position.  With  the  common  spade  then  cut,  or  as  it  is  technically  termed, 
mt  the  line  of  hedge-bed  behind  the  cord,  with  your  face  toward  the  ditch 
that  is  to  be,  taking  care  to  hold  the  spade  with  a  slope  con-esponding  to 
that  of  the  sides  of  the  proposed  ditch,  and  not  to  pi-ess  upon,  or  be  too 
&r  back  from,  or  cut  the  cord  with  the  spade.  Then  take  the  wooden 
rule,  and  placing  its  cross-head  along  the  cord,  set  off  the  breadth  of  the 
ditch  at  right  angles  to  the  rutted  line  4^  feet — ^first,  at  both  ends  of  the 
still  stretched  cord,  and  then  here  and  there ;  and  mark  off  those  breadths 
with  wooden  pins,  which  will  serve  to  check  any  important  deviation  from 
the  true  line  at  either  end  of  the  cord.  Now,  take  up  and  stretch  the  cord 
anew  along  the  other  side  of  the  ditch,  by  the  sides  of  the  pins,  in  the 
same  manner,  and  with  the  same  precautions  as  with  the  hedge-bed,  and 
rut  the  line  with  your  frice  toward,  and  the  spade  sloping  like  the  side  of 
the  ditch.  After  securing  a  continuation  of  the  line  of  the  hedge-bed,  re- 
move the  poles  and  pins  idong  the  length  of  the  cord,  and  the  ditch  is  thus 
marked  out  ready  for  the  formation  of  the  thorn-bed.  "Wlien  about  foi-m- 
ing  the  thorn-bed,  that  end  of  the  line  should  be  chosen  for  commencing 
the  work  which  best  suits  the  hand  of  the  workman  who  is  intrusted  to 

(484) 
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make  it  The  lule  for  this  U,  whicherer  hand  gnspa  the  eye  of  the  spade 
■hooM  always  be  nearest  the  thora-bed,  asd  the  workman  should  work 
backward. 

(451.)  In  forming  the  ikom-Bed,  raise  a  large,  firm,  deep  spadeful  of 
earth  from  the  edge  of  the  first  rutted  line  of  the  hedge,  and  invert  it  alone 
that  lino,  with  its  rutted  face  toward  the  ditch.  Having  placed  a  few 
■padeliils  in  this  manner,  side  by  side,  beat  down  their  crowns  with  tha 
wck  of  the  spade,  paring  down  their  united  faces  in  the  slope  given  to  th* 
first  ml,  and  then  slope  their  crowns  with  an  inclination  downward  ani 
backward  from  you,  fonning  an  iocJined  bed  for  the  thorn-plant  to  lie  upon 
M  at  6  (^  %  40.  In  like  manner,  place  other  spadefiita,  to  the  end  of  the 
Pig.  40. 


thora-biti  last  made,  taking  care  to  join  all  the  spadefuls  so  as  to  make  <me  ooo- 
tinucd  bed,  and  so  on  to  the  whole  length  of  the  cord  of  70  yards. 

(452.)  While  the  principal  hodg«r  is  thus  proceeding  with  the  thorn-bed, 
his  two  assistants  should  prepare  the  tbom-plaets  for  planting.  On  re- 
ceiving the  thom-planta  from  the  nursery,  the  usual  practice  is  to  put  the 
bundles  of  plants  into  the  soil  in  some  convenient  comer  of  the  field,  until 
they  are  wanted  for  planting.  I  have  recommended  the  plants  being  ptuv 
chiwed  the  year  before  they  are  to  be  planted,  and  transplanted  in  wide 
fines  in  good  garden-mould,  to  enlai^  and  multiply  the  root-fibree.  And 
now  that  the  plants  are  more  particularly  to  be  spoken  o^  I  would  Gulher 
reeommend  them  to  be  assorted,  according  to  their  sizes,  as  they  are  taken 
out  of  the  bundles,  and  before  being  tmnsplanted  in  the  lines.  The  ad- 
vantage of  this  phui  is  this.  Plants  Bhould  be  suited  to  the  situation  they 
are  to  occupy.  On  examining  the  bundles,  they  will  he  found  to  contain 
both  stout  and  weak  plants.  The  stoutest  plants  cannot  derive  suffident 
nourishment  in  the  power  class  of  soils,  however  weSI  the  soils  may  have 
been  previously  treated  for  their  reception ;  while  weak  plants  will,  <^ 
course,  thrive  well  in  the  better  soil.  From  this  circumstance,  it  may  ba 
concluded  that  weak  plants  arc  best  adapted  to  all  classes  of  soils.  Not 
ao ;  for  however  well  weak  plants  may  thrive  in  all  soils,  stout  plants  will 
grow  much  more  rapidly  than  weak  in  good  soils ;  and  were  alt  the  soils 
good,  the  most  profitable  fence  would  be  obtained  from  the  best  and  picked 


plants.  But  as  every  &rm  possesBos  soils  of  various  degrees  of  fertility, 
although  the  class  of  its  soils  may  be  the  same ;  and  as  plants  in  a  stout 
snd  weak  state  are  usually  mixed  together,  the  most  prudent  practice  ia 
to  put  the  weaker  plants  in  the  best  soil,  and  the  stouter  plants  in  tbs 
worse  kind  of  soil,  thus  giving  a  chance  of  auccees  to  both  sorts  of  planti 
and  soils.  Were  the  plants  assorted  when  placed  in  transplanted  line% 
those  could  be  selected  which  would  best  suit  the  soil  which  was  under 
operation  at  the  time.  But  should  this  trouble  not  be  taken  at  first,  stilt 
the  plants  should  be  assorted  when  being  prepared  for  planting,  accord- 
ing to  the  nature  of  the  soil,  the  weaker  being  taken  for  the  good  soil,  and' 
the  stronger  for  that  of  inferior  quality.  Want  of  attention  to  thisadapta-. 
tion  of  means  to  ends  is  one  cause  of  failure  in  the  rearing  of  thorn-hedges 
[4«q 
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in  many  parts  of  the  country  ;  and  one  of  those  meana  conaiata  in  traas> 
plantiog  the  weakeat  plants  in  good  soil,  and  allowing  them  to  remain 
there  until  tbeyhad  accjuired  aufficient  strength  for  being  planted  out.  Al- 
though the  thom-plant  may  tnily  be  attid  to  Meet  every  kind  of  soil  in  cul- 
tivation, yet  the  plant,  in  its  difierent  states  of  growth,  will  thrive  betl«r  In 
one  contUtion  or  kind  of  soil  than  in  another;  and  this  discrimination 
iihould  be  cxerciited  by  the  planter,  if  he  would  have  a  good  hedse. 

{453.)  The  prepared  thom-plant  ia  represented  by  fig.  41;  anditiapr*- 
pared  in  this  way.     Giasp  the  stem  of  the  full  plant,  im- 
mediately  above  the  root,  firmly  in  the  hand,  and  cut  it  ^' 

across  with  a  sharp  knife,  in  an  inclination  toward  the 
top  of  the  plant  at  a;  and  the  cut  thus  made  will  be 
about  6  inches  above  the  root  and  fibres.     Cut  away  the 
long  paits  of  the  tap-roots  J,  and  any  othor  straggling 
■od  injured  i-oota,  and  even  injured  fibres  (  but  preserve 
as  many  of  the  fibres  entire  as  possible.     Sum  the  lopa 
thus  cut  off,  or  bury  them  deep  in   the   ground ;  as  thev 
will  vegetate,  and  are  easily  blown  about  by  the  wind, 
and  veiy  troublesome  to  sheep  in  the  wool.     Take  great 
care,  in  froat,  to  cover  up  the  prepared  roots  in  earth  un- 
til they  are  planted,  for  roots  in  the  least  affected  by  fi^at 
will  not  vegetate.     The  safest  plan,  in  frosty  weather,  is  ' 
to  take  but  a  few  plants  at  a  time  out  of  the  lines.     " 
the  other  hand,  in  dry  weather  in  spring,  when  th( 
in  dry  ground,  put  the  roots  of  the  prepared  plai 
and  water,  in  a  shady  place,  for  some  hours  before  laying  them  in  the 
thorn-bed,  and  their  vegetation  will  thereby  be  much  facilitated. 

(451.)  When  both  the  thorn-bed  and  plants  are  prepared,  the  assistants 
lay  the  plants  in  the  bed.  This  is  done  by  pushing  each  plant  firmly  into 
the  mould  of  the  bed,  with  the  cut  part  of  the  stem  projecting  not  more 
than  ^  of  an  inch  beyond  the  front  of  the  tliom-bed,  and  with  the  root-enJ 
lying  away  from  the  ditch,  at  distances  varying  from  6  to  9  inches  ;  the  6 
inches  being  adapted  to  inferior  land,  and  the  9  inches  to  good  soil.  While 
the  two  assistanta  are  laying  the  plants,  the  liedger  takes  up  all  the  fine 
mould  nearest  the  thom-hed,  and,  dexterously  inverting  the  shovel-fulls  of 
the  mould,  places  them  above  the  laid  plants,  and  secures  them  in  their 
places.  The  two  assistants  having  finished  laying  the  thorns,  dig  and 
■hovel  up  with  the  spade  all  the  black  mould  in  the  ditch,  throwing  it  upon 
the  roots  and  stems  of  the  plants,  until  a  sort  of  level  bank  of  earth  ia 
foi'med  over  them.  In  doing  this,  one  of  the  assistants  lifts  the  soil  across 
the  ditch,  moving  backward,  while  the  other  proceeds  forward,  face  to 
&ce,  shoveling  up  all  the  black  mould  he  can  find,  whether  in  a  loose  or 
firm  state,  in  the  ditch.  When  the  hedger  has  finished  covering  the  plants 
vitli  mould,  and  while  the  assistants  are  proceeding  to  clear  all  the  mould 
from  the  ditch,  he  steps  upon  the  top  of  the  mound  which  they  li 


n  nKrare  the  plants,  and,  with  his  face  toward  the  ditch,  firmly 

'  "  I  feet,  the  mould  above  the  plants,  oa  fax  as  they  ex- 

I  compression  is  finished,  all  the  mould  will  have 


of  the  ditch.  When  the  thorns  have  received  this  quan- 
Kive  them,  they  may  be  considered  in  a  safe  state  iroin 

ie  not  safe,  in  frosty  weather,  to  leave  them,  even  for  ft 
earth  upon  them ;  for  plants  may  not  only  be  frosted  in 

of  time,  but  the  earth  may  be  rendered  so  hard  by  frost, 
or  working  the  next  day  ;  and  should  the  frost  prove  sfl- 
irk  be  altogether  .amended,  the  plants  left  at  all  expon^^ 
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'Will  ineritably  perish.  In  fi*osty  weather  the  plants  should  not  be  laid  on 
the  thom-bed  iu  the  afternoon^  but  only  in  the  forenoon,  as  in  the  after- 
noon of  a  short  day  there  probably  will  not  be  time  to  cover  the  plants 
with  a  sufficient  quantity  of  earth.  Indeed,  in  such  weather,  when  the 
•ground  continues  hard  all  day,  leave  the  work  off  altogether — ^uot  only 
because  the  earth  is  then  in  an  unfit  state  for  the  work,  but  the  frosted 
earth  is  apt  to  chill  the  tender  fibres.  On  the  other  hand,  if  the  '^^eather 
be  fresh  and  not  too  wet,  such  as  in  spring,  the  plants  may  be  laid  in  the 
•afternoon  in  safety.  In  very  wet  weather,  the  work  should  also  be  sus- 
pended, not  only  on  account  of  the  cloggy  state  of  the  ground  for  good 
work,  but  the  inability  of  the  men  to  withstand  much  rain  in  winter.  The 
Inst  operation  of  the  ditch  and  bank  will  be  more  uniform  and  look  better^ 
when  a  considerable  length  of  it  is  finished  at  the  same  time,  than  when 
joinings  are  visible  in  it  at  short  intervals ;  but  in  frosty  or  in  very  wet 
weather,  the  sooner  a  piece  of  it  is  finished,  the  better  it  is  for  the  clean- 
liness of  the  laborers  and  the  condition  of  the  work  itself.  Fig.  39  shows 
the  progress  of  hedee-planting  to  the  extent  described,  where  a  is  the 
ditch  with  the  mould  all  taken  out,  b  the  thorn-bed  sloping  inward  and 
downward,  c  the  thorn  in  its  bed,  with  the  end  of  the  stem  projecting  a 
very  little  outward,  and  d  the  mound  above  in  its  compressed  state. 

(455.)  The  rule  observed  for  the  depth  of  a  ditch  that  stands  well,  is  ^  its 
breadth,  and  the  width  of  the  bottom  ^  of  the  breadth  at  the  top.  In  the  case 
of  hedge-planting,  the  breadth  is  4^  feet ;  the  depth  is,  of  course,  2  feet  3 
inches,  and  the  width  of  bottom  9  inches.  The  hedge-bank  is  always  broader 
than  the  ditch,  the  soil  lying  loosely  upon  it,  and  in  this  case  is  5  feet ;  and, 
of  course,  the  perpendicular  higlit  of  the  bank  is  less  than  the  depth  of  the 
ditch,  being  2  feet.  These  are,  in  general,  very  convenient  dimensions  for  a 
hed^re  ditch  and  bank,  where  no  constant  cuiTont  of  water  has  to  be  accom- 
modated  in  the  ditch ;  but  should  the  ditch  have  to  contain  a  sti*eam  of  water, 
though  in  winter  only,  it  should  be  made  proportionably  capacious ;  for  if 
not  so  made  at  first,  it  will  either  have  to  be  made  so  at  last,  or  the  force  of 
the  water  will  assuredly  make  an  adequate  course  for  itself,  to  the  danger  of 
destroying  the  thorn-bed.  Ditches  that  are  brought  to  a  point  at  the  bottom 
are  objectionable  in  shape  for  many  reasons.  They  do  not  afford  sufficient 
mateiials  out  of  them  to  foim  a  protective  bank  or  mound  for  the  young 
thorn-plants ;  they  are  easily  filled  up  with  the  mouldering  of  earth  from  the 
aides  and  tops,  and  the  decay  of  vegetables ;  and  when  any  water  gets  into 
them,  of  which  there  is  every  chance  when  there  is  an  overflow  of  surface- 
water  in  the  field,  they  soon  get  filled  up  in  the  bottom  with  mud.  Not- 
withstanding the  commendation  of  such  ditches  in  works  of  Agricultura,* 
they  should  be  avoided  when  there  is  the  probability  of  the  least  quantity  of 
water  reaching  them ;  and  no  ditch  in  connection  with  a  field  can  be  ex- 
empt from  the  intrusion  of  water. 

(456.)  When  the  work  has  proceeded  to  this  length,  the  other  imple- 
ments come  into  use.  If  the  subsoil  of  the  ditch,  however,  be  a  tenacious, 
ductile  day,  the  spade  alone  is  best  to  remove  it,  as  picking  is  useless  in 
such  a  substance,  especially  if  somewhat  moist ;  for  it  will  raise  no  more 
at  a  time  than  the  breadth  of  the  face  of  the  pick.  But  if  it  consists  of 
liard  dry  clay  interspersed  with  veins  of  sand  and  g^vel — which  com 
pound  forms  a  very  common  subsoil  in  this  country— ^picking  is  absolutely 
t«qttired ;  for  the  spade  cannot  get  through  the  small  stones  with  effecC 
In  some  parts  of  tne  country,  the  handpick  is  used  to  loosen  such  a  sub- 
soil, while  in  others  the  footpick  is  employed ;  and  -fixim  experience  iA 


toiiwBonA9rAg)elqaM«rekvo).lL   iKwidon'i  Unqcioiwi^k  of  A*>fa»i«..^ 
(4»7)  ^  ««iw» 
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both,  I  woald  recommend  the  latter  as  being  by  far  the  mora  efficient  iin- 
plement  for  such  work,  and  less  laborious  to  the  workman.  Let  one  of 
the  assistants  loosen  the  subsoil  with  the  footpick  as  deep  as  he  can  go  for 
the  tramp,  with  the  point  of  the  pick  away  n-om  him ;  he  then  pulls  riie 
handle  towai'd  him,  until  he  biings  it  down  about  half  way  to  tlie  gi'ound, 
and  after  that  he  sits  on  it,  and  presses  it  down  with  the  whole  weight  of 
his  body,  until  the  subsoil  gives  way  and  becomes  loose,  in  which  state  he 
leaves  it  before  him,  and  steps  backward.  When  the  picker  has  thus  pro- 
ceeded a  shoit  way,  the  other  assistant  lifts  up  what  has  been  loosened 
with  his  spade,  and  throws  it  upon  the  top  of  the  mould  above  the  thorn, 
taking  care  to  place  the  subsoil  so  thrown  up  continuous  with  the  slope 
backward,  given  to  the  face  of  the  bank.  He  also  throws  some  to  tne 
back  of  the  bank,  to  cover  the  whole  of  the  black  mould  with  the  subsoil ; 
and  endeavors  to  make  the  shape  of  the  bank  unifoi*m.  In  doing  all  this, 
he  works  backward  with  his  back  to  the  face  of  the  footpicker,  but  his 
back  would  be  to  the  back  of  a  handpicker,  standing  upon  the  subsoil 
which  has  been  loosened  by  the  footpick.  He  pares  down  the  side  of  the 
ditch  nearest  his  right  hand,  which,  in  this  case,  is  the  opposite  one  fi^om 
the  hedge.  The  hedger  follows  the  last  assistant,  working  towaixl  him 
face  to  face,  and  moving  forward,  shoveling  up  all  the  loose  earth  lefl  by 
the  assistant's  spade,  throwing  it  upon  the  top  and  fi'ont  of  the  mound, 
making  all  equal  and  smooth,  and  beating  the  earth  firmly  and  smooth 
on  the  face  of  the  bank.  Should  the  subsoil  reauire  no  picking  at  all,  the 
two  assistants  follow  one  another,  using  the  spade  ;  and  the  hedger  biings 
up  the  rear  as  before,  using  the  shovel.  In  this  way  the  hedger  throws 
the  earth  fully  on  the  face  of  the  bank,  even  although  some  should  trickle 
down  again  into  the  ditch,  rejecting  all  the  larger  stones  that  come  in  his 
way,  paring  down  that  side  of  the  ditch,  giving  the  proper  slope  to  the 
bank,  and  beating  the  &ce  of  the  bank  with  the  back  of  the  shovel,  and 
smoothing  it  downward  from  its  top  as  far  as  the  black  mould  is  seen  on 
the  side  of  the  ditch.  The  three  men  thus  proceed  regularly  in  their 
work.  Should  there  be  more  earth  at  one  place  of  the  ditch  than  another 
— which  will  be  the  case  where  there  are  inequalities  in  the  depth  of  the 
ditch — ^the  surplus  earth  should  either  be  thrown  to  the  back  of  the  bank, 
rather  than  its  top  be  made  higher  at  one  place  than  another,  or  wheeled 
away  to  a  spot  on  which  a  deficiency  of  earth  is  apprehended.  Besides 
giving  the  bank  an  irregular  appearance,  it  is  not  desirable  to  cover  the 
young  thorns  too  heavily  with  a  suponncumbent  load  of  eaith,  so  as  en- 
tirely to  exclude  the  air  and  moisture  from  their  roots. 

(457.)  If  going  along  the  ditch  twice  finish  the  work,  the  eaith  in  it  will 
have  been  in  a  fiiable  state ;  but  with  a  hard  subsoil  the  work  is  not  so 
easily  done.  The  handpick  is  almost  always  used  to  raise  the  last  4  or  5 
inches  of  the  bottom  of^  the  ditch,  and  in  accomplishing  this  the  same  ar- 
rangement of  the  men,  and  the  kind  of  work  peiformed  by  each,  will  have 
to  be  gone  through  ;  only  that,  in  this  case,  tne  assistant  uses  the  hand  for 
the  tramp-pick,  and  works  forwai'd.  While  this  last  picking  and  shovel- 
ing are  proceeding,  the  hedger  again  tiumpa  down  the  top  of  the  bank 
before  throwing  up  the  last  portion  of  earth.  The  beating  vdth  the  back 
of  the  shovel  is  absolutely  necessaiy  to  produce  a  skin,  as  it  were,  on  the 
face  of  the  bank ;  because  the  smoothed  surface  vdll  resist  the  action  of 
the  frost,  and  thereby  prevent  the  mouldering  down  of  the  earth  into  the 
ditch.  A  covering  of  clay  over  the  bank,  and  the  poorer  it  is  the  better 
for  the  puipose,  is  useful  in  being  extremely  unfavorable  to  the  vegetation 
of  small  seeds.  They  will  readily  take  root  in  fine  mould,  if  that  formed 
the  external  covering,  and  their  eradication  afterward  would  create  much 
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troaUe  and  cause  much  waste  of  earth.  TbeneceMity  of  beadng  the  clay 
■hows  the  expediency  of  projecting  the  plants  hut  a  very  short  war  out 
of  the  bank,  as  that  process  mirht  wound  and  injure  the  points  of  the 
stems.  Indeed,  I  would  prefer  their  being  nearly  buried  in  the  bank,  eo 
as  the  young  sprouts  had  to  he  relieved  from  captirity,  rather  than  the 
points  should  oe  injured  ;  hut  the  force  of  vegetation  generally  accom- 
plisbes  their  release  with  ease.  While  the  two  assistants  are  preparing 
the  coi'd  for  another  stretch,  and  rutting  oif  both  sides  of  the  ditch,  the 
hedger  pushes  hack  2  or  <S  inches,  less  or  more,  of  the  crest  of  the  bank 
with  his  shoTel,  in  order  to  make  the  finished  top  parallel  with  the  row  of 
thorns,  and  after  he  has  gently  beaten  down  the  front  of  the  top  into  a 
rounded  form,  the  process  of  planting  thorns  is  finished.  Fig.  42  gives  an 
idea  c^  a  section  of  the  whole  work  when  finished. 


(458.)  Hitherto  the  work  has  proceeded  quite  easily,  no  obaiacles  hav- 
ing presented  themselves  to  frustrate  or  alter  the  original  design  of  a  level 
fence  ;  but  obstacles  ore  sometimes  met  with,  and  means  should  be  used 
to  avert  or  remove  them.  The  obstacles  alluded  to  generally  consist  of 
large  stouee,  unequal  ground,  and  stagnant  water.  1.  Landfast  stones  are 
frequently  found  in  clayey  subsoils,  many  of  which  can  be  removed  with 
the  foot  pick,  but  some  ai-e  so  large  and  massive  as  to  defy  removal  but 
through  the  assistance  of  gunpowder.  If  you  should  meet  with  any  such 
enoimuus  masses,  and  much  above  ground,  it  would  be  better  to  carry  the 
hedge  with  a  sweep  past  them,  than  incur  the  trouble  and  expense  of  re- 
moving  them  with  the  simplest  means.  If  they  lie  a  sboit  way  under  the 
thorn-bed,  hut  have  plenty  of  mould  over  them,  they  will  do  no  barm  to 
the  hedge  above  them ;  hut  should  the  eaith  be  scanty  over  them,  it  will 
be  proper  to  make  the  earth  deep  enough  for  thorns  above  tbem,  if  that 
can  be  easily  done,  even  although  an  elevation  be  thereby  caused  thei'e, 
above  the  general  lino  of  hedge.  2.  With  regard  to  inequality  of  surface, 
when  the  ground  dips  in  the  direc^on  of  the  hedge,  and  vetwheu  particu- 
lar undulations  in  it  are  ao  deep  and  high  as  to  prevent  tbe  flow  of  water 
over  them  in  the  ditch,  the  higher  parts  should  he  cut  the  deeper  and  the 
hollow  parts  tbe  less,  so  as  a  continuous  fall  may  he  obtained  for  the  flow 
of  the  water  along  the  bottom  of  the  ditch ;  but  the  line  of  the  hedge 
sfaonld  be  placed  on  tbe  natural  surface  of  the  ground,  and  thereby  partake 
of  its  undulations.  It  is  in  such  cases  of  compromise  that  the  supera- 
hundaut  earth  should  be  wheeled  away  from  the  inordinate  depths,  to 
make  up  for  the  want  of  earth  in  the  bollows,  and  thereby  equalize  the  di- 
menaionB  of  the  hedge-bank.  Should  any  hollow  be  ao  deep  as  that  tfao 
hight  on  eitber  aide  will  not  allow  the  flow  of  water,  a  drain  should  he 
made  from  the  hollowest  part  of  the  bottom  of  the  ditch  dovru  tbe  declina- 
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tion  of  the  adjoining  field  to  some  ditch  or  drain  already  existinEKrli 
lower  level.  3.  Undulations  of  the  ground  cause  another  inconvenienca 
in  hedge-planting,  by  retaining  water  in  the  hollows  behind  the  hedge- 
h&rik.  Such  collections  of  water,  though  only  of  temporary  existence,  in- 
jure much  any  hedge,  but  especially  ft  young  one.  The  only  eflectual 
way  of  getting  rid  of  ibem  is  fortunately  a  simple  one,  which  is  by  con- 
nructing  a  conduit  through  the  lied^e-bank  irom  each  such  hollow  to  the 
bottom  of  the  ditch  ;  and  hb  these  conduits  must  be  founded  upon  the  sub- 
soil, completely  under  the  black  mould,  and  a  little  above  the  bottom  of 
the  ditch,  they  are  most  conveniently  built  after  the  ditch  has  been  en- 
tirely dug  out ;  and  on  this  account  the  thom-hed  cannot  be  formed  across 
these  hollows  until  after  the  completion  of  the  ditch  and  hedge-bank  on 
both  sides  of  them.  Some  taste  and  dexterity  are  required  in  thehedger 
to  fill  up  the  gaps  thus  left  in  the  planting  of  the  hedge  and  finishing  them 
neatly  afterward.     Fig.  43  will  give  you  an  idea  bow  to  overcome  the  in- 


convenience  created  by  these  hollows,  where  a  is  the  line  of  hedge  npon 
the  natural  surface  of  the  undulating  ground,  b  the  top  of  the  hedge-bank 
parallel  to  the  hedge,  c  the  bottom  of  the  ditch,  exposed  to  view  by  tho 
entire  removal  of  the  ground  on  this  side  of  the  ditch,  and  which  removal 
also  shows  the  poaitionB  of  the  conduits  d,  which  carry  the  stagnant  water 
away  from  behind  the  hedge-bank  through  helow  the  hedge  in  the  lowest 
part  of  the  undulalionB  of  the  ground,  and  it  also  shows  the  position  of 
the  dj-ain  e  through  the  adjacent  ground.  It  will  be  olwerved  that  the  bot- 
tom of  the  ditch  c  is  not  (juite  parallel  with  the  dotted  line  of  hedge  a,  but 
BO  inclined  from  the  right  and  left,  through  the  bights  and  hollows  of  tho 
ground,  as  to  alhjw  the  water  to  flow  in  a  continuous  Bti-cam  toward  the 
lowest  part  hy  the  drain  e.  Fig.  42  shows  by  the  dotted  lines  d  and  J"  a 
vertical  section  of  the  position  and  foiTn  of  the  conduits  foiTned  across  an^ 
below  the  hedge-bed.  The  ground  behind  the  hedge-bank  is  represented 
in  fig.  43  as  declining  towai^i  the  hedge,  thereby  giving  a  fall  to  the  sur- 
fece  water  in  the  same  direction.  To  give  such  water  an  outlet,  a  drain 
should  be  formed  along  the  head-ridge  2  or  3  yanls  behind  the  hedg«- 
b&nk,  so  as  to  be  a  little  out  of  the  way  of  the  roots  of  the  thorns  wlieti 
ihey  push  outwai-d,  and  in  connection  with  all  the  conduits  rf.  This  drain 
should  have  a  conduit  at  bottom  such  as  drain-tiles  afford,  and  be  filled 
above  them  with  broken  stones  to  about  1  foot  from  the  top. 

(459.)  In  ordinary  practice,  when  two  lines  of  hedges  meet,  tbe  one  tmp- 
minates  against  the  other,  or,  crossing  each  other,  fomi  a  junction  of  4  Keldb 
by  tho  comen  ;  and  where  this  latter  junction  happens,  should  thb  laml  Vft 
not  of  much  value,  or  should  the  particular  situation  be  much  mpOBtA  tto 
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th»  weather  from  an  obnoxious  quarter,  it  may  be  advisable  to  make  a. 
doap  of  planting  of  a  stellar  foroL  It  is  necessary,  in  the  first  place,  to 
asttsitain  what  quantity  of  ground  can  be  conveniently  spared  lor  the  pur- 
pose ;  and  that  should  be  determined  by  the  value  of  the  ground,  or  its. 
expoB^  situation.  If  the  land  is  valuable,  a  smaller  piece  must  suffice ; 
but  if  shelter  only,  and  not  oraameot,  is  the  chief  requisite,  then  a  lax^er 
piece  should  be  appropriated ;  but  whatever  may  be  the  object  of  formmg 
sach  a  clump  of  plantmg,  it  is  not  worth  while  to  inclose  a  smaller  space 
of  ground  than  -^  of  an  acre,  and  the  largest  need  not  exceed  1  acre  in  the 
low  country.  Supposing  the  space  is  determined  on,  the  inclosure  of  it  is 
gone  about  in  this  manner.  Ascertain  the  point  where  the  two  lines  of 
hedges  would  intersect,  and  fix  a  pole  thore,  as  at  a,  fig.  44 ;  and  firom  it 

Fig.  44. 
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measure  equal  distances  with  a  chain  along  each  line  of  fence  to  the  points 
within  which  is  to  be  included  the  space  of  ground  allotted  for  the  plant- 
ing, as  from  a  to  b,  a  to  c,  a  to  d,  and  a  to  e.     Then  there  are  3  ways  of 
describing   an  arc  between  any  two  of  these  outward  points.     1.  Taking 
the  distance  a  b  from  &  as  a  center,  sweep  an  arc,  and  from  c  as  a  center, 
with  the  same  radius,  sweep  another  arc  intersecting  that  from  &  in  y*; 
and  then  from  y  as  a  center,  still  with  the  same  radius,  sweep  the  arc  c  b. 
In  like  manner  an  arc  of  the  same  radius  may  be  swept  betwixt  c  and  J, 
d  and  «,  and  e  and  b.    This  rule  gives  no  predetermined  arch,  but  it  is  one 
which  presents  a  pleasant  curve  to  the  eye.    2.  Another  plan  is  to  fix  the 
hght  of  the  segment  which  determines  the  point,  beyond  which  the  hedge 
thall  not  approach  toward  a.     This  is  done  by  at  once  fixing  the  point  g^ 
which  gives  3  points,  d,  g,  and  c,  by  which  to  find  the  center  of  the  circle 
e  d.    Join  ^  a^  which  bisect,  and  m>m  the  point  of  bisection  raise  a  per- 
pendicular ;  also  join  g  c,  which  bisect,  and  from  the  point  of  bisection 
raise  a  perpendicular,. and  whwe  these  two  perpendiculars  intersect  at  h 
as  a  center,  sweep  the  arc  d  c.     This  rule  is  founded  ^n  the  corollary  to 
Ch#lst  problem  of  4hie  3d  bookof  Ettelid.*  '  A  simp}e  rule- which  practical  ^ 
gasdenars^  eaiploy  in  drawing  oas'line  at 'right  angles  to  another  is'thisr 
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From  t'lie  point  uf  bisection,  as  abore,  tDesaure  6  feet  along  the  line  to- 
ward c  ot  g,  from  the  same  point  also  measure  nutward  8  feet ;  from  die 
fenher  end  of  the  6  feet  measure  ID  feet,  toward  the  end  of  the  8  feet,  and 
where  these  two  lines  meet,  that  is  the  point  in  a  perpendtculBT  direcdoo 
from  the  point  of  bisection,  and  a  line  through  wtnch,  meeting  a  perpen- 
dicular fiom  the  other  point  of  bisection,  intersect  at  the  center  h  of  the 
circle  d  c.  This  rule  is  directly  founded  on  the  celebrated  47th  pntpoet- 
tioQ  of  the  Ist  book  of  Euclid.  3.  There  is  still  anotlier  method  of  draw- 
ing what  may  be  called  a  compound  curve  through  two  given  extreme 
points,  and  other  fixed  points  between  them.  The  method  19  this.  Let  d 
and  e  be  the  tenninations  of  the  straight  lines  of  the  fences  d  and  t,  and  / 
a  point  in  the  intended  cun'e  any  where  beyond  the  straight  line  l>etweeii 
d  and  e,  and  equidistant  from  d  and  e,  but  within  a  quadrant  of  the  two 
lines  of  fence  ;  then  net  off  any  point  (  iiIbo  equidistant  from  d  and  e,  and 
join  il;  from  any  point  on  the  line  i  /,  describe  an  arc  of  such  radius  as 
shall  pass  throuRh  I,  but  will  fall  anywhere  beyond  d  and  e.  Di-aw  d  0  a.t 
right  angles  to  the  fence  d,  and  make  d  o  equal  Co  t  /,  then  find  a  point  p 
on  the  line  d  o  equidistant  from  o  and  i.  Join  t  p,  and  produce  it  to  tt,  and 
from  ji  as  a  center  descrilie  the  aic  d  k.  For,  d  o  and  t  k  being  equal,  and 
p  o,  p  i  being  also  equal,  the  remaining^  d  and^  k  must  be  equal  to  one 
another  and  t  pk  being  in  a  straight  line,  the  circle  of  ivhich  li  A  is  an  arc, 
will  touch  the  larger  circle,  of  which  km\e  also  an  arc,  according  to  Eu- 
clid, 3d  book,  1)  prob.  In  like  manner,  the  arc  «  jn  can  be  described  by 
first  drawing  e  n,  at  right  angles  to  the  line  of  fence  e,  and  proceed  as  be- 
fore. If  the  lines  of  fence  run  Ett  right  angles  to  each  other,  the  arcs  d  k 
and  e  m  will  have  equal  radii.  This  is,  perhaps,  too  intricate  a  mode  of 
drawing  such  curves  for  practical  purposes,  but  it  is  (veil  that  your  inge- 
nuity be  exercised  in  every  possible  way,  so  as  you  may  never  be  at  a  lose 
to  apply  expedients  according  to  circumstances. 

(4G0.)  A  very  common  practice — a  much  too  common  one — and  recom- 
mended by  almost  every  writer  on  planting  hedges,  is  the  leaving  a  broad 
scarsement  in  ftxint  of  the  thorn-bed ;  and  the  reason  given  fur  adopting 
the  plan  is,  that  it  is  necessary  to  supply  the  young  thorns  with  moisture. 


It  is  alleged  that  the  sloping  face  of  the  bank  conveys  away  the  rsia  that 
IWIls.  What  although  it  does  1  The  young  thorn  does  not  retjuire  to  im- 
bibe moiUure  by  the  point  of  its  stem,  but  by  its  roots,  which  it  can  easilj 
do  through  the  mound,  as  it  is  loose  enough  for  the  sdmiaeion  of  r 
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But,  independently  of  that,  it  is  obvious  that  a  scarsement  is  so  excellent 
a  contrivance  for  the  growth  of  weeds,  that  it  is  impossible  to  clean  a  hedge 
well  where  there  is  one.  To  be  sure,  earth  from  the  bottom  of  the  ditch 
may  occasionally  be  thrown  upon  the  scarsement  to  smother  the  weeds, 
but  its  accumulation  there  must  be  limited  to  the  hight  of*  the  thorn-bed. 
Besides,  weeds  can  grow  as  well  upon  this  earth  as  upon  the  scarsement ; 
and,  though  diey  may  there  be  mown  down  at  times,  the  roots  of  the  pe- 
rennial ones  are  quite  ready  to  spring  up  again  in  favorable  weather.  The 
very  figure  which  a  thorn-hedge  cuts  on  a  scarsement  will  at  once  show 
the  impolicy  of  placing  it  in  such  a  position.  Thus,  in  the  first  place,  in 
fig.  45,  a  is  the  scarsement,  on  which  there  i:3  nothing  to  hinder  the  weeds 
b  to  grow  in  great  luxuriance,  vying  in  stature  and  strength  with  the  young 
plant  c  itself.  How  true  that  there  '*  nothing  teems  but  hateful  docks, 
rough  thistles,  kicksies,  burs,  losing  both  beauty  and  utility ;  and  our 
hedges,  defective  in  their  natures,  grow  to  wildness."*  How  is  it  possible 
in  such  a  nursery  to  "  deracinate  buch  savagery  ] "  In  the  next  place, 
such  a  scarsement  holds  out  a  strong  temptation  to  travelers  to  make  it  a 
foot-path,  so  long  as  the  hedge  is  young,  and  when  it  is  situated  by  the 
side  of  a  public  road.  And  it  invites  the  poor  woman's  cow,  pasturing  on 
the  green  road-side,  to  step  upon  it  and  crop  Uie  tops  of  the  young  hedge 
along  with  the  grassy  weeds  ;  and  it  makes  an  excellent  run  for  hares,  in 
the  moonlight  nights,  on  passing  along  which  they  will  not  fail  to  nibble 
at  the  young  quicks.  "  Fern  is  a  great  enemy  to  young  hedge-plants," 
•says  Mr.  Marshall ;  "  it  is  difficult  to  be  drawn  by  hand  without  endanger- 
ing the  plants ;  and,  being  tough,  it  is  equally  difficult  to  cut  it  with  the 
hoe ;  and,  if  cut,  will  presently  spring  up  again ;"  and  yet,  "  in  a  soil  free 
from  stones  and  other  obstructions  of  the  spade,"  he  says,  "  the  planting 
with  an  offset  (scarsement)  is  perhaps,  upon  the  whole,  the  most  eligible 
practice."!  Where  can  fern  obtain  a  better  site  for  growing  upon  than  a 
scarsement  of  a  young  hedge  1  Such  are  the  inconsistencies  into  which 
the  acutest  writers  fall  when  they  relinquish  the  guidance  of  common 
sense. 

(461.)  Where  part  of  a  hedge  is  desired  to  be  carried  across  a  water- 
course, an  arch  or  large  conduit  is  often  made  to  span  it,  and  its  sides  are 
banked  up  with  sods  or  earth,  and  a  quantity  of  mould  wheeled  upon  it, 
to  form  the  thorn-bed,  I  have  seen  such  structures,  but  do  not  approve 
of  them.  If  the  nature  of  the  ground  will  at  all  admit  of  it,  it  is  &r  better 
to  plant  the  thorns  on  the  surface  of  the  natural  ground,  as  near  as  possi- 
ble to  the  water-mark,  when  the  water  is  flooded.  The  water-channel, 
iwrhich  will  probably  be  diy  in  summer,  when  the  fields  are  only  used  for 
stock,  could  be  fenced  with  paling,  or,  what  is  a  much  better  fence  in  such 
a  situation,  a  stone-wall,  if  stones  can  be  procured  at  a  reasonable  distance, 
with  openings  lef);  in  it  to  allow  the  water  to  pass  through  in  winter.^ 
These  openings  could  be  filled  up  in  summer  with  a  few  thorns,  to  keep 
in  sheep.  This  latter  plan  is  a  much  better  one  than  the  other,  for  I  have 
found  tnat  hedge-banks  on  a  stone-building  do  not  retain  sufficient  nourish- 
ment in  summer  to  support  even  young  thorn -plants. 

(463.)  If  it  is  desired  to  platlt  a  thorn-hedge  on  the  top  of  a  sunk  fence, 
or  along  the  edge  of  a  walk  by  the  side  of  a  shrubbery,  or  to  inclose  a 
shrubbery  or  a  clump  of  trees  in  pleasure-ground  or  lawn,  the  plants  may 
be  assorted  and  prepared  as  directed  above;  but  instead  of  raising  a 
mound,  which  in  such  situations  would  not  look  well,  trench  a  stripe  of 
ground  with  the  spade,  in  the  intended  line  of  the  hedge,  at  least  3  feet  in 

*  Bhakapeart's  Henry  Y.  t  Kaniball  on  Phmtiiig. 
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breadth,  pointing  in  dung  and  raking  in  lime  in  adequate  quantities  some 
time  before  the  time  for  planting.  When  that  time  arrives,  stretch  thA 
cord  in  the  middle  of  the  stripe,  guiding  the  curves  with  the  wooden  pins. 
Firet,  smoothen  the  sur&ce  of  the  ground  under  the  cord  with  a  clap  c^ 
the  spade,  and  then  notch  deeply  with  it  by  the  side  of  the  cord,  drawine 
the  earth  toward  you.  Into  this  furrow  carefully  place  the  roots  and 
fibres  of  the  thorn-plants,  with  their  cut  stems  leaning  against  the  cord ; 
and  thus,  keeping  the  plants  in  their  places  with  the  left  hand,  fill  up  the 
furrow  with  earth  with  a  trowel  in  the  right  hand.  Press  the  plants  firmly 
against  die  earth  with  the  outside  of  the  foot  placed  in  a  line  with  the 
stems,  and  make  the  surface  level  with  the  spaae.  After  the  removal  of 
the  cord,  press  the  ground  with  the  row  of  thorns  bet  ween « your  feet,  and 
finish  off  the  work  with  the  rake.  In  planting  ornamented  hedges,  you 
should  always  bear  in  mind  that,  for  whatever  purpose  a  hedge  may  be 
wanted,  the  thorns  should  always  be  planted  on  the  natural  suriace  of  the 
ground ;  for,  if  set  in  traveled  earth,  unless  it  is  of  considerable  bulk  and 
depth,  they  run  the  risk  of  either  being  stunted  in  growth,  or  of  altogether 
dymg  for  want  of  nourishment 

J 4 63.)  In  setting  poles  for  straight  lines,  ordinary  accuracy  of  eye  will 
ice ;  but  in  setting  them  in  curves,  where  geometrical  ones  cannot  be 
introduced,  considerable  taste  is  i-equired  by  the  planner.  Such  curves  can 
only  be  formed  by  setting  up  large  pins,  and  judge  of  their  beauty  by  the 
eye,  so  that  the  sweeps  may  appear  naturally  to  accommodate  themselves 
to  the  inequalities  of  tlie  ground,  and  form,  on  the  whole,  a  suitable  figure 
for  the  purpose  they  are  intended  to  serve.  Curves  in  fields  should  always 
be  made  conformable  to  the  plowing  of  the  adjoining  land ;  for,  if  such 
adaptation  is  not  attended  to,  land  may  be  lost  to  tillage  in  the  depth  or 
acuteness  of  the  curves.  'After  the  large  pins  are  set  to  show  the  general 
form  of  a  long  curve,  or  series  of  long  curves,  smaller  ones  should  be  em- 
ployed to  fill  up  the  segments  between  the  larger,  and  the  cord  then 
stretched  by  the  side  of  all  the  pins,  and  the  beautiful  sweep  of  the  curve 
carefully  preserved  by  the  small  pins  with  the  hooked  heads.  If  a  curved 
ditch  is  required,  the  rutting  of  the  breadth  of  the  ditch,  as  also  the  making 
of  the  thorn-bed,  should  follow  the  cord  in  its  curved  position  ;  but  great 
care  is  required  to  preserve  the  two  sides  of  a  curved  ditch  parallel,  for  if 
the  cros8*headed  wooden  rule  is  not  held  at  right  angles  to  the  line  of  the 
hedge,  at  every  point  whero  the  breadth  of  the  ditch  is  measured  off — that 
is,  if  the  cross-head  is  not  held  as  a  tangent  to  each  particular  curve — ^the 
breadth  of  the  ditch  will  vary  considerably  in  different  places,  and,  of 
course,  the  ditch  will  there  present  a  twist.  There  is  no  error  into  which 
laborers  ai'e  so  apt  to  fall  as  this :  they  measure,  without  thinking  of  the 
c<>D8equences,  at  any  angle  across  the  ditch ;  but  they  should  be  taught  to 
avoid  it,  because,  if  not  rectified  in  time,  it  will  deprive  the  hedge-bank 
of  I  essential  covering  at  certain  places,  on  account  or  the  ditch  being  twist* 
ed  into  broad  and  narrow  portions. 

(464.^  Where  turf  is  plentiful,  it  may  he  employed  in  this  way  to  fence  at  once  one  side 
of  a  Ueage.     Let  a,  fig.  46,  be  die  turf  wall  4  feet  high,  18  inches  broad  at  the  bane,  and  1  ' 
foot  at  the  top,  coped  with  a  large  turf;  b  the  stuff  thrown  out  of  the  ditch  c,  and  indined  ' ' 
npward  toward  the  top  of  the  wall.    For  keeping  in  Gh&viot  or  Black-feoed  sheep,  or  cat^, 
a  atake  and  sioi^le  rail  of  paling  d,  will  be  leqoirod  on  the  top,  bat  not  for  Leicester  sbeep^. 
In  Norfolk,  a  high  bank  is  thrown  up,  without  a  walL  from  6  to  7  feet  in  bight  fit)m  the 
bottom  of  the  ditch,  and  the  thorn-plants  are  set  into  it  as  at  6,  fig.  46,  among  the^  cmde  eardi  " 
taken  out  of  the  bottom  of  the  ditoh.    As  might  be  expected  in  suoh  a  plan,  it  is  no  nnoomi^  - 
mAii  nght  in  that  connty  to  see  the  free  of  the  bank,  with  llie  qnidu  in  it,  washed  doWalij^-Y 
bating  rains ;  and  as  the  roots  eidarge  and  the  bank  monldsrs  down,  die  yoUng  planla  haac ^^ 
meir  heads  downward  upon  the  free  of  tbe  bank.    The  reason  assigned  for  the  adoption  en  ' ' 
BUS  objectionable  practice  is,  that  lliegpe  if  no  wood  in  ibax  county  to  focm.  temponry  fenoet 
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watil  tka  tbonia  ihall  gnw,  aad  thatbeiiir  wt  apm  the  top  of  a  iteep  bank,  tbej  aivoatof 
die  reach  of  cattle  at  the  botlom  of  the  dilch.  Etcd  with  a  will  like  a,  fig.  it,  duna  at  ( 
irill  usTBT  grow  10  vigoronal;  ai  wbea  placei)  at  t ;  and  in  dry  wealhar  Ihej  an  ana  atinted 


Where  flat  itonet  are  ploatirul,  a  good  iheUering  fence  iBaj  be  ibnoed  by  in- 
^  L  BpBCo  of  a  few  feet  in  breadth  between  two  Willi,  and  on  filling  it  with  earth,  an 
it  hedge  may  be  planted  in  it,  where  it  will  thrive  vary  well.  Biuih  fenoea  ma^  be 
_~-  Ji  Devonihire,  where  flat  atones  fmm  the  primitivo  clay^Iate  fonnatioiu  are  obtaUHid 
in  abnndance.  In  roODectiDn  with  the  mode  of  feacing  conaidered  in  thi«  pangrapb  ii  one 
reuuuuuended  of  buQding  a  2j  feet  wall  on  llu  top  of  3te  bank  behind  Iht  itdge  wbioh  had 
be«n  thrown  oat  of  the  ditch,  and  to  make  ila  coping  of  torf.  There  are  olyectioni  to  thi* 
plan;  in  the  first  place,  a  turf  coping  on  a  ■tone  vvall  never  gmwi  well,  and  in  cnnieqnenoe, 
torf  aoon  become*  Ihert  an  eyesore.  In  the  next  place,  a  wall  founded  on  earth  that  haa 
been  thrown  out  of  the  bottom  of  the  ditch,  will  not  remain  even  bnt  a  very  jhort  time,  on 
accoont  of  the  nnequal  «uhjidence  of  the  earth,  and  the  cmuequenl  ainkinj  of  the  Aooea.  A 
3  feet  stone  wall,  founded  upon  the  hnrd  ground,  on  the  site  of  Ihe  turi-wall  «  in  Gg.  46, 
with  a  single  railed  paling  raued  behind  it,  nnnl  the  hedge  get  up,  would  make  a  &r  better 
fence  both  fbr  sheep  and  cattle.  Aoolher  mode  of  pbmting  a  (hom-hedge  is  to  build  a  sbnie 
wall  as  at  a.  ti^.  46,  in  which  are  left  holes,  about  the  position  wb^e  the  tetter  a  is  sitnata 
in  die  fignre,  through  which  the  thorns  grew  which  hnve  been  planted  in  die  bank  of  earth 
t.  This  is  also  an  abjeclioiiable  mode,  inoamuch  as  the  plants,  whose  roots  aie  ramifying  in 
the  bank  b,  have  no  support  from  that  portion  of  the  stem  which  hss  to  grow  m  a  honzontil 
dirsctiaa  through  the  holes  of  the  wall,  and  the  cansrajueoce  ii,  that  the  leverage  of  the  part 
of  the  stem  which  grows  upright  in  the  &ce  of  Ihe  wall  is  apt  to  shake  ihe  roots, 
and  should  ihe  horizontal  portion  of  the  stem  rest  for  support  upon  the  wall  within  the  h '  e, 
ill  weight  and  motioa  soon  bring  down  the  wall,  if  it  ii  constructed  of  dry  atones,  or  shattM' 
h,  if  built  with  mortar  Thorns  have  been  recommended  to  be  planted  at  the  bottom  of  a 
waQ,  as  of  d,  fig.  46,  ^Lh  no  bank  such  as  b  near  it,  hut  having  the  ditch  e  before  it  as  a 


its  lip.     If  nione  ^mil  is  bnut  in  such 


Hirrs-^a  SBitnu^-Tba  emploTDient  of  artiflela]  sbellet^  In  Sald^  fin  plant*,  and  ttM% 
aad  -"fci—tj,  la  carried  to  a  degree  of  ezpenae,  If  bM  of  refinemeot.  In  England,  wbkh  la  BM 
Bkely  la  be  sxteoiliely  Itnltaled  fai  this  oooniry.  Fig.  K  repfSHnts  (be  Ibrm  of  soch  rfieltm 
better  tbao  words  cenld  wdl  do  It 

Rot  anly  all  aloag  [he  sea-board  of  Long  Island,  bnt  mate  or  less  sloag  aU  our  whole  ins  nns<. 
ftalt  sn4  other  trees  are  liable  to  be  blasted  and  rendered  DDprodoctive  by  the  Hroog  bla«s  «4iiok 
arike  Ibem  after  aoqnirlng'  a  powerftil  momentom  In  sweeping  over  the  ocean. 

The  wall  and  the  wood  on  Ibe  bialde  and  near  to  It  are  of  [be  nme  Ught,  ba^  sdU  laitbar  la. 
Ae  wood  rises  con^ecablj  higher,  owlsg  to  lbs  pnsnUar  Ibrai  of  tba  oope  ot  lb«  wall  and  A* 
(40) 
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in  many  parts  of  the  country ;  and  one  of  those  means  consists  in  traxi»' 
planting  the  weakest  plants  in  good  soil,  and  allowing  them  to  lemaln 
there  until  they  had  acquired  sufficient  strength  for  being  planted  out.  Al- 
though the  thom-plant  may  truly  be  said  to  affect  every  kind  of  soil  in  cul- 
tivation, yet  the  plant,  in  its  different  states  of  growth,  will  thrive  better  in 
one  conciition  or  kind  of  soil  than  in  another;  and  this  discrimination 
ihould  be  exercised  by  the  planter,  if  he  would  have  a  good  hedge. 

(453.)  The  prepared  thom-plant  is  represented  by  fig.  41 ;  and  it  is  pre- 
pared in  this  way.  Grasp  the  stem  of  the  full  plant,  im- 
mediately above  the  root,  firmly  in  the  hand,  and  cut  it 
across  with  a  sharp  knife,  in  an  inclination  toward  the 
top  of  the  plant  at  a ;  and  the  cut  thus  made  will  be 
about  6  inches  above  the  root  and  fibres.  Cut  away  the 
long  parts  of  the  tap-roots  h,  and  any  other  straggling 
and  injured  roots,  ana  even  injured  fibres  ;  but  preserve 
as  many  of  the  fibres  entire  as  possible.  Burn  the  tops 
thus  cut  off,  or  bury,  them  deep  in  the  ground ;  as  they 
will  vegetate,  and  are  easily  blown  about  by  the  wind, 
and  very  troublesome  to  sheep  in  the  wool.  Take  great 
care,  in  frost,  to  cover  up  the  prepared  roots  in  earth  un- 
til they  are  planted,  for  roots  in  the  least  affected  by  fi*ost 
will  not  vegetate.     The  safest  plan,  in  frosty  weather,  is  ^  I^^I^'Jlf  ?I '*r 

•,,°/,  ,  ^  '^i?^!!'  r\_      PARED  FOR  PLANTIIW. 

to  take  but  a  few  plants  at  a  time  out  of  the  lines.     Un 
the  other  hand,  in  dry  weather  in  spring,  when  the  hedge  is  to  be  planted 
in  dry  ground,  put  the  roots  of  the  prepared  plants  in  a  puddle  of  earth 
and  water,  in  a  shady  place,  for  some  hours  before  laying  them  in  the 
thorn-bed,  and  their  vegetation  will  thereby  be  much  facilitated. 

(454.)  When  both  the  thorn-bed  and  plants  are  prepared,  the  assistants 
lay  the  plants  in  the  bed.  This  is  done  by  pushing  each  plant  firmly  into 
the  mould  of  the  bed,  with  the  cut  part  of  the  stem  projecting  not  more 
than  \  of  an  inch  beyond  the  front  of  the  thorn-bed,  and  with  the  root-end 
lying  away  from  the  ditch,  at  distances  varying  from  6  to  9  inches ;  the  j6 
inches  being  adapted  to  inferior  land,  and  the  9  inches  to  good  soil.  While 
the  two  assistants  are  laying  the  plants,  the  hedger  takes  up  all  the  fine 
mould  nearest  the  thorn-bed,  and,  dexterously  inverting  the  shovel-fiills  of 
the  mould,  places  them  above  the  laid  p]ants,  and  secures  them  in  their 
places.  The  two  assistants  having  finished  laying  the  thorns,  dig  and 
shovel  up  with  the  spade  all  the  black  mould  in  the  ditch,  throwing  it  upon 
the  roots  and  stems  of  the  plants,  until  a  sort  of  level  bank  of  earth  is 
formed  over  them.  In  doing  this,  one  of  the  assistants  lifls  the  soil  acro^ 
the  ditch,  moving  backward,  while  the  other  proceeds  forward,  face  to 
face,  shoveling  up  all  the  black  mould  he  can  find,  whether  in  a  loose  or 
finn  state,  in  the  ditch.  When  the  hedger  has  finished  covering  the  plants 
witli  mould,  and  while  the  assistants  are  proceeding  to  clear  all  the  mould 
itom  the  ditch,  he  steps  upon  the  top  of  the  mound  which  they  have 
ithrown  up  above  the  plants,  and,  with  his  face  toward  the  ditch,  firmly 
compresses,  with  his  feet,  the  mould  above  the  plants,  as  far  as  they  ex- 
tend. By  the  time  the  compression  is  finished,  all  the  mould  will  have 
'been  taken  out  of  the  ditch.  When  the  thorns  have  received  this  quan- 
tity of  earth  above  them,  they  may  be  considered  in  a  safe  state  fi'om 

*  4^  frost ;  1;>ut  it  is  not  sjafe,  in  frotsty  weather,  to  leave  them,  even  for  ^ 
'Sight,  with  )ess  earth  upon  them  ;  for  .plants  may  not  only  be  frosted  vx 

•ifhat  short  sp^e  of  time,  but  the  earth  may  be  rendered  so  hard  by  irost, 

•  ^  to  be  unfit  £br  working  the  next  4&y ;  And  should  the  frost  prove  se- 
\^eire  and  the  work  be  altogether  suflpepded,  the  plants  left  at  aD  expqs^^ 
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will  inevitably  perish.  In  fi*QBty  weather  the  plants  should  not  be  laid  on 
the  thorn- bed  in  the  afternoon,  but  only  in  the  forenoon,  as  in  the  after- 
noon of  a  short  day  thei'e  probably  will  not  be  time  to  cover  the  plants 
with  a  sufficient  quantity  of  earth.  Indeed,  in  such  weather,  when  the 
.ground  continues  hard  idl  day,  leave  the  work  off  altogether — ^uot  only 
because  the  earth  is  then  in  an  unfit  state  for  the  work,  but  the  frosted 
earth  is  apt  to  chill  the  tender  fibres.  On  the  other  hand,  if  the  vveather 
be  fresh  and  not  too  wet,  such  as  in  spring,  the  plants  may  be  laid  in  the 
•afternoon  in  safety.  In  very  wet  weather,  the  work  should  also  be  sus- 
pended, not  only  on  account  of  the  cloggy  btate  of  the  ground  for  goo<1 
work,  but  the  inability  of  the  men  to  withstand  much  rain  in  winter.  The 
last  operation  of  the  ditch  and  bank  will  be  more  uniform  and  look  better, 
when  a  considerable  length  of  it  is  finished  at  the  same  time,  than  when 
joinings  are  visible  in  it  at  short  intervals ;  but  in  frosty  or  in  very  wet 
weather,  the  sooner  a  piece  of  it  is  finished,  the  better  it  is  for  the  clean- 
liness of  the  laborers  and  the  condition  of  the  work  itself.  Fig.  39  shows 
the  progress  of  hedee-planting  to  the  extent  described,  where  a  is  the 
ditch  with  the  monld  all  taken  out,  b  the  thorn-bed  sloping  inward  and 
downward,  c  the  thorn  in  its  bed,  with  the  end  of  the  stem  projecting  a 
very  little  outward,  and  d  the  mound  above  in  its  compressed  state. 

(^55.)  The  rule  observed  for  the  depth  of  a  ditch  that  stands  well,  b  ^its 
breadth,  and  the  width  of  the  bottom  \  of  the  breadth  at  the  top.  In  the  case 
of  hedge-planting,  the  breadth  is  4^  feet ;  the  AepXh  is,  of  course,  2  feet  3 
inches,  and  the  width  of  bottom  9  inches.  The  hedge-bank  is  always  broader 
than  the  ditch,  the  soil  lying  loosely  upon  it,  and  in  this  case  is  5  feet ;  and, 
of  course,  the  perpendicular  bight  of  the  bank  is  less  than  the  depth  of  the 
ditch,  bein^  2  teet.  These  are,  in  general,  very  convenient  dimensions  for  a 
hedge  ditch  and  bank,  where  no  constant  cuirent  of  water  has  to  be  accom- 
modated in  the  ditch ;  but  should  the  ditch  have  to  contain  a  stream  of  water, 
thougri  in  winter  only,  it  should  be  made  proportionably  capacious  ;  for  if 
not  so  made  at  first,  it  will  either  have  to  be  made  so  at  last,  or  the  force  of 
the  water  will  assuredly  make  an  adequate  course  for  itself,  to  the  danger  of 
destroying  the  thorn-bed.  Ditches  that  are  brought  to  a  point  at  the  bottom 
are  objectionable  in  shape  for  many  reasons.  They  do  not  afford  sufficient 
materials  out  of  them  to  foiTn  a  protective  bank  or  mound  for  the  young 
thorn-plants ;  they  are  easily  filled  up  with  the  mouldering  of  earth  from  the 
sides  and  tops,  and  the  decay  of  vegetables ;  and  when  any  water  gets  into 
them,  of  which  there  is  every  chance  when  there  is  an  overflow  of  surface- 
water  in  the  field,  they  soon  get  filled  up  in  the  bottom  with  mud.  Not- 
withstanding the  commendation  of  such  ditches  in  works  of  Agriculture,* 
they  should  be  avoided  when  there  is  the  probability  of  the  least  quantity  of 
water  reaching  them ;  and  no  ditch  in  connection  with  a  field  can  be  ex- 
empt from  the  intrusion  of  water. 

(456.)  When  the  work  has  proceeded  to  this  length,  the  other  imple- 
ments come  into  use.  If  the  subsoil  of  the  ditch,  however,  be  a  tenacious, 
ductile  day,  the  spade  alone  is  best  to  remove  it,  as  picking  is  useless  in 
such  a  substauice,  especially  if  somewhat  moist ;  for  it  will  raise  no  more 
at  a  time  than  the  breadth  of  the  face  of  the  pick.  But  if  it  consists  of 
liard  dry  clay  interspersed  with  veins  of  sand  and  gravel — which  com 
pound  forms  a  very  common  subsoil  in  this  country — ^picking  is  absolutely 
tequired ;  for  the  spade  cannot  get  ^ough  the  small  stones  with  effeeti 
In  soine  ports  of  the  country,  the  handpick  is  used  to  loosen  such  a  sub* 
•oil,  while  in  otheia  the  footpick  is  enq>loyed ;  and  firom  experience  itt 

*  giniiwurtimliim  to  th»  Hoarf  igf  Agdqaltc^b  toU  li.   IiOQAon*iBii«|eIop«||RarA|rlailtiin. 
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both,  I  would  i-ecommend  the  latter  as  being  by  far  the  inoi<e  efiicieiit  im- 
plement for  such  work,  and  less  laborious  to  the  workman.  Let  one  of 
the  assistants  loosen  the  subsoil  with  the  footpick  as  deep  as  he  can  n^o  for 
the  tramp,  with  the  point  of  the  pick  away  n*om  him ;  ne  then  pulls  rlie 
handle  towaixl  him,  until  he  brings  it  down  al)out  half  way  to  die  gi'ound, 
and  after  that  he  sits  on  it,  and  presses  it  down  with  the  whole  weight  of 
his  body,  until  the  subsoil  gives  way  and  becomes  loose,  in  which  state  he 
leaves  it  before  him,  and  steps  backward.  When  the  picker  has  thus  pro* 
ceeded  a  shoit  way,  the  other  assistant  lifts  up  what  has  been  loosened 
with  his  spade,  and  throws  it  upon  the  top  of  tne  mould  alx»ve  the  thorn, 
taking  care  to  place  the  subsoil  so  thrown  up  continuous  with  the  slope 
backward,  given  to  the  face  of  the  bank.  lie  also  throws  some  to  the 
back  of  the  bank,  to  cover  the  whole  of  the  black  mould  with  the  subsoil ; 
and  endeavors  to  make  the  shape  of  the  bank  uniform.  In  doing  all  this, 
he  works  backward  with  his  back  to  the  face  of  the  footpicker,  but  his 
back  would  be  to  the  back  of  a  handpicker,  standing  upon  the  sulisoil 
which  has  been  loosened  by  the  footpick.  He  pares  down  the  side  of  the 
ditch  nearest  his  right  hand,  which,  in  this  case,  is  the  opposite  one  fi'om 
the  hedge.  The  hedger  follows  the  last  assistant,  working  toward  him 
face  to  Sice,  and  moving  forward,  shoveling  up  all  the  loose  eaith  left  by 
the  assistant's  spade,  throMdng  it  upon  the  top  and  front  of  the  mound, 
making  all  equal  and  smooth,  and  l)cating  the  eaith  firmly  and  smooth 
on  the  face  of  the  bank.  Should  the  subsoil  reauire  no  picking  at  all,  the 
two  assistants  follow  one  another,  using  the  spaae ;  and  the  hedger  biings 
up  the  rear  as  before,  using  the  shovel.  In  this  way  the  hedger  throws 
the  earth  fully  on  the  face  of  the  bank,  even  although  some  should  trickle 
down  again  into  the  ditch,  rejecting  all  the  larger  stones  that  come  in  his 
way,  paring  down  that  side  of  the  ditch,  giving  the  proper  slope  to  the 
bank,  and  beating  tlie  face  of  the  bank  with  the  back  of  the  shovel,  and 
smoothing  it  downwax*d  from  its  top  as  far  as  the  black  mould  is  seen  on 
the  side  of  the  ditch.  The  three  men  thus  proceed  i^egularly  in  their 
work.  Should  there  l»e  more  earth  at  one  place  of  the  ditch  than  another 
— which  will  be  the  case  where  there  are  inequalities  in  the  depth  of  the 
ditch — the  surplus  earth  should  either  be  throvni  to  the  back  of^the  bank, 
rather  than  its  top  be  made  higher  at  one  place  than  another,  or  wheeled 
away  to  a  spot  on  which  a  deficiency  of  earth  is  apprehended.  Besides 
giving  the  bank  an  irregular  appearance,  it  is  not  desirable  to  cover  the 
young  thorns  too  heavily  with  a  superincumbent  load  of  earth,  so  as  en- 
tirely to  exclude  the  air  and  moisture  from  their  roots. 

(457.)  If  going  along  the  ditch  twice  finish  the  work,  the  eaith  in  it  will 
have  been  in  a  friable  state ;  but  with  a  hai'd  subsoil  the  work  is  not  so 
easily  done.  The  handpick  is  almost  always  used  to  raise  the  last  4  or  5 
inches  of  the  bottom  of^  the  ditch,  and  in  accomplishing  this  the  same  ar- 
rangement of  the  men,  and  the  kind  of  work  peiformed  by  each,  will  have 
to  be  gone  through  ;  only  that,  in  this  case,  the  assistant  uses  the  hand  for 
the  tramp-pick,  and  works  forward.  A^liile  this  last  picking  and  shovel- 
ing are  proceeding,  the  hedger  again  ti'8n>pa  down  the  top  of  the  bank 
before  throwing  up  the  last  portion  of  earth.  The  beating  with  the  back 
of  the  shovel  is  absolutely  necessaiy  to  produce  a  skin,  as  it  were,  on  the 
face  of  the  bank ;  because  the  smoothed  surface  will  resist  the  action  of 
the  frost,  and  thereby  prevent  the  mouldering  down  of  the  earth  into  the 
ditch.  A  covering  of  clay  over  the  bank,  and  the  poorer  it  is  the  better 
for  the  puipose,  is  useful  in  being  extremely  unfavorable  to  the  vegetation 
of  small  seeds.  They  will  readily  take  root  in  fine  mould,  if  that  formed 
the  external  covering,  and  their  eradication  afterward  would  create  much 

(428) 


FLANTINO  OP  THORN-HEDGES.  237 

tntuble  and  cause  much  waste  of  earth.  The  neccesity  of  Iseating  the  clay 
•hows  the  expediency  of  projecting  the  plants  but  a,  'vory  short  way  out 
of  the  bank,  as  that  process  might  wound  and  injure  the  points  ot  the 
stems.  Indeed,  I  would  prefer  their  being  nearly  buried  in  the  bank,  so 
as  the  young  sprouta  had  to  be  relieved  from  captivity,  rather  than  the 
points  should  be  injured ;  but  the  force  of  vegetation  generally  accom- 
plishea  their  t«leaBe  with  ease.  While  the  two  assistants  are  preparing 
the  cord  for  another  stretch,  and  rutting  off  both  sides  of  the  ditch,  the 
hedger  pushes  back  2  or  3  inches,  less  or  more,  of  the  crest  of  the  bank 
with  his  shovel,  in  order  to  make  the  finished  top  parallel  with  the  row  of 
thoins,  and  after  he  has  gently  beaten  down  the  front  of  the  top  into  a 
rounded  form,  the  process  of  planting  thorns  is  finished.  Fig.  43  gives  an 
idea  (^  a  section  of  the  whole  work  when  finished. 


(458.)  Hitherto  the  work  has  proceeded  quite  easily,  no  obstacles  hav- 
ing presented  themselves  to  frustrate  or  alter  the  original  design  of  a  level 
fence ;  but  obstacles  are  sometinies  met  with,  and  means  shuuid  be  used 
to  avert  or  remove  them.  The  obstacles  alluded  to  generally  consist  of 
large  stones,  unequal  ground,  and  stagnant  water.  1.  Landfast  stones  are 
frequently  found  in  clayey  subsoils,  many  of  which  can  be  removed  with 
the  foot  pick,  but  some  are  so  large  and  massive  as  to  defy  removal  but 
through  the  assistance  of  gunpowoer.  If  you  should  meet  with  any  such 
eDormuus  maeses,  and  much  above  ground,  it  would  be  better  to  carry  the 
hedge  with  a  sweep  past  them,  than  incur  the  trouble  and  expense  of  re- 
moving them  with  the  simplest  means.  If  they  lie  a  short  way  under  tbo 
thom-bed,  but  have  plenty  of  mould  over  them,  they  will  do  no  harm  to 
the  hedge  above  them ;  but  should  the  eaith  be  scanty  over  them,  it  will 
be  proper  to  make  the  earth  deep  enough  for  thorns  above  them,  if  that 
can  be  easily  done,  even  although  an  elevation  be  thereby  caused  there, 
above  the  general  line  of  hedge.  2.  With  regard  to  inequality  of  surface, 
when  the  ground  dips  in  the  direction  of  the  hedge,  and  vet  when  paiticu- 
lar  undulations  in  it  are  so  deep  and  high  as  to  provent  the  flow  of  water 
over  them  in  the  ditch,  the  higher  parts  should  be  cut  the  deeper  and  the 
hoUow  parts  the  less,  so  as  a  continuous  fall  may  be  obtained  for  the  flow 
of  the  water  along  the  bottom  of  the  ditch ;  but  the  line  of  the  hedee 
should  be  placed  on  the  natural  surface  of  the  gi-ound,  and  thereby  partako 
of  its  unduladons.  It  is  in  such  cases  of  compromise  that  the  supera- 
bundant earth  should  be  wheeled  away  from  tne  inordinate  depths,  to 
make  up  for  the  want  of  earth  in  the  hollows,  and  thereby  equalize  the  di< 
mennons  of  the  hedge-bank.  Should  any  hollow  be  so  deejp  as  that  the 
hight  ou  either  side  wilt  not  allow  the  flow  of  water,  a  dram  should  be 
made  from  the  hollowost  part  of  the  bottom  of  the  ditch  dovm  the  declina- 
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(466.)  The  tpade  is  an  implement  so  simple  in  conBtracdon,  that  there 
seems  but  one  way  of  using  it,  whatever  peculiarity  of  form  it  may  re- 
ceiye,  namely,  that  of  pushing  its  mouth  or  blade  into  the  ground  with  the 


gVMt  dedderata,  appears  to  hare  been  one  of  the  peat  objects  with  Measn.  Ranaonae,  for  from 
no  fiwindry  has  ever  been  seen  a  greater  nnmber  of  these  miplement8»  or  which  combined  in  a 
■rger  extant  these  leading jpoinu ;  bat  in  erery  case  exhibitii^  the  thoogfat  and  skill  from  which 
they  had  pn>ceeded.  The  Reports  of  the  Roy  lu  Agricaltnral  Society  demonstrate  ^e  ^^t*mati^m 
in  which  diese  progrossiTe  improvements  have  been  held.  It  was»  howererf  reaerred  Ibr  these 
mano&ctarers  to  exhibit,  at  the  Soathampton  meeting  of  the  yen  1844,  a  new  plow,  which 
proved  itwlf  eqvally  well  adapted  for  light  and  heavy,  soils.  This  implement  was  chieity  novel 
m  its  material,  and  formation  of  the  handles  and  beam.  These  are  conatracted  of  the  beat 
wrooppht  iron,  combining  lightness  with  adequate  strength.  The  beams  are  made  on  the  "trass 
principle  " — that  is^  connectmg  the  two  sides  together  in  soch  a  manner  as  to  prevent  them  from 
^viag  way  to  any  amoont  of  force,  on  whichever  side  it  may  be  applied.  The  other  new  point 
IS  the  mooe  of  ftstening  the  coulter,  which  facilitates  its  bemg  placed  in  any  new  position  with 
rapidity  and  ease.  The  following  cat  exhibits  the  fignre  of  the  prise  implement,  eimer  with  two 
or  one  wheel,  and  as  a  swing  plow. 


We  had  aeen  the  plow  at  work  at  Mr.  Heniy  Overman's,  of  Weasenham,  hi  the  antnmn  ot 
1843,  and  the  opinion  of  the  judges  at  Soathampton  has  folly  borne  oat  the  high  opinbn  that 
a  practical  farmer  gave  as  of  its  cajiabili^  and  excellence. 

Among  the  Implements  of  late  mvention  which  have  deservedly  obtained  the  inventor  great 
credit,  and  from  their  ntHity  have  come  into  considerable  ase — one  more  particalarly  Uian  die 
other—are  the  sabsoil  and  sabtaif  pbws,  the  invention  of  Sir  Edward  Stacet,  of  Kackhetttk 
Han,  Norfolk.  Althoagh  these  implements  are  so  well  known,  yet  any  report  of  Norfolk  Agri- 
eonare  woald  be  incomplete  were  either  a  notice  or  a  sketch  of  one  of  them  omitted.  Their  ef^ 
mcts  have  been  foand  most  beneBcial  on  many  soO%  where  the  natural  tenacity  is  increased  by  a 
nrd  sabitratam.  On  one  form  where  the  land  was  saljject  to  saffisr  from  die  rains  in  the  aatomn, 
SI?  '^^'p^^  pbw  was  passed  op  the  furrows  on  a  turnip  fallow  previous  to  the  autumn  plowing. 
Tlie  eifcet  was  to  free  too  land  from  a  more  than  ordintiy  quantity  of  moistare  which  happeood 
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foot,  liftiDg  up  as  much  earth  with  it  as  it  can  cany,  and  then  inverting  it 
so  completely  as  to  put  the  upper  part  of  the  earth  undermost.  This  op- 
eration, caUed  digging,  may  he  done  in  the  most  perfect  manner ;  and 
any  attempt  at  improving  it,  in  so  far  as  its  uniformly  ^vorahle  results  are 
concerned,  seems  unnecessary.  Hitherto  it  has  only  been  used  by  the 
hand,  no  means  having  yet  been  devised  to  supply  greater  power  than 
human  strength  to  wield  it.  It  is  thus  an  instrument  which  is  entirely 
undei  man's  personal  control. 

(467.)  The  effect  attempted  to  be  produced  on  the  soil  by  the  ploto  is 
an  exact  imitation  of  the  work  of  the  spade.  From  the  circumstance,  how- 
ever, of  the  plow  being  too  large  ana  heavy  an  implement  to  be  wielded 
by  the  hand,  it  is  not  so  entirely  under  man's  control  as  the  spade.  To 
wield  it  as  it  should  be,  he  is  obliged  to  call  in  the  aid  of  horses,  which, 
though  not  capable  of  wielding  it  personally,  as  man  does  the  spade,  can, 
nevertheless,  Uirough  the  means  of  appropriate  appliances,  sucn  as  har- 
ness, do  so  pretty  effectually.  It  is  thus  not  so  much  man  himself  as  the 
horses  whicn  he  employs  that  turn  over  the  ground  with  the  plow,  they, 
in  a  great  measure,  becoming  his  substitutes  in  performing  that  operation ; 
and  they  are  so  far  his  superiors,  that  they  can  turn  over  a  greater  quan- 
tity of  the  soil  with  the  plow  in  a  given  time  than  he  can  with  the  spade. 
Man,  however,  has  this  advantage  over  horses  in  turning  over  the  soil,  that  he 
can  do  it  well  with  a  very  simple  instrument — the  spade  ;  whereas  horses 
require  an  instrument  of  more  complex  structure — the  plow — ^to  perform 
the  same  sort  of  work  not  so  well ;  and  the  reason  is  this,  that  although 
the  spade  is  really  a  very  simple  instrument,  the  act  of  digging  with  it  is 

to  fidl  that  year,  and  to  benefit  materially  the  ibllowiiig  crop  of  tnmipa.  Sir  Edward  baa  alrasdj 
deacribed  tbe  atility  of  tbe  former  npon  the  heath-land  attached  to  nie  estate,  aa  weSl  aa  the  ia^ 
provement  of  hia  park  by  the  labtiirf  plow,  in  the  joamala  of  the  Society 


A  praetioe  haa  lately  become  yery  prevalent  in  some  parta  of  the  connty,  to  lay  tbe  fbnrowa 
in  one  direction.  Thia  method,  if  it  anoald  be  found  advantageons,  will  be  greatly  aided  by 
Lowcock'e  new  plow.    This  gentleman  is  a  fanner  at  Westerland,  Devon,  and  his  PttentJon 


easily  deposited — and  that  in  rainy  seasona  it  will  absorb  tbe  moisture  with  greater  regularity, 
and  m  a  dry  one  woald  be  less  ix^ored  by  droath.  This  implement  seems  to  be  the  combined 
vesolt  of  theoretical  knowledge  and  practical  experience — Mr.  Lowcock  fanning  wet  soils. 

The  mode  of  adapting  it  to  each  farrow  is  extremely  simple.  When  the  plowman  haa  ar- 
rived at  the  end  of  the  fhrrow,  he  directs  the  horses  roond  on  the  nnplowed  side  of  the  land, 
and  the  draught  chain  slides  on  a  rod  to  Uie  other  end.  While  they  are  movhag,  he  reveraea 
tbe  handles,  where  a  catch  dropa  into  a  mortice  in  tbe  beam,  and  ue  plow  is  sgain  ready. 
When  the  share  and  coalter  are  at  work  the  monld-board  fliea  into  its  proper  mrectbn,  in 
whiefa  place  tbe  resistance  of  the  newly-cnt  farrow  keeps  it.  Presuming  tne  coniectares  as  to 
tfie  etBsct  of  socb  a  system  of  plowing  to  be  correct,  this  will  become  a  very  vafoable  imple- 
nent  in  Norfolk.    Messrs.  Eansome  obtained  a  prize  for  it  at  Soathampton.     (See  die  oppo> 

TbMB  pkiws  in  most  general  ose  are  the  Norfolk  and  the  Swing  Plow,  which  have  been  ren- 
dered lighter  and  steadier  than  formerly.  There  are  none,  perhaps,  as  a  whole,  better  aoited 
to  the  soil,  althoagh  for  particular  purposes  there  are  some  saperior,  d^  Botland  having  been 
ftvnd  from  ita  length  of  plat  to  whelm  the  oUand  better ;  while  the  Norfolk,  from  iu  short 
breast,  laya  the  earth  looser  and  rougher  for  the  operatlona  of  tbe  winter. 
(487) 
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DOI  a  ainple  operation,  Imt  requires  every  muscle  <^  the  body  to  be  put 
into  action,  so  tnctt  any  machine  that  can  imitate  work  that  has  called  into 
requisition  all  the  muscles  of  the  body,  must  have  a  complex  structursw 
This  would  be  the  case  even  were  such  a  machine  always  fixed  to  the 
same  spot,  and,  for  such  a  purpose,  there  is  little  difficulty  in  practical  me- 
chanics in  imitating  the  work  of  man's  hands,  by  complicated  machinery  > 
but  it  is  not  so  simple  a  problem  in  practical  mechanics,  as  it  at  first  si^pbt 
may  appear,  to  construct  a  light,  strong,  durable,  convenient  instrument^ 
which  is  easily  moved  about,  and  which,  at  the  same  time,  though  com- 
plex in  its  structure,  operates  by  a  simple  action ;  and  yet  the  modem 
plow  is  an  instrument  possessing  all  these  properties  in  an  eminent  degree. 
(468.)  The  common  plow  used  in  Scotland  is  made  either  wholly  of 
iron,  or  partly  of  wood  and  partly  of  iron.    Until  a  few  years  ago  it  waa 
universally  made  both  of  wckkI  and  iron,  but  now  it  is  generally  made  en- 
tirely of  iron.    A  wooden  plow  seems  a  clumsier  instrument  than  an  iron 
one,  though  it  is  somewhat  lighter.     The  plow  is  now  made  wholly  of 
iron,  partly  from  the  circumstance  of  its  withstanding  the  vicissitudee  of 
weather  better  than  wood ;  and,  however  old,  ii'on  is  always  worth  some- 
thing ;  and  partly  because  g^ood  ash  timber,  of  which  plows  were  usually 
made,  is  now  become  so  scarce  in  many  parts  of  the  country,  that  it  fetches 
the  large  price  of  3s.  per  cubic  foot ;  whereas  iron  is  now  becoming  mora 
abundant  and  cheap  (204),  being  no  more  than  <£I4  per  ton  for  common 
cast  goods,  and  from  <£  10  to  €£18  per  ton  for  malleable  iron.    A  wooden 
plow  vnth  iron  mountings  usually  weighs  13  stones  imperial,  and  an  iron 
one  for  the  same  work  15  stones.     The  cost  of  a  wooden  one  is  <£3  16s.» 
capable  of  being  serviceable,  with  repain,  for  the  currency  of  a  lease  of 
19  years ;  that  of  an  iron  one  ^4  4s.,  which  will  last  a  lifetime,  or  at  least 
many  years.     Some  farmers,  however,  still  prefer  the  wooden  one,  aHeging 
that  it  goes  more  steadily  than  the  iron.     Whatever  of  prejudice  £ere 
may  be  in  this  predilection  for  the  wooden  plow,  it  must  be  owned  that 
the  iron  one  executes  its  work  in  a  satis^tory  manner.     There  is,  I  be- 
lieve, no  great  difference  of  economy  in  the  use  of  the  two  kinds  (^  plows. 
(469.)  The  plow,  as  it  is  now  made,  consists  of  a  number  of  parts,  which 
are  particularly  described  below  at  (493),  fig.  48,  and  to  which  you  should 
immediately  refer,  in  order  to  become  acquainted  with  them.     How  well 
soever  these  different  paits  may  be  put  together,  if  they  are  not  all  tern- 
peredf  as  it  is  termed,  to  one  another,  that  is,  if  any  part  has  more  to  do 
than  its  own  share  of  the  work,  the  entire  implement  will  go  unsteadily. 
It  can  be  easily  ascertained  whether  a  plow  goes  steadily  or  not,  and  the 
fact  is  thus  practically  ascertained  ;  and  its  rationale  will  be  found  below. 
(470.)  On  taking  hold  of  the  plow  by  the  handles  with  both  hands,  while 
the  horses  are  drawing  it  through  the  land,  if  it  have  a  constant  tendency 
to  go  deeper  into  the  soil  than  the  depth  of  the  fiirrow-slice  previously  de- 
termined  on,  it  is  then  not  going  steadily.     The  remedy  for  this  error  is 
twofold,  namely,  either  to  press  harder  upon  the  sdltB  wiUi  the  hands,  and, 
1^  their  power  as  levers,  bring  the  sock  nearer  the  surface  of  the  ground, 
and  this  is  called  **  tteepmg:  ''or  to  effect  the  same  thing  in  anoUier  way, 
is  to  put  the  dranght-boh  oi  the  bridle  a  little  nearer  the  ground,  and  tha 
is  called  giving  the  plow  **  leu  eartkJ*    The  pressure  upon  the  handles  or 
stilts  shonkL  first  be  tried,  as  being  the  most  ready  remedy  aH  your  com- 
mand ;  but  should  it  eventually  fail  of  effecting  the  purpose,  or  the  hold- 
ing the  stilts  so  be  too  severe  upon  your  cums,  the  draught'bolt  should  be 
lowefred  as  much  as  required.    6ut  should  both  these  attempts  at  amend- 
ment fail,  then  there  must  be  some  error  in  another  part  of  the  plow.    Qa 
examining  die  sock,  or  share,  its  point  may  possibly  be  found  to  dip  too 

(489)  ^ 
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mncb  below  the  line  of  the  sole,  which  will  produce  in  it  a  tendency  to  go 
deeper  than  it  should.  This  error  in  the  sock  can  only  be  rectified  at  the 
smithy. 

(471.)  Again,  the  plow  may  have  an  opposite  tendency,  that  is,  a  ten- 
dency to  come  out  ot  the  ground.  This  tendency  cannot  well  be  coun- 
teracted by  the  opposite  method  of  supporting  the  stilts  upward  with  the 
arms,  because  in  this  condition  of  body  you  cannot  walk  steadily,  having 
no  support  for  yourself,  but  rather  affording  support  to  the  plow.  It  is 
fi>r  this  reason  that  a  very  short  man  can  scarcely  hold  a  plow  steady 
enough  at  any  time ;  and  hence  such  a  man  does  not  make  a  desirable 
plowman.  The  draught-bolt  should,  in  the  first  instance,  be  placed  fiuther 
from  the  ground^  and  in  so  doing  the  plow  is  said  to  get  '* more  earth" 
Should  this  alteration  of  the  point  of  draught  not  effect  the  purpose,  the 
point  of  the  sock  will  probably  be  found  to  rise  above  the  line  of  the  sole, 
and  must  therefore  be  brought  down  to  its  proper  level  and  position  by 
the  smith  (525). 

(472.)  You  may  find  it  difficult  to  make  the  plow  turn  over  a  furrow^ 
slice  of  the  breadth  you  desire.  This  tendency  is  obviated  by  moving  the 
draught-bolt  a  little  to  the  right ;  but  in  case  the  tendency  arise  from  some 
casual  circumstance  under  ground,  such  as  collision  against  a  small  stone, 
or  a  piece  of  unusually  hard  ground,  it  may  be  overcome  by  leaning  the 
plow  a  little  over  to  the  right,  until  the  obstruction  is  passed.  These  ex- 
pedients are  said  to  gpve  the  plow  "  more  land.** 

(473.)  The  tendency  of  the  plow,  however,  may  be  quite  the  opposite 
from  this — ^it  may  incline  to  take  a  slice  broader  than  you  want ;  in  which 
case,  for  permanent  work,  the  draught-bolt  should  be  put  a  little  fii.rther  to 
the  left,  and  for  a  tempoi*ary  purpose  the  plow  may  be  leaned  a  little  over 
to  the  left,  and  which  are  said  to  give  the  plow  "  less  land,** 

(474.)  These  are  the  ordinary  instances  of  unsteadiness  in  the  going  of 
plows ;  and,  though  they  have  been  narrated  singly,  two  of  them  may  com- 
bine to  produce  the  same  result,  such  as  the  tendency  to  go  deeper  or 
come  out  with  that  of  a  nan*ower  or  broader  furrow-slice.  The  remedy 
should  first  be  tried  to  correct  the  most  obvious  of  the  errors ;  but  both 
remedies  may  be  tried  at  the  same  time,  if  you  apprehend  a  compound 
error. 

(475.)  Some  plowmen  habitually  make  the  plow  lean  a  little  over  to  the 
left,  thus  giving  it  in  effect  less  land  than  it  would  have,  were  it  made  to 
move  upon  the  fiat  of  the  sole ;  and,  to  overcome  the  consequent  tendency 
of  the  plow  to  make  a  narrower  fiirrow-slice  than  the  proper  breadth,  they 
move  the  draught-bolt  a  little  to  the  right.  The  plovtang  with  a  consider- 
able lean  to  the  left  is  a  bad  custom,  because  it  makes  the  lowest  side  of 
the  fuiTOW-slice,  when  turned  over,  thinner  than  the  upper  side,  which  10 
exposed  to  view,  thereby  deluding  you  into  the  belief  that  the  land  has  all 
been  plowed  of  equal  depth ;  and  it  causes  the  horses  to  bear  a  lighter 
draught  than  those  which  have  turned  over  as  much  land  in  the  same  time, 
with  a  more  equal  and  therefore  deeper  furrow-slice.  Old  plowmen,  be- 
'Coming  infirm,  are  very  apt  to  practice  this  deceptive  mode  of  plowing. — 
The  plow  should  always  move  nat  upon  its  sole,  and  turn  over  a  rectangu- 
lar fruTow-slice ;  but  there  are  certain  exceptions  to  this  rule,  depending 
<m  the  peculiar  construction  of  parts  of  certain  forms  of  plows,  wmt^  vrill 
1)6  pointed  out  to  you  afterward. 

f  476.)  None  assume  the  habit  of  leaning  the  plow  over  to  the  right,  be- 
cause it  is  not  so  easy  to  hold  it  in  that  position  as  when  it  moves  upon 
Che  sole  along  the  land-side. 

{477.)  Other  plowmen,  especially  tall  men,  practice  the  habit  of  con* 

(490) 
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stantly  leaning  hanl  upon  the  stilts,  or  of  steeping ;  and,  as  this  practice 
has  the  tendency  to  lift  up  the  fore  point  of  the  plow  out  of  the  ground, 
they  are  obliged,  to  keep  it  in  the  giouud,  to  put  the  draught-bolt  farther 
from  the  ground  than  it  should  be.  A  little  leaning  of  the  hands  upon  the 
stilts  is  requisite  at  all  times,  in  order  to  retain  a  firm  hold  of  them,  and 
thereby  have  a  proper  guidance  of  the  plow. 

(478.)  A  good  plowman  will  use  none  of  these  expedients  to  make  his 

flow  go  steadily,  nor  will  he  fall  into  any  of  these  reprehensible  habits.—- 
[e  will  temper  the  irons,  so  as  there  shall  be  no  tendency  in  the  plow  to 
go  tx)o  deep  or  too  shallow  into  the  gnmnd,  or  make  too  wide  or  too  nar- 
row a  furrow-slice,  or  cause  less  or  more  di*aught  to  the  horses,  or  less  or 
more  trouble  to  himself,  than  the  natuit)  of  the  work  requires  to  be  per- 
formed in  the  most  proper  manner.  If  he  have  a  knowledge  of  the  imple- 
ment he  works  with — I  mean,  a  good  practical  knowledge  of  it,  for  a 
knowledge  of  its  principles  is  not  requisite  for  his  purpose — he  will  temper 
all  the  parts,  so  as  to  work  the  plow  with  great  ease  to  himself,  and,  at  the 
same  time,  have  plenty  of  leisure  to  guide  his  horses  aright,  and  execute 
his  work  in  a  creditable  manner.  I  have  known  such  plowmen,  and  they 
invariably  executed  their  work  in  a  masterly  way ;  but  I  never  yet  saw  a 
plowman  execute  his  work  well,  who  had  not  acquired  the  art  of  temper* 
mg  the  irons  of  his  plow.  Until  he  leai'ns  this  art,  the  best  made  plow 
will  be  comparatively  worthless  in  his  hands. 

(479.)  In  the  attempt  to  temper  the  irons,  many  plowmen  adopt  a  posi- 
tion of  the  coulter  which  increases  the  draught  of  the  plow.  When  the 
point  of  the  coulter  is  put  foi*ward  in  a  line  with  the  point  of  the  sock,  but 
a  good  deal  asunder,  to  the  left  or  land  side,  in  light  land  that  contains 
small  stones,  a  stone  is  very  apt  to  be  caught  between  the  points  of  the 
coulter  and  sock,  and  which  will  throw  the  plow  out  of  the  ground.  This 
catastrophe  is  of  no  great  consequence  when  it  occurs  on  plowing  land 
preparatory  to  another  plowing ;  but  it  teai-s  the  ground  on  plowing  lea, 
which  must  be  rectified  instantly ;  and,  in  doing  it,  there  is  loss  of  time  in 
backing  the  horses  to  the  place  where  the  plow  was  thrown  out.  To  avoid 
Buch  an  accident  on  such  land,  the  point  ef  the  coulter  should  be  put  im- 
mediately above,  and  almost  close  upon,  that  of  the  sock ;  and  this  is  the 
best  temper  of  those  irons,  in  those  circumstances,  for  lea-plowing.  In 
smooth  soils — ^that  is,  free  of  small  stones — ^the  relation  of  the  coulter  and 
sock  to  each  other  is  not  of  much  importance  in  regard  to  steadiness ;  but 
it  is  the  best  practice  to  cut  the  soil  clean  at  all  times,  and  the*pi*acticabil 
ity  of  this  should  be  suited  to  its  nature. 

(480.)  The  state  of  the  irons  themselves  has  a  material  effect  on  the  tem- 
per of  the  plow.  If  the  cutting  edge  of  the  coulter,  and  the  point  and  cut- 
ting edge  of  the  sock,  are  laid  with  steel,  the  irons  will  cut  clean,  and  go 
long  in  smooth  soil.  This  is  an  economical  mode  of  treating  plow-irons 
destined  to  work  in  clay-soils.  But,  in  gravelly  and  all  sharp  soils,  the 
irons  wear  down  so  quickly  that  farmers  prefer  irons  of  cold  iron,  and  have 
them  laid  anew  every  day,  rather  than  incur  the  expense  of  laying  them 
with  steel,  which,  perhaps,  would  not  endure  work  much  longer  m  such 
soil  than  iron  in  its  ordinary  state.  Irons  are  now  seldom  if  ever  steeled; 
but,  whether  they  are  steeled  or  not,  they  are  always  in  the  best  state  when 
sharp,  and  of  the  proper  lengths. 

(481.)  An  imperfect  state  of  the  mould-board  is  another  interruption  to 
a  perfect  temper  of  the  plow.  When  new  and  rough,  it  accumulates  the 
loose  soil  upon  it,  whose  pressure  against,  the  turning  furrow-slice  causes 
the  plow  to  deviate  from  its  right  course.  On  the  other  hand,  when  the 
mould-board  is  worn  away  much  below,  it  is  apt  to  leave  too  much  of  the 

(4»1) 
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erumbled  soil  in  the  bottom  of  the  furrows,  especially  in  plowing  leoM 
•oils.  Broken  side-plates,  or  so  worn  into  holes  that  the  earth  is  easily 
pressed  through  them  into  the  bosom  of  the  plow,  also  cause  rough  and 
unequal  work ;  and  more  or  less  earth  in  the  bosom  affects  the  balance  of 
the  plow,  both  in  its  temper  and  draught  These  remarks  are  made  upon 
the  supposition  that  all  plows  are  equally  well  made,  and  may,  therefore, 
be  tempered  to  work  in  a  satisfactory  manner ;  but  it  is  well  known  that 
plows  sometimes  get  into  the  possession  of  farmers,  radically  so  ill-con« 
structed  that  the  best  tempeiiag  the  ii'ons  are  capable  of  receiving  will 
never  make  them  do  good  work. 

(482.)  When  all  the  particulai-s  which  plowmen  have  to  attend  to  in  ex- 
ecuting their  work — ^in  having  their  plow-irons  in  a  proper  state  of  repair, 
in  tempering  them  according  to  the  kind  of  plowing  to  be  executed,  in 
guiding  their  horses,  and  in  plowing  the  land  in  a  methodical  way — when 
all  these  particulars  are  considered,  it  ceases  to  surprise  that  so  few  plow- 
men should  be  first-rate  workmen.  Good  plowmanship  requires  greater 
powers  of  observation  than  most  young  plowmen  possess,  and  greater 
ludgment  than  most  will  take  time  to  exercise,  in  oraer  to  become  famil- 
iarized wtth  all  these  particulars,  and  to  use  them  all  to  the  best  advant- 
age. To  be  so  accomplished  implies  the  possession  of  talent  of  no  mean 
order.  The  ship  has  been  aptly  compared  to  the  plow,  and  the  phrase, 
''  plowing  the  deep,"  is  as  familiar  to  us  islanders  as  plowing  the  land :  to 
be  able  to  put  the  ship  in  *'  proper  trim,"  is  the  perfection  aimed  at  by  ev- 
ery seaman ;  so,  in  like  manner,  to  **  temper  a  plow  "  is  the  great  aim  of 
tlie  good  plowman ;  and  to  be  able  to  do  it  with  judgment,  to  guide  horses 
with  discretion,  and  to  execute  plowing  correctly,  imply  a  discrimination 
akin  to  sailing  a  ship« 

(483.)  [The  present  age  is,  Derbaps,  the  most  remarkable  that  time  has  produced,  fir  the 
perfection  of  almost  every  kina  of  machine  or  tool  required  in  the  various  departments  of 
art  and  of  manufectures.  In  that  most  important  of  all  arts — ^the  production  of  the  raw  ma- 
terial of  human  food — something  like  a  corresponding  progress  has  heen  effected  in  its  ma- 
chinery and  tools,  though  certainly  not  to  the  same  oegree  of  perfection  as  those  employed 
in  most  of  oiv  manu&ctures,  whether  they  be  in  animaJ,  vegetable,  metallic  or  mineral  pro- 
ductions. Various  causes  exist  to  prevent,  or  at  least  retard,  an  equal  degree  of  perfection 
being  arrived  at  in  agricultural  macbin(?ry,  among  which  may  be  noticed  one  pervading  cir> 
cumstance,  that  affects,  more  or  less,  almost  every  machine  or  implement  employed.  Tfaia 
circumstance  is,  that  all  the  important  operations  of  the  &rm  are  performed  by  9e€uotu  occu 
pying  comparatively  short  periods  of  time  ,  and,  should  the  artisan  be  endeavoring  to  pro- 
duce any  new  or  important  machine,  he  can  only  make  trial  of  it  in  the  proper  season.  The 
imperfection  of  human  perception  is  too  well  Known  to  leave  us  in  sorprue  at  the  first  at- 
tempt of  any  improvement  tiu-ning  out  more  or  less  a  fiiilnre.  The  artisan,  therefore,  will 
in  all  probability  find  that  his  project  requires  amendment ;  and,  before  that  can  be  effected^ 
the  season  is  post  in  which  a  second  trial  could  be  made,  and,  consequently,  must  lie  over 
for  &  year,  in  the  course  of  which  many  circumstances  may  occur  to  cause  its  being  forgotten 
or  laid  aside.  Impediments  of  this  kuid  do  not  occur  to  the  inventor  or  improver  of  mana- 
focjturing  niachinery,  where  constant  daily  opportunities  are  at  hand  to  test  the  saocesnTo 
•tops  of  his  invention.  One  other  general  cause,  and  of  another  kind,  exists,  to  superaede 
the  necessity,  or  even  the  propriety,  of  employing  machinery  of  such  high  and  delicate  finish 
as  we  see  in  the  machines  of  all  in-door  manufactures.  This  is  the  irregularity  of  the  m^ia 
on  which  agricultural  machinery  is  employed,  and  the  numerous  changes  prodaced  on  these 
media — ^the  soils  and  produce — by  vicissitudes  of  weather  and  other  canses,  which  sot  only 
affect  the  operation,  but  also  the  existence  of  many  of  these  machines.  From  this  caoae, 
with  its  train  of  incidents,  it  may  be  inferred  that  agricultural  machinery  and  tools  must,  of 
necessity,  be  of  simple  construction,  which  embrace  nothing  but  the  essentials  of  usefolness ; 
fhat  they  have  sufficient  strength  for  their  intended  purpose,  and  free  of  my  ondae  weight; 
that  there  should  be  no  redundancy  nor  misapplication  of  materials ;  that  all  materiak  em* 
pkrfed  should  be  of  the  best  qualitj,  axid  the  workmanship  plain  and  sound.  These  prop- 
erties, it  must  be  admitted,  are  of  greater  importance  to  agricultural  machinery,  in  generu, 
ihan  the  minute  delicacy  of  construction  and  finish  obsen-able  in  many  of  those  almost  xniol- 
lectnal  tools  employed  in  some  of  the  other  arts  and  manufactures. 

(484.^  Although,  therefore,  agricultural  mac^nes  in  general  do  not  re(|Qire  a  high  ma* 
^"^^l  finiah,  yet  thsie  are  among  them  those  which  are  based  on  primages  im^ying  a 
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Wwwlrfgo  tmd  MppBcation  of  nienoe,  m  well  m  nwwhmiindl  ikiUy  in  iktae  oonitraelion;  and 
m  itoB  dSm  is  to  be  ranked  the  plow,  which,  in  one  word,  is  the  most  important  of  aU  agri- 
cmtoonu  mackmos. 

(485.)  1V>  the  plow,  then,  our  attention  is  lint  to  be  directed,  not  only  as  standing  at  the 
hsad  of  aU  its  feUows  in  the  raiiks  of  the  machineiy  of  the  fiurm,  bat  as  being  the  fint  imple- 
aant  to  which  the  attention  of  the  ianner  is  callecC  in  the  commencement  m  this  ^m  winter 


(496.)  Before  entering  on  the  detaib  of  the  implement  as  it  now  iqopean,  it  will  be  inter- 
ei^iff  to  look  back  ibr  a  moment  into  its  history.  With  the  earliest  stages  of  human  indu^ 
try,  toe  tUlage  of  the  groondin  some  shiqie  most  be  coiiniered  as  coeval ;  and  in  tbeae  early 
attempts,  some  implement  anaki^os  to  a  plow  most  have  been  resorted  to.  In  all  ancient 
fiffores  and  deacriptions  of  that  implement,  its  extreme  simplicity  is  to  be  remarked ;  and 
dns  is  bat  a  natanu  rosalt ;  bat  with  the  progress  of  human  mtellect,  are  to  be  also  observed 
deviations  from  the  ori^nal  simplicity,  and  an  increase  in  the  number  of  its  parts,  with  a 
oomepondin^  oon^le&ity  in  its  stractore.  The  Roman  plows,  imperfectly  as  they  are  de- 
scribed by  different  Boman  aothors,  is  an  example  of  this.  And  as  an  example  of  appa- 
rontly  very  remote  ori|gin,  the  ea«eArom,  or  plow  used  even  at  this  day,  in  some  portions  oi  the 
Outer  Hebrides  and  in  Skye,  forms  a  very  curious  and  interesting  antiquarian  relic  of  the 
andent  Oeltic  habitiL    It  is  fonned,  as  in  fig.  47,  of  one  piece  of  wood,  selected  from  its 

Fig.  47. 
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^^  the  natoFal  bend  at  a,  that  admitB  of  the  head  a  b  assuming  a  nearly  horizontal 
position,  when  the  handle  e  is  laid  upon  the  shoulder  of  the  person  who  wields  the  imnle- 
meat.  A  simple  wedge-shaped  share,  &  d,  is  fitted  to  the  fore  part  of  the  sole.  A  wooden 
peg,  e,  is  inserted  in  the  side  of  the  heel  at  «,  which  completes  the  implement.  On  this  last 
member  the  foot  of  the  operator  is  applied,  to  push  the  instrument  into  the  ground.  It  is  of 
oooise  worked  by  the  bjmd  alone,  and  makes  simply  a  rut  in  the  ground.  Yet  even  in  this 
rade  implement  are  to  be  traced  the  rudiments  of  a  plow. 

(487.)  Aa  the  cultivation  of  the  soil  became  more  and  more  an  object  of  industiy,  corre 
qM>iiding  improvements  would  naturally  follow  in  the  implements  by  which  such  operationB 
were  performed.  But  in  Britain  previoas  to  die  beginning  of  the  last  century,  the  plow  ap- 
peals to  have  cx>ntinaed  in  a  ver^  uncouth  state.  About  that  period  Asriculture  seems  to 
Dave  beooma  more  an  object  of  improveinent.  Draining  began  to  be  studied,  and  its  effects 
appreciated.  The  amelioration  of  the  soil  produced  by  draining  would  soon  call  for  better 
modes  of  dreaeing  anch  improved  soils ;  hence,  still  former  improvements  in  the  plow  would 
come  into  request  In  accordance  widi  this,  we  find  the  introduction  of  an  improved  plow 
into  the  nortfaem  counties  of  England,  under  the  mune  of  the  Dutch  or  Rotheriiam  ^w. 
This  appears  to  be  the  foundation  of  all  the  modem  improvements,  and  fivm  the  circunk- 
stance  of  engineen  and  mechanics  having  been  brought  from  Holland  to  conduct  the  drain- 
ing of  the  English  fens,  there  is  good  reason  to  conclude  diat  the  Rotherham  plow  was  ori* 
^nally  an  importation  from  Holland,  in  a  similar  manner  as  the  barley-mill  was,  at  a  later 
period,  borrovred  from  that  coontry.  About  the  middle  of  the  past  century,  die  Botherham 
plow  appears  to  have  been  partially  introduced  into  Scotland ;  \^t  until  Mr.  James  Small 
took  np  the  si^ject,  and,  by  his  judiciouB  improvements  gave  a  decided  character  to  th« 
plow,  tittle  or  no  progress  nad  been  made  vrim  it 

(488.)  Small  appean  to  have  been  the  first  who  gave  to  the  moold-board  and  the  share 
%form  that  ooold  be  partially  imitated  by  others,  whereby,  foDowing  his  instructbns,  mould- 
boards  mi^t  be  mmtiplied,  each  possessing  the  due  form  which  he  had  directed  to  be 
aven  to  them.  It  is  to  be  observed,  that  when  Small  fint  taught  the  method  of  constmo" 
too,  moald4MMrdB  were  reaUy  boards  of  wood,  and  for  their  dofonce,  were  covered  with 
(4n) 
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plates  of  iron.  The  method  of  oonstnictkni  being  not  very  clearly  defiiRod.  and  m«iuld-boai^ 
oemg  necessarily  ainstructed  by  many  diiferent  bands,  tlie  improved  sysiom,  it  may  bo 
easily  conceived,  must  have  been  liable  to  fiiilure  in  [iructice.  It  was.  therefore,  one  of 
those  happy  coincidences  which  now  and  then  occur  for  tbu  IxMicfit  of  mankind,  tliat  tho 
foondin^  of  cast-iron  was  then  beginning  to  become  general.  The  fortunate  circnnistanca 
was  seized.  Mould-boards,  together  with  the  head  ur  shenth,  and  llie  sole  and  laiid-iiide 
plates,  were  made  of  cast-iron ;  and  a  model  or  pattern  of  these  (mils  having  been  once 
rormed,  any  number  of  duplicates  could  be  obtained,  each  (Missewing  every  quality,  in  point 
of  form,  as  perfectly  as  the  original  model.  The  plow,  thus  in  a  grciii  measure  placed  Ii»> 
Yond  the  power  of  uninformed  meclmuics  to  maltreat,  came  nipidlyaml  dtiterxi'dly  into  nub- 
lie  esteem,  under  the  name  of  Small's  plow.  Though  origiuiiily  pr«Hluc«>d  in  HerM^ickshire, 
the  plow  that  seems  to  retain  the  principal  feature  of  Smair'n  inipnivcnicnts — the  mould- 
board — ^is  now  found  chiefly  in  East^ Lothian,  and,  as  will  ap{Kfnr.  ditl«*r»  vor)'  sensibly  from 
that  now  generally  used  in  Berwickshire. 

(489.)  Otlier  writers,  about  the  same  period,  nuhlislied  niolliiKiii  fur  mnHlmcling  a  mcmld- 
board  on  just  principles.  Among  tliese,  the  metiiod  pro|Hirio<l  by  lliiiicy  urChillhigliam  may 
be  mentioned  as  auproachiug  very  near  to  the  trae  tlKHn-eticul  form.  Others  leas  [>erfect 
have  been  proposed,  which  it  is  not  necessary  at  pi^sent  to  nolii-e ;  while  sovei-ai  have  pub- 
lished general  descriptions  of  tlieir  constnictiou  of  tlie  plow,  but  liavc  withheld  the  princi- 
ples on  which  their  mould-boards  are  foi*med. 

(490.)  While  these  improvements  of  the  past  century  were  going  on,  the  pUiw  was  vni- 

centni^ 
in  their 
.so  much 
propriety,  that  it  is  now,  in  Scotland,  almost  univei'sal.  It  has  many  advantages:  but  the 
most  prominent  are  its  great  dumbilitv  under  any  ex|>fisure.  nnd  Its  lK>itor  adaptation  to 
withstand  tlie  shocks  to  which  the  implement  is  frequently  liable  in  the  course  of  working. 
In  a  national  point  of  view,  it  is  altto  deserving  of  the  most  extended  aiiplication.  being  a 
produce  for  which  Britain  stands  unrivaled.  This  i)eri(Hl  aim.  wha  pnitluctive  of  an  iimo- 
vation  on  the  ibrm  of  mould-board  atid  share  which  had  been  esiablihheil  by  Small.  The 
mould-boards  hitherto  i^^feired  to  come  under  the  denomination  (»f  concave,  or  more  prop- 
erly straight-lined ;  when  Mr.  Wilkio,  Uddingstone,  near  Glasgow.  intnMlnced  his  new  form 
with  convex  lines,  to  be  aftei-ward  more  paiticularly  noticed,  and  wliicii  has  been  adopted 
in  various  districts  in  Scotland,  to  the  exclusion  of  the  concave  form. 

(491.)  At  a  still  later  peiiod,  a  form  of  plow  was  bnniglit  f4ii'ward  by  Mr.  Cnnninglinm, 
Hariaw,  near  Edinburgh,  a  practical  fiumer,  hi  which  are  combined  the  projK^rties  o(  Wil- 
kie's,  widi  very  slia|ht  deviation  of  foim  from  that  of  Small's  plow — tlie  princi(ial  diHerence 
being  in  the  foitn  of  the  share. 

(492.)  Havmg,  in  this  short  sketch  of  tlie  progress  of  the  plow,  brought  it  to  the  pouit 
when  it  has  diverged  into  three  varieties,  each  of  which  is  held  in  equal  estimation  in  the 
resgective  districts  ui  which  it  is  used,  it  is  a  remarkable  ciix;umstance  that  each  liolds  its 
Bw^  in  its  peculiar  locality,  to  the  almost  entire  exclusion  of  its  compeers.  Tlie  first  two 
have  undergone  numerous  slight  changes,  fbniiing  sul>-vttrieties.  but  retaining  ilie  resfiective 
leading  features  of  the  concave  and  convex  mould-lnxufls;  and,  as  they  have  each  spread 
(especially  the  first)  over  a  wide  extent  of  countiy,  I  purpose  to  distin^uisli  them  by  tlie 
county  m  which  they  are  chiefly  employed.  Thus,  the  Sinairs  plow  shall  be  denominated 
the  East-Lothian,  and  Wilkie's  the  Lmiarksliire.  [tluw.  The  thiitl  variety  is  more  limited  in 
its  range  of  application,  being  idinost  exclusively  confined  to  Mid-Lothian,  and  tlie  borders 
of  those  counties  adjoinuig  to  it,  tlu*oughout  which  it  is  known  by  the  nsme  of  the  Currie 
plow,  but  which  it  is  proixiaed  to  distinguish  here  b^  the  name  of  the  Mid-Lothian. 

(493.)  Before  entering  u[)on  the  deUined  description,  it  will  be  useful  to  the  agricultural 
student  that  a  nomenclature  be  given  of  the  various  parts  of  the  plow.    Thus,  fig.  48,  which 

Fig.  48. 
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k  a  Tiew  of  a  plow  in  perspective,  presents  that  which  plowmen  and  agricultaial  mechaaics 
dBDominate  the  land-nde,  so  called  becaose  when  in  work  it  is  always  ^except  in  the  case 
of  tom-wiest  or  right-and-left  plows)  in  contact  with  the  firm  or  implowed  land.  The  oppo- 
ate  or  right  side  of  the  plow,  being  that  which  turns  over  the  furrow-«lice  cut  from  the  firm 
land,  is  called  the  furrovhtide.  That  member  of  the  plow  to  which  the  nnimala  of  drausht 
are  yoked,  marked  A  in  the  figure,  is  the  beam.  Those  parts  by  which  the  plowman  holds 
and  guides  the  implement  are  called  the  tiiUs  or  haiuUe»,  B  being  the  ^eat  ttiU  or  left  kan^ 
dUf  and  C  the  UtUe  etiU  or  right  handle;  D  is  the  muzzle  or  bridle  by  which  the  hones  are 
attached  to  the  beam ;  E  the  coulter  is  a  cattiug  iustiumeut  that  severs  the  slice  from  the 
finn  land,  and  F  the  sock  or  share  which  cuts  the  slice  below  from  the  subsoil ;  G  is  called 
the  wrest  or  mould-board.  It  is  probable  that  the  term  wrest  applied  formerly  to  only  a  par- 
ticular portion  of  the  mould-board — ths  lower  portion  in  the  more  aucient  plow — which  was 
supposed  to  wrest  or  turn  aside  tlie  slice  atlcr  being  cut  by  the  share ;  thus  we  find  in  the 
Kent  tam>wrest  plow  that  the  wrest  is  a  simple  stmight  bar  of  wood.  The  mould-board,  in 
the  improved  implement,  receives  the  slice  tfom  the  sliare,  turns  it  gradually  over,  and  de- 
poBts  It  continuously  at  the  proper  angle.  H  is  the  sole-shoe  on  which  the  plow  has  its  prin 
cipal  support,  and  on  which  it  moves,  and  I  is  the  land'side  plate^  only  serving  to  complete 
the  sheathing  of  the  land-side,  presenting  a  uniform  smooth  surface  to  the  finn  land,  ancf  pre- 
venting the  crumbled  earth  from  falling  within  the  body  of  the  plow.  These  last  parts  cover 
the  bouy-frame  from  ^^ew,  which  will  be  exhibited  among  the  details. 

(494.)  Without  entering  into  a  description  of  all  the  sub-varieties  of  these  plows,  it  wiU 
be  sufficient  to  attend  to  the  type  of  each  variety,  and,  first,  as  to  their  general  qualities  and 
eharacterisiies, 

f495.)  The  East-Lothian  plow,  figa  49  and  50,  Plate  V. — ^In  thif*  plow,  the  proper  Hqcs  of  the 
body  on  tbe  land-side  lie  all  in  one  plane,  wbicli,  in  working,  shoalil  be  hold  in  the  vertical  posi- 
tion, or  very  slightly  inclining  to  the  left.  The  coaher  slightly  oblique  to  the  lonvl-sicle  plane,  the 
point  standing  toward  tbe  left,  tbe  rake  of  the  coulter  varies  from  55^  to  G5^.  In  the  noold-board 
the  vertical  sectional  lines  approximate  to  straight  lines,  giving  the  character  of  apparent  concav- 
ity, and  it  is  trancated  forward.  Share  pointed,  with  a  feather  or  cutter  standing  to  tbe  right, 
having  a  breadth  of  at  least  }  the  breadtli  of  tbe  farrow,  the  cutting  edge  of  the  feather  lying 
nearly  as  low  as  the  plane  of  the  sole.  The  neck  of  the  share  Is  prolonged  backward,  joining  and 
coinciding  with  the  curve  of  the  mould-board,  wtiich  carvaturo  is  also  carried  forward  on  the 
hack  of  the  feather.  The  character  of  this  plow  is  to  take  a  farrow  of  10  inches  in  breadth  b^  7 
mcbes  in  depth,  cut  rectangular,  leaving  tiie  sole  of  the  open  furrow  level  and  clean.  The  resist- 
anoe  to  the  araugbt  is  generally  below  the  average  of  plows,  and  tliis  plow  is  employed  for  every 
kind  of  soil. 

J 496.)  Lanarkshire  plow,  figs.  51  and  52,  Plate  IX. — In  this  plow,  the  proper  lines  of  the  land- 
e  lie  in  different  planes ;  thus  when  tbe  forepart  of  the  land-side  of  the  body,  taken  at  the  jonc- 
tion  of  the  breast  wub  the  beam,  is  vertical,  the  hind -part,  taken  at  tlie  heel,  overhangs  the  sole- 
Bne  I  inch,  and  the  beam,  at  the  coulter-box,  lies  to  the  right  of  a  vertical  line  from  the  land-side 
of  die  sole  about  1  inch,  the  point  of  the  beum  being  recurved  toward  the  lonc^-side.  In  working, 
the  fore-part  of  the  body  is  held  in  the  vertical  line,  or  slightly  inclined  to  the  left.  The  coaher, 
by  reason  of  tbe  bend  in  the  beam  to  tbe  right,  and  ihc  point  being  to  the  left  of  the  land-side, 
stands  very  obliqae,  but  nearly  coinciding  with  the  land-side,  at  tbe  bight  of  7  inches  from  the 
•ole.  Bake  of  the  coulter  from  .'>5^  to  6.1^.  The  vertical  st^ctional  lines  of  the  mould-board  are 
all  convex  towiurd  the  furrow,  giving  the  mould  board  the  character  of  convexity,  and  it  is  pro- 
kmged  forward,  covering  the  neck  of  tbe  share.  Sbaro  chisel- pointed,  with  the  feather  seldom 
exceeding  5|  inches  broad,  the  cutting  e«lgc  rising  from  the  point  at  an  angle  of  8^  till  it  is  1  inch 
above  the  plane  of  the  sole,  when  it  falls  into  the  curve  of  the  mould-board,  while  the  neck  passes 
vnder  the  latter.  The  character  of  this  plow  is  to  take  a  furrow  whone  section  is  a  trapezoid,  its 
breadth  from  7|  to  9  inches,  and  greatest  depth  6^  inches,  the  sole  of  the  furrow  being  not  level, 
and  deepest  at  the  land-side.  In  the  finished  plowing,  the  laid-up  furrow-slices  have  tbe  acute 
■n^  upward,  giving  the  character  which  I  call  high-crested  to  the  furrow  slice,  especially  ob- 
servable in  plowing  tea.  Resistance  to  the  draught  about  tlie  average,  and  it  is  considered  to  be 
"weM  adapted  to  stiff  clay,  and  to  lea  land. 

(497.)  mid-I^thiem  pfotc,  figs.  S3  and  54,  Plate  X. — This  plow  Is  always  worked  with  a  chain 
bar  under  the  beam.  The  proper  lines  of  the  land-side  lie  in  different  planes ;  thus,  when  the 
fere-part  of  the  land-side,  taken  as  in  the  former  case,  Is  vertical,  the  bind-part,  taken  at  the  heel, 
overbanga  the  sole  line  |  inch,  but  the  beam  is  continued  straight.  In  working,  the  land-side^  ia 
held  vertical,  or  slightly  mclincd  to  tlie  left.  The  coulter  stands  rather  obli<jue,  and  the  point 
abovt  1|  to  2  inches  atlove  the  point  of  the  share.  Rake  of  the  coulter  varying  from  56^  to  80^. 
Tbe  vertical  sectional  lines  of  tiie  mould-board  approximate  to  straight  lines,  giving  the  character 
of  concavity,  and  tbe  mould-board  is  prolonged  forward,  covering  the  neck  of  the  diare.  The 
•bare  Is  chisel-pointed,  witli  feather  seldom  exceeding  5  inches  broad,  and,  when  trimmed  fur  lea* 
plowing,  the  cottlng-ed||[e  rises  ftom  tbe  point  at  an  angle  of  ICP  to  a  bight  of  1^  inches  above  the 
j^bne  of  the  sole,  when  it  falls  into  tbe  curve  of  the  mould-board,  while  the  neck  passes  under  it 
l%e  diaracter  of  this  plow  is  to  take  a  furrow-slice  whose  transverse  section  is  a  trapezoid,  having 
•a  acute  anffle  with  a  breadth  of  8 {  to  9  inches,  abd  usually  from  6  to  6}  inches  in  depth.  The 
■ole  of  the  turrow  is  not  level,  and  is  deepest  at  the  land-side.  In  the  finished  plowing,  the  laid* 
ap  forrow-slices  have  the  acute  angle  upward,  forming  a  high  crest  when  plowing  lea.  Resist- 
ance to  tbe  draught  is  about  the  average,  and  this  plow  is  considered  applicable  to  every  kind  of 
■rfl»  but  particnuLrly  to  plowing  ^ea. 

(498.)  before  entering  upon  the  spec^  deUnU  of  the  three  varieties  into  which  tbe  moden 
Sootcfa  pfows  are  here  divided,  it  will  be  nccesaaiy  to  lay  down  certain  dattt,  on  which  the  detaitt 
(495) 
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tf  each  variety  will  be  batrd.  F«»r  this  parpoae,  tho  fignreii  In  elavttCioii.  figs.  49,  51,  «id  53,  im 
toe  pUdOB  of  the  entire  plown  ab<jai  to  he  dcKcribed,  are  sappoaed  to  stand  Q]>oa  a  level  pbuM^ 
the  neel  and  point  of  tiie  nhare  tuacliiog  that  plane,  theae  bemr  actnally  the  points  on  which  tht 
plow  is  supported  when  in  motion ;  this  plane  shall  be  called  tne  base  tine,  The  fore-part  of  the 
land-side  ofthe  plow's  body — standing  in  the  vertica]  position,  as  seen  in  plan  figs.  50,  52  and  54, 
in  the  plates — is  sapposed  to  be  placed  upon  a  similar  line,  toaching  the  land  side  ofthe  sole-ahoe 
and  the  point  of  m  share.  The  base-line  is  divided  into  a  scale  of  fiset  for  the  convenienoe  of 
ocMnparison.  The  aero  of  the  scale  is  taken  at  that  part  of  the  plow's  body,  wher^  a  v«rti(»l  trvna* 
verse  section,  at  right  angles  to  the  plane  of  the  land-<aide,  will  fidl  upon  a  point  on  the  sorfooe  of 
the  moold-board,  which  shall  be  distant  from  the  land-side  plane  b^  a  apace  equal  to  the  gvealeat 
breadth  of  the  farrow  taken  bv  the  respective  plows;  the  night  of  this  point  above  the  base-line 
being  also  equal  to  the  breadth  of  the  slice.  Or,  the  zero  is  that  vertical  section  of  the  mould 
board,  which,  in  its  progress  under  the  slice,  will  just  place  the  latter  in  the  vertical  position.— 
The  scale,  by  this  arrangement,  counts  right  and  left  of  the  zero.  The  dotted  line  marked  tur- 
faee-iine  in  ngs.  49,  51,  53,  in  the  plates,  represents  the  depth  of  the  furrow  uken  by  the  respeot 
ive  plows. 

(499.)  This  zero  point  has  not  been  fixed  on  without  much  consideration ;  for,  having  experi- 
enced the  inconvenient^  of  vague  generalities  in  stating  the  dimensions  of  the  plow,  aa  given  in 
works  on  the  subject,  it  has  apipeared  to  me  desirable  that  some  fixed  point  diould  be  adopted, 
and  this  has  been  chosen  as  ieas  liable  to  change  than  any  oUicr  point  in  the  longitude  ol  the 
plow ;  all  other  points  of  this  implement  being  liable  to  and  may  be  changed  at  pleasure,  without 
change  of  effect.  Thus  the  beam  or  the  handler  may  be  lengthened  or  shortened,  the  position  of 
the  cuulter  and  the  length  of  tlie  sole  may  be  varied,  the  mould-board  itself  may  be  lengthened  or 
shortened  forward  without  producing  any  decided  change  in  the  working  character  of  the  plow, 
the  apparent  changes  benig  easily  counteracted  by  a  corresponding  change  in  a  different  direc- 
tion.  The  lengthening  of  Uie  beam,  for  example,  would  only  require  a  corresponding  change  ia 
the  bight  of  lU  extremity  above  the  base  line ;  an  alteration  in  the  length  of  ttie  share,  or  in  the 
position  of  the  coulter-box,  induces  only  a  corresponding  change  in  the  angle  which  the  coulter 
forms  with  the  base  line,  which  angle,  in  any  case,  is  liable  to  i-hange  from  the  wearing  of  the 
irons  themselves,  but  which  can  be  rectified  as  required  by  shilling  the  draught-bolt  in  the  bridle. 
"The  zero  point  here  proposed  can,  with  tolerable  exactness,  be  determined  u  any  plow  wiUi  the 
instruments  that  every  mechanic  has  in  his  hands,  squares  and  a  foot-rule. 

(."SOO.)  It  may  be  well,  also,  to  premise  farther,  in  regard  to  the  contour  in  elevation  ofthe  diflbr- 
ent  plows,  that  although  the  bights  at  the  different  points  throughout  the  beam  and  handles  are 
given  in  detail,  as  adopted  by  tlie  best  makers,  which  those  unacquainted  with  the  impleakente 
may  follow  with  confidence,  m  the  construction  of  implements  of  the  same  character,  yet  I  caanoC 
liass  over  the  circumstance  without  noticing  that,  with  the  exception  of  one  point--4he  bight  of 
tlie  beam  at  the  draught-bolt — any  part  of  the  contour  may  be  altered  to  the  taste  of  the  maker, 
uud  even  the  point  of  the  beam,  as  already  noticed,  may  be  altered,  provided  the  alteration  ia 
continued  backward  or  forward  in  a  certain  angle.  The  change  in  position  in  the  vertical  direo- 
tiun  of  three  other  points  is  limited  within  a  certain  range — not  from  principle,  however,  but  for 
convenience.  These  points  are  the  hight  of  the  beam  at  the  conller-box  and  al  the  brtast-Ume 
ofthe  mould-board ;  these  cannot  he  brought  loteer  than  the  given  dimensions  without  subjecting 
the  plow  to  an  onnecessarv  tendency  to  choke  in  foul  ground,  though  they  may  be  raised  higher 
without  iniury,  provided  the  corresponding  parts — the  mould-board  and  body-frame— are  altered 
in  proportion.  The  third  point  here  alluded  to  is  the  hight  of  the  handles,  which  is  alto^ther  a 
point  of  convenience ;  but  it  may  be  affirmed  of  this  that  it  ia  better  to  be  low  than  high,  since  be- 
ing low  places  the  plow  more  under  the  command  of  the  plowman.  The  different  pointa,  aa 
given  in  plan,  being  more  matters  of  principle,  with  exception  of  the  position  of  the  handle^  can- 
not be  deviated  from  without  compromising  the  character  of  the  plow. 

(501.]  WiUi  these  preliminary  remarks  I  proceed  to  the  general  description  of  the  three  varie- 
ties, taking  first, 

(502.)  The  East-Lothian  Plow. — Fig.  49,  Plate  V.  represents  an  elevation  of  this  plow,  on 
the  farrow  side,  drawn  to  a  scale  of  1  inch  to  1  foot,  and  fig.  50  a  horizontal  plan  of  the  aame.  It 
is  found  witli  various  shades  of  difference,  but  not  to  the  extent  or  of  such  a  marked  character  aa 
to  require  separate  description  from  what  follows.  The  beam  and  handles  or  stilts  are  almost  in- 
variably made  of  malleable  iron,  the  body-frame  being  of  cajst-iron,  the  latter  varving  slightly  with 
different  makers.  In  its  construction,  the  beam  and  lefl  handle  are  usually  finished  in  one  contin- 
ued bar  ABC,  possessing  the  varied  curvature  exhibited  in  fig.  49,  aa  viewed  in  elevation.  When 
viewed  in  plan,  as  in  fig.  50,  the  axis  or  central  line  of  the  beam  and  left  handle  are  in  a  straight 
line — though  in  this  arrangement  there  are  some  slight  deviations  anong  the  different  makers — 
the  point  of  the  beam  being  in  some  cases  turned  more  or  less  to  the  right  or  furrow  side,  and  thie 
is  found  to  vary  from  |  inch  to  2  inches  from  the  plane  of  the  land-aide. 

(503.)  The  rtght  handle,  DE,  is  formed  in  a  separate  bar,  and  is  attached  to  the  body-finame  al 
Its  fore  end  by  a  bolt,  as  will  be  shown  in  detail,  and  farther  connected  to  the  left  handle  by  the 
bolts  FFF,  and  the  stays  QQ. 

(504.)  The  eouller  I  is  fixed  in  its  box  K  by  means  of  uon  wedges,  holding  it  in  the  proper  po- 
alaon.  Its  office  being  that  of  a  catting  instrument,  it  ia  constructed  with  a  sharp  eage,  ana  ie 
set  at  an  angle  of  from  55*^  to  65°  with  the  base-line. 

(505.)  The  mould-board  L,  which  is  fixed  upon  the  body-firame,  and  to  the  right  handle,  ia  » 
corved  plate  of  cast-iron,  adapted  for  taming  over  the  furrow-slice.  Its  fore-edge  or  breast  MN 
coincides  with  the  land-side  of  the  plow's  body;  iu  lower  edge  T  behind  stands  firom  9)  to  10 
inches  distant  from  the  plane  of  the  land-side,  while  its  upper  edge  P  spreads  out  to  a  distance  of 
19  inches  from  B,  the  land-aide  plane.  In  this  plow  the  mould-board  ia  truncated  in  the  fore  par^ 
and  is  met  by  the  gorge  or  neck  of  the  share,  the  junction  being  at  the  line  N. 

(fiM.)  Th6thartm$oek  N&  ie  fitted  upon  a  proloogitkui  of  the  aole-barof  the  bo^tum, 
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ihe  bead»  and  hXU  into  the  enrvM  of  the  mould-board,  of  which  it*  loHaoe  §anm  a 
VAdon. 

(507.)  The  bridle  C,  or  fiittxar^^  aa  aooaedmea  named,  is  that  part  to  whioh  the  dmoght  ia  ap« 
plied,  and  ia  attached  to  the  point  of  the  beani  by  two  bolta,  the  one  8  being  permaaent.  apoa 
which  the  bridle  torna  verticallv.  The  other  bolt  U  ia  movable,  for  the  pnrpoae  of  ▼airing  tb« 
earthing  of  the  plow ;  tfie  landtng  being  varied  by  ahifting  the  dranght-bolt  and  abaokle  v  to 
right  or  left.  The  right  and  left  bandlaa  are  fonlahed  at  A  and  D  with  wooden  belt es  fitted  int9 
the  aockeu  of  tRe  haodlea. 

(508.)  The  general  dimen»ion»  of  die  plow  may  be  atated  thoa,  aa  meaanred  on  the  baae-line  t 
From  the  sero-point  O  to  the  extremity  of  the  heel  T.  the  distance  is  4  inches,  and  from  O  fior* 
ward  to  the  point  of  the  share  R,  the  distance  is  32  inches— giving,  as  the  entire  length  of  aolo,  3 
feec  Again,  fnim  O  backward  to  the  extremitv  of  the  handles  A'  is  6  feet  2  inches,  and  forward 
to  the  dranght-bolt  V  4  feet  7  inches,  making  the  entire  length  of  the  plow  on  the  base-line  10 
feet  9  inches ;  but,  following  the  sinaosities  oi  the  beam  and  oandle,  the  entire  length  from  A  to 
G  is  about  11  feet  3  inches. 

(509.)  In  reference  to  the  body  of  the  plow,  the  center  of  the  coalter-boz  K  is  14}  inches,  and 
the  top  of  the  breast-curve  M  9  inches  before  (ho  zero- point,  both  as  measored  on  the  base-line  ;  bat, 
following  the  rise  of  the  beam,  the  distance  from  M  to  the  middle  of  the  coulter-box  will  be  7  inches. 
(510.)  The  hipku  at  the  different  points  above  the  base  Hue  are  marked  on  the  figure  in  eleva- 
tion, along  the  upper  edge  of  the  beam  and  handle ;  bat  the  chief  points  in  bight  are  repeated 
here,  the  wliole  ot  them  oeing  measored  from  tlie  baw-line  to  the  opner  edge  of  the  beam  and 
handles  at  the  respective  points.  At  the  lefl  handle  A  the  bight  is  3  iect,  at  the  right  handle  D 
2  feet  9  inchea  -,  and  a  like  difference  in  higbt  of  the  two  is  preflcrvcd  till  the  riKht  handle  ap« 
nroaches  the  body  at  the  middle  stretcher  F :  thence  the  dillcrcnce  increases  till  it  reaches  the 
i>ody.  The  bight  at  the  point  of  the  beam  is  18  inches,  and  the  center  of  the  draught-bolt,  at  a 
mediora.  17  inchesi  The  lower  edge  of  the  mould-board  behind,  of  tliis  plow,  at  T  in  usually  aet 
about  \  inch  above  the  base-line,  and  at  the  junction  with  the  share  about  the  same  higbt. 

(511.)  The  dimensions  in  bread/h.  from  the  land-side  Hue,  embrace  the  obliquity  that  is  given  to 
the  direction  of  the  beam  and  handles,  compared  with  the  land -side  plane  of  the  body  taken  at 
the  sole.  The  amount  of  obliquity,  aa  exhibited  by  the  dotted  line  AC.  Bg.  50.  which  coincides 
with  the  land-side  plane  of  the  body,  is,  that  the  axis  of  tlie  beam  at  the  extremity  C  stands  II 
inches  to  the  right,  and  at  the  opposite  end  the  left  handle  A  stands  about  2  inches  to  the  left  of 
the  line.  These  points  may,  however,  be  varied  sli(?fatly  from  the  dimensions  here  given.  In  the 
fiist — the  point  or  the  beam — ^it  ia  foand  in  the  practice  of  different  makers  to  range  fh>m  1  to  2 
inchesL  In  the  opinion  of  some  writers  and  practical  men,  it  is  held  that  the  beam  should  be  par- 
allel with  the  land-side  plane  of  the  body.  With  all  deference  to  aocli  opinions,  I  apprehend  that 
the  direction  of  the  line  of  draught,  in  a  vertical  plane,  cannot  coincide  with  the  plane  of  the  land- 
side  ;  for  the  point  of  resistance  in  the  plow's  body  cannot  fall  in  that  plane,  but  will  pa<w  through 
some  point  to  the  right  of  it,  and  which,  from  the  nature  of  the  subject,  cannot  be  very  precisely 
defined.  Both  reaMon  and  experience,  however,  point  this  out  to  the  plow-maker,  and  especially 
to  the  obacrvant  plowman.  Hence,  also,  may  be  remarked,  from  the  instructions  laid  down  by 
Small*  for  the  Cbrmallou  of  the  beam — which,  in  his  lime,  wore  made  of  wood — that  the  land-side 
of  the  beam  should  lie  in  the  plane  of  the  land-side  of  the  body ;  and.  as  he  directed  the  beam  to 
be  2^  inchea  in  breadth  at  that  point,  its  axis  mu>«t  have  been  1|  inches  to  the  right  of  the  land- 
side  plane;  and,  in  all  cases,  it  mast  be  admitted  that  the  remiltant  of  the  effect  will  lie  in  the  axia 
of  the  point,  provided  the  draught-bolt  is  placed  iu  that  line.  But,  for  very  sufficient  practical 
reasons,  the  draught-bolt  has  a  range  from  right  to  lel>,  by  which  the  effects  of  variation  or  aoil  and 
other  caases  can  oe  rectified  at  pleasure. 

[512.)  A  similar  difference  of  opinbn  has  prevailed  in  regard  to  the  position  of  the  handles,  in 
reference  to  the  land-side  plane.  In  the  plow  now  under  review,  the  left  hsndle  deviates  onlv  9 
inches  from  the  line ;  whereas,  as  we  shall  see,  another  variety  has  the  handle  7  inches  to  the  left 
of  the  line ;  and  this  deviation  has  been  advocated  on  tlie  pnnciple  of  allowing  the  plowman  to 
walk  right  in  the  middle  between  the  handles,  his  right  and  left  arms  being  equally  extended.t 
Now  I  woald  again  submit  whether  the  roan  who  walks  with  hfs  arms  equally  extended,  and  hia 
bodv  eqaally  distant  from  either  handle,  or  he  who  is  compelled  to  have  one  handle  always  near 
his  body,  ^Thereby  he  can.  on  any  emergency,  bring  his  body  instantaneously  in  contact  with  the 
hand,  or  that  which  it  grasps— which  of  these  men  w-ill  have  die  greatest  command  over  the  in- 
strument he  guides?  Little  consideration,  I  imagine,  will  be  necessary  to  satisfy  the  inquirer  thai 
the  latter  will  have  the  advantage. 

(513.)  The  dimensions  of  the  parts  of  the  framework  of  the  plow  are :  The  beam,  at  its  Junc- 
tion with  the  mould-board  at  M.  is  from  2j  to  2f  inches  in  depth,  bv  1  inch  in  breadth — ^the  same 
strength  being  preserved  onward  to  the  coulter-box  K.  From  uie  last  point  a  dimination  in 
breadth  and  depth  begins,  which  is  carried  on  to  the  extremity  C,  where  toe  beam  has  a  depth 
of  1 1  inches,  and  a  breadth  of  |  to  j  inch. 

(514.)  The  eoulter-bosB  is  formed  by  piereing  an  oblong  mortise  throngh  the  bar,  which  has  been 
previoosi^  forged  with  a  protuberance  at  this  place,  on  each  side  and  on  the  upper  edge ;  the 
mortiee  ia  2}  by  i  inches,  and  the  depth  3|  inches. 

(515.)  From  the  iunction  with  the  moutd-board  at  M  backward,  the  beam  decreases  grmdnuiW 
tin.  at  the  hind  pum  of  the  body  at  B,  it  is  2  inches  in  depth,  and  |  inch  in  breadth,  where  il 
m&rgem  in  the  left  handle  A.  This  last  member  retaina  a  nearly  uniform  size  throughout  of  t 
isfdiefl  by  |  inch.  The  right  handle  D  ia  somewhat  lighter,  being  usually  1|  inches  by  f  inch, 
ftnd  both  terminate  in  welded  sockets,  which  receive  wooden  hebres.  of  6  or  8  inches  in  length. 
The  itretcbers  FFF,  which  support  and  retain  the  handles  at  their  due  distance  apart,  an  in 
leogth  soited  to  their  positions  m  the  handles,  and  their  thickness  is  aboot  ]  inch  diameter,  taper* 
Ing  toward  tbe  ends,  where  they  terminate  is  a  collar  and  tail-bolt,  with  screwed  nut    The  np- 
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Bgarea.  Fig.  55  ig  on  eleotion  ol  ihe  fqnow-Biile:  6g.  56  ■  plui  oribe  nle^btr  of  iIm  frame  (li- 
vened ;  uiil  a  Tertical  KCIion,  on  Ibe  Doe  x  z.  li  given  in  fig.  ST.  In  all  the  Bgarei,  Iheu,  a  ait 
the  nla.bai',  withtwn  armn,  b  and  c,  cxlEnding  apward,  and  liaving  at  ihe  lower 
cdfle  a  flange  J,  rnnning  along  ihe  right-hand  ii do.  Earh  of  (he  arms  b  eter- 
iDiuaiei  in  ■  palm,  tf,  b3'  which  ii  ii  holied  lo  the  beam.  The  ana  c  ii  rurnished, 
beside,  wilh  an  obliuae  palm  or  ear,  g.  opon  which  the  fbro  edge  of  the  monld- 
board  rests,  and  \d  Which  it  is  balled.  The  aolebsr  n.  n-ilh  iU  llango,  temilDatea 
Hirward  is  the  head  h.  which  is  hero  mgde  lo  Ibmi  the  cnmm'^nccment  of  Iho 
twin  of  the  moa Id  board,  HudopaQ  which  Ihe  share  is  fitted,  rcachiog  to  llie  dat- 
UHl1inet(,fig.  55.    The  fore  edge  k.i.lof  Ihe  fnine  is  worked  into  (he  earn 

(iTen  to  Ihe  arm  b  ia  DniiuiKinant  lo  the  action  of  the  plow,  bat  the  general 
oblique  direction  here  given  to  it  la  well  adapted  lo  withstand  Ihe  Ihrust  eoo- 
Mantly  exerted  in  that  dircctioa  wliea  Uie  plow  is  at  work.  Id  fig  5«,  Ihe 
doping  edge  d  m  represents  the  enlurRemenI  uf  the  sole-bar,  on  which  the  sbaie 
la  filled,  and  where  ibo  lower  part  nftlie  fon?  edgo  of  Ihe  moald  board  rests.  The 
depresaod  ponioa  m  n  is  that  which  is  embraced  by  the  flange  iif  the  share.  Id 
Ihe  frame,  o  is  the  lower  extremity  of  tbo  right  handle,  broken  off  at  o,  to  show 
Ibe  manner  in  which  ii  is  joiocd  to  the  sole-flange  of  the  frame  by  the  bolt  p. 
The  boll-holes?  "-—''">"■'•"'■■'■'-'■'''- *"""  -  ""—J  - -•- ' —  -'-<-- 


'.  by  which  the  beam  la  aecnred  to  tho  pllma  of  Ihe 
lich  Ihe  land  side  pUle  is  atiached]   andiithoxeor 


Ibird  Hxtore  Is  eSecled  DpoD  the  right  haodle  by  the  ioiervention  of  abracket,  aJtCTion  Or 
or  ofa  bolt  and  socket,  aiaeen  at  O,^.  M,  Plate  V.  The  dotted  liaoa  w  «  mark  TBI  rK*M(. 
the  poaitioD  of  Ihe  beam  vrhen  attached  to  the  body,  (he  beam  being  received  ia- 
to  Ihe  «ats  foTTned  od  the  Isnd-side  of  the  palms  (  /,  as  seen  more  distinctly  at  v.  In  fig.  ST. 
(Sia.)  The  body-frame  being  an  important  member  of  the  implemCDl,  regard  is  paid  lo  haring 
h  aa  llghl  as  may  he  censisleDt  vrilli  a  dno  degree  of  strength  ;  hence,  In  Ibe  difierenl  paft^ 
breadth  has  been  given  them  in  the  directioD  of  the  sliais,  while  the  thickness  Is  sIildioDsly  ansB- 
■•ted  la  mch  plaocs  as  can  be  rednced  with  sately.  Tlie  least  breadth  of  Ihn  sole-bar  a  la  3( 
bchea,  of  the  arm  e  *\  inches,  and  dTA  CJ  inches  The  breadth  of  the  sole-flange  la  B  Inchoa,  Ite 
ficaleat  thickness  in  any  of  Ihe  pans  i*  1  inch,  iDd  the  total  weifbt  ot  the  lianw  la  M  lb*. 
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{519.)  Tlt4  dkore.— Figs.  5a-62  are  iUostrttiou  of  the  ahare  and  ita  ooafigoratioii ;  fig.  58  la  ft 
plan,  59  a  feometiical  elevatkm  of  the  farrow-aide,  and  60  a  direct  end  view  looking  forward,  of 
which  a  is  the  baa  adapted  to  the  carvatare  of  the  moald-board,  b  the  laud-aide  flange  which 
embracea  the  head  on  the  land-aide,  e  the  aoie-flange,  embracing,  io  like  manner,  the  head  h»- 
low ;  and  theae  three  parts  form  the  neck  or  aocket  of  the  ahare,  fitting  cloaelv  upon  the  head,  and 
bttng,  m  effect,  part  or  the  moold-board.    The  pan  d  e/,  fig.  58,  forma  the  ahare  proper, 
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faig  of  il  tf  e  the  $hield,  terminating  in  the  point  e.  and  of  the  part  c  ^  «  the  feather  or  cutler 
nmg  off  at  the  point  e.  The  extreme  breadth  of  the  share  in  this  plow,  measaring  firom  the  land- 
tide  to  the  point  g*  of  the  feather,  varies  from  6  to  6}  inches ;  and  its  lenf^th  in  the  aole,  incladfaig 
the  neck,  is  about  16  inchea,  the  feather  being  tl  inches.  The  ether  figurea  61  and  62  are  traaa* 
terse  aectiona  of  the  ahare  on  the  lioes  fr  g  and  A  Jk  in  the  renpective  figures,  exhibiting  the  stmo- 
'iDre  and  relation  of  the  shield  and  the  feather,  as  well  as  the  position  of  tlie  cutting  edge  of  the 
feather  in  relation  to  the  base-line  of  the  plow  rcpre-sentcd  by  tbe  line  A'V'.  fig.  49,  Plata  V., 
where,  as  will  be  observed,  the  cutting  edge,  through  ita  entire  length,  liea  within  leaa  than  }  of 
an  faich  of  the  baae-line. 

(590.)  The  share  is  always  formed  from  a  plate  forged  for  the  express  purpose  at  the  Iron-mflH 
■ad  known  in  the  trade  by  the  term  »oek'pl€Ue.   Fig.  63  represents  the  form  m  which  theae  plates 

Fig.  63. 


A  BOOK-PLATE. 

we  manqfafttnred,  the  thickness  being  firom  i  to  |  hiehea ;  they  are  afterward  cut  hi  two  tliroagli 
the  tme  a  h,  each  half  being  capable  of  forming  a  ahare.  To  do  this,  an  incision  c  ^  la  made  oa 
the  abort  side  to  a  depth  of  3  inches,  the  part  aede  is  afterward  folded  down  to  form  the  sole- 
flauige,  and  the  part  &/^  is,  in  like  manner,  folded  down  to  form  the  land-aido  flange.  The  pohit 
h  ia  atrengthened,  when  requisite,  to  receive  the  proper  form  of  the  shield  and  point,  the  lattar 
befav  tipped  with  steel  The  edge  &  c  is  extended  to  the  requisite  breadth  to  form  the  feather.  Im 
order  to  cut  a  aock-plate  at  the  proper  angle,  ao  as  to  aecnre  a  minimum  expenditure  of  labor  and 
naUerial,  let  a  central  line  A  A  be  drawn  upon  the  plate,  and  biaect  this  line  m  the  point  A,  the  Vbom 
«p<m  which  the  plate  shoald  be  cut  will  form  angles  Of  70^  and  110^.  nearly,  with  the  Ime  A  A ; 
or,  mechanically,  draw  A  2,  eooal  to  5|  hichea,  at  right  angles  to  A  A,  and  la  parallel  to  A  A,  mark 
off  9  Inches  from  /  to  a,  and,  ttirongh  the  points  a  A,  draw  the  Ime  a  b,  which  is  the  proper  d]ra»> 
tkna  m  which  the  plate  should  be  cut 

(91.)  The  stffe-aAoe.— The  figurea  61-66  are  iUnatratlYe  of  the  ioU-tihoe.  Fig.  64  is  a  plan  of 
Ihe  shoe,  a  a  being  the  sole-flange,  and  6  6  the  land-aide  flange.  Fig.  65  ia  an  elevation  of  the 
■una,  and  fig.  66  a  croas  section,  showing  the  filling  up  of  the  internal  angle  opposed  to  where 
tlM  greatest  wear  takes  place.  The  thickness  of  the  sole-flange  at  the  heel  a  is  J  inch,  dlminiah- 
inff  forward  to  }  bch  at  3  inches  from  the  point,  and  thence  it  Is  thinned  off  to  prevent  ob- 

' ^on  hi  its  promts  through  the  soil.    The  breadth  of  the  sole  is  9|  uch^  and  us  extrsnt 

(499) 
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Ungtb  90|  iaehML  Hie  nde-flange  \»  I  inch  thick  along  the  edge  by  whidi  it  is  attached  ttf  the 
iile,  dimiiiiibtng  upward  to  \  incn  at  iIms  top  edge,  the  hight  beinff  4|  jncbei  at  the  heel  and  € 
toebea  at  the  fore  end ;  weight  about  14  Iba.  Tlie  apper  land-tide  puite  is  16  inches  in  length  ott* 
Ifaa  iMver  edge^  being  1}  uuxb  longer  than  the  corfeeponding  edge  of  the  sole-plaie,  the  piiipsw 


n^06k 


Fif.6S. 


Fig.M 


Fig.9r. 
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«r  which  will  be  sran  in  the  figure  of  the  land  side.  fig.  71 ;  the  length  on  the  upper  edge  Is  Sl| 
hichea.     The  breadtli  and  the  contonr  of  the  upper  edge  most  be 
adapted  to  the  form  that  may  have  been  given  to  the.  beam.    The 
thicaneas  at  l1)o  lower  edge  must  ai^ree  with  that  of  the  sole-  plate,  and 
be  diminiHhed  to  4  inch  at  the  upper  etl^e  ;  weight  9  lbs. 

(522.)  7'Ac  coHiler.—'Fi^.  67  is  an  eilge  and  68  a  side  view  of  the 
coulter  of  ihia  plow,  in  winch  the  Mine  Icttrrs  of  reference  are  applied. 
The  neck  a  6  by  which  it  is  afiixed  in  the  coalter-box,  is  about  10 
inches  long,  though  it  may,  with  all  propriety,  be  extciidi'd  to  c;  the 
neck  is  usually  aboat  2  inches  in  breaiiUi  and  $  inch  in  tliickness.  The 
blade  bed  varies  in  lougth  according  to  the  variety  of  the  plow  to 
which  it  belongs,  from  18  to  22  inches.  The  breadth  of  the  blade  is 
usually  about  3  inches  in  tlie  nppcr  part,  but  is  curved  off  behind  and 
terminating  in  a  point  &t  d.  The  lliickne8s  of  the  bark  at  the  shoulder 
6  is  I  inch,  and  tapers  gently*  downward  to  where  the  curvature  of  the 
back  bc^ns;  thence  it  diminibhos  toward  the  poiut  to  {  inch  or 
less.  It  IS  formed  quite  flat  on  the  land  side,  and  on  the  farrowside  is 
beveled  off  toward  the  cutting  ed(?o.  where  it  is  al>out  ^  inch  in  thick- 
ness throughout  the  length  of  the  tulpc. 

(523.)  The  bridle. — Fig.  69  is  a  plan,  and  fig.  70  n  corresponding  ele- 
ration  of  the  bridle,  and  the  manner  uf  its  attachment  to  the  beam, 
whefe  a  is  a  part  of  the  beam,  b  tlie  crosM-head,  and  c  c  the  tails  of  the 
bridle,  with  theu*  arc-heads  d  embracing  the  beam  on  tiie  two  sides  ;  e 
Is  the  joint-bolt  on  which  the  bridle  turns  for  adjustment  to  eartkine ; 
/is  Uie  temper-pin  or  bolt  and  by  insertion  of  it  into  any  one  of  the 
boles  in  the  arc-oeads,  and  passing  through  the  beam,  which  is  here 
perforated  ibr  the  purpose,  the  bridle  is  held  in  any  required  pomUon. 
The  draught-shackle  f^  is  held  in  its  place  upon  the  cross-head  b  by  the 
draught-bolt  h  passing  tlirouf^h  both  parts,  and  the  cross-head  being  per- 
forated with  five  or  more  boles,  the  bolt  and  shackle  can  be  shifVod  from 
right  to  left,  or  from  left  lo  right,  for  the  proper  adjustment  of  the  land- 
ing of  the  plow.  To  the  shackle  is  appended  the  swivel-hook  t .  to 
which  is  attached  tlie  main  draught-bar,  or  swingle-tree  of  the  yoke. 

J 524.1  T%e  land-side. — Figs.  71  and  72  are  illustrations  of  the  land- 
B — ng.  71  being  an  elevation  of  the  body  of  this  plow,  represented 
in  ^e  working  positions,  but  with  the  extremities  cut  o£  The  pouit 
of  the  share  ana  the  heel  rest  upon  the  base-line  at  a  and  b,  and  the 
lines  of  the  sole  lymg  between  these  points  form  the  very  obtuse  angle 
which  obtains  in  the  sole  of  this  plow ;  a  c  is  the  share,  and  d  b  the  siMe- 
shoe ;  s  is  die  land-side  plate,  and  /^  a  part  of  the  beam.  The  lines 
a  d  and  d  b,  together  with  the  base-line,  form  the  very  low  triangle 
adbt  whose  alutude  at  d  does  not  exceed  f  inch,  or  by  extending  tne 
sole-line  bdtoh  the  depression  A  a  of  the  point  of  the  share  below  this 
extended  line  will  be  |  inch  neariy.    Fig.  72  represents  a  horiaontal  ms  cooZiTtt. 

section  of  the  body,  as  if  cut  off  at  the  level  of  the  upper  edge  of  Uie 

sole-shoe.  Here  a  c  is  the  share,  bdthe  sole-fiange  of  tiie  body-frijna,  the  boU*hole  at  b  being  that 
by  which  tlie  palm  of  the  right  handle  is  fixed  to  the  flange;  e  and  /  the  two  ams  of  tbemoi^ 
•s  cut  across  in  the  section  g  i,  the  land-side  of  the  sole-shoe  ooincidmg  wi^  the  knd-side  plsae^ 
^6  continuation  of  this  line,  giloht  exhibits  the  inclination  of  the  share  to  die  land-side^  which 
in  this  plow  may  be  taken  at  |  inch. 

(525.)  The  inclination  downward  given  to  the  share  is  intended,  and  experienee  conliraM  the 
mttfntion,  to  give  sieadmoss  of  motion  to  the  implement,  by  giving  it  a '  "  *  -  •  • 
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MKuid.     Illierident  Ihatlfifaue  tbeeoDTeneaflhiiwera  giretilDft- 

tvrt — K>  tfau  ii  afaoDld  rest  on  the  poinl  d,  when  In  molJiiD,  [he  Hnillait 

dw  point  or  (be  A»m  woaldgi's  k  itandtmcy  (o  iwerre  from  tbe  boruontal  Ilse  of  ,  ., 

■nd  lo  kne  tithet  depth  of  furcDW  or  b«  thrawn  oat,  Ibn*  ntBderlng  the  muigsoMnt  of  I 


liDly  of  actloih 

nploWIIHUL      . 


BT«a  «  iwrinilly  Nnlshl  bue  1*  band  not  to  fire  tba  MqaUt* 
gnuet  uBoom  of  exotioa.  u  well  M  olow  Ulsntko  at  the  put 
DD  prenita  far  thi*  itKliution  of  th«  ahua  luulward,  M  doM  for  Hm 


ttloo ;  ud,  In  the  iteadr  iwrioii  of  tbe  plow,  the  litiar  l<  area  mom  wnawHy 
,  but  then  ii  mother  reuon  for  ihU  ludward  inellnufon,  wbiofa  li,  Am  Mifaa 

fci*iri&>•B  bdd  with  In  Uad'ddetniljTertte«I,bnlhK:lltilns>  Utile  kiHlw«rd,>ad  it  briw 
Ua  to  cat  tbe  (drroW'dioe  u  seu  u  poedble  rMtaasnlar.  Ibe  oooller  bM  tlwan  t  dim 
tndcsej  Uttdwnd  tt  Ibe  paint ;  benoe  It  benomea  iliimiMiij  to  fri<«  tbe  riiue  a  Bka  Mu.  By 
UiBnuniiieotaftbep>rla,ibi>lncUonma(leb7theconller  HlllbeDatriy  TsnloaL  While  & 
b  lAriiM  tb>t  iban  iDcUaUiaai  of  the  «bai«  iffnd  oenatn  RdTUiagM  fai  tto  udooof  lb«  vioir. 
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it  mnal  not  be  concealed  that  the  practice  fa  liable  to  abase.  It  haa  been  stated  that,  if  a  dlffbrenl 
vvangement  were  followed,  a  greater  degree  of  exertion  and  of  attention  on  the  part  of  the  ploW' 
man  woald  be  called  forth ;  thus,  if  the  sole  and  land-side  of  the  bodv  were  perfectly  straight,  the 
plow  woold  present  the  least  possible  resistance,  bat.  as  it  woald  thos  be  so  delicately  adjusted, 
the  aniallest  extraneoos  obstacle  would  tend  to  throw  it  oat,  unless  a  constant,  nnoeasmg  watch  ia 
kept  on  its  movements  by  the  plowman.  To  obviate  this,  he  gets  the  share  set  with  a  strong  ten- 
dency  to  eat-th  (for  it  is  this  tendency  that  has  most  effect},  greater  than  is  requisite ;  and,  to  pre* 
Yent  the  plow  taking  a  too  deep  ftirruw,  he  counteracts  tiiis  by  adjestin^  the  draught- bolt  to  an 
•pposite  tendency ;  the  implement  will  thus  be  kept  in  equUibrium,  but  it  is  obtained  at  an  addi- 
tional expenditure  of  horse-power.  Under  any  such  circnmstanceSk  the  plow  is  drawn  at  a  disad- 
vantage to  the  horses,  as  will  be  afterward  shown,  by  reason  of  an  obliquity  of  the  line  of  draught 
to  the  direction  of  motion,  and  this  disadvantage  is  aagmeutcd  by  every  undue  tendency  given  to 
the  parts  by  which  the  obliquity  of  their  action  is  increased ;  or,  if  not  so  increased,  the  preven- 
tfoD  of  tlie  increase  will  induce  a  deterioration  in  the  work  performed.  This  point  I  shall  be  able 
also  to  establish  when  I  come  to  speak  of  the  action  of  the  plow  generally.  In  the  mean  time,  it 
may  be  affirmed  that  all  undue  inclination  given  to  the  share,  but  especially  in  its  earlking^  will 
•ither  produce  an  unnecessary  resistance  to  the  draught,  or  it  will  deteriorate  the  quality  of  the 
flowing.  It  is,  therefore,  the  interest  of  the  farmer  to  guard  against,  and  to  prevent  as  much  as 
fosnble,  every  attempt  at  giving  any  undue  bias  to  this  important  member  of  the  plow. 

(536.)  The  Lamarkshiric  Plow. — The  Lanarksliire  plow,  as  Constructed  by  Mr.  Wilkie,  Ud- 
dingstone,  is  represented  in  Plate  IX. ;  fig.  51  being  an  elevation,  and  ^.  52  a  plan.  Like  the 
former,  it  now  occurs  with  various  shades  of  difference,  but  the  leading  pomts  remain  unchanged ; 
like  it,  also^  its  frame-work  is  invariably  made  of  malleable  iron,  but.  in  the  construction  of  ihi^ 
the  application  of  malleable  iron  is  carried  a  step  farther,  as  will  a[>pear  in  the  deiaila. 

J 587.)  The  beam  and  left  handle  are  usually  finished  in  one  continuous  bar,  ABC.  poaseasing  a 
1  more  varied  curvature  tlian  in  the  former  plow,  inasmuch  as  it  is  curved  harizontally  as  well 
aa  vertically.  When  viewed  in  plan,  and  compared  with  the  land-side  plane  as  applied  to  the 
aole-slwe,  and  the  fore-part  of  the  body  standing  vertical,  it  is  found  that  the  beam,  where  it  meeti 
the  breast-curve,  coincides  wiUi  the  land-side  plane,  but  at  the  coulter- box  it  deviates  to  the  right 
to  the  extent  of  1|  inches^  if  measured  to  the  axis  of  the  beam.  Instead  of  continuing  to  deviate 
in  this  direction,  the  beam  returns  toward  the  land-side  plane,  till  at  C  it  is  1  inch  to  the  righL— 
This  formation  of  the  fore-part  of  the  beam  gives  a  position  that  apparently  makes  the  draught 
bear  from  a  point  within  the  bodv  of  the  plow,  that  may  be  imagined  to  approximate  to  the  cen- 
ter of  resistance  of  the  body.  This  is.  however,  more  apparent  than  real,  for  the  beam  in  this 
caae  acts  simplpr  as  a  bar  bent  at  an  angle,  and  perfectly  rigpd,  on  which,  suppose  a  power  and 
resistance  applied  at  its  extremities,  the  resultant  of  the  strain  will  not  follow  tlie  axis  of  the  bar 
through  its  angular  direction,  but  in  the  direction  of  the  shortest  line  between  tlie  two  poiuis  where 
the  power  and  the  resistance  are  applied.  In  addition  to  this  horizontal  curvature  of  the  beam,  it 
will  be  observed  that  the  box  of  the  coulter  is  formed  by  an  increase  of  thickness  on  the  right  aide 
only,  while  there  is  even  a  alight  depression  on  the  left  side,    '^is  doable  deviation  to  the  rigbl 

E'ves  an  inclination  to  the  plane  of  the  coulter  much  greater  than  in  Kay^  other  variety  of  plow, 
ling  about  8^  from  the  vertical.  Though  this  pecaliarity  in  the  form  of  the  beam  is  one  of  the 
moM  decided  characteristics  of  this  plow,  as  we  now  find  it,  it  does  not  appear  to  have  been  aa 
original  element  in  Wilkie's  plow,  for  the  late  Mr.  Wilkie  says,  "  tlie  beam,  which  is  6|  feet  long, 
ia  wrought  quite  atraight  on  the  land-side  ;"*  and,  from  his  data  in  the  same  paper,  bis  coulter 
must  have  made  an  angle  with  the  vertical  plane  of  6^,  whereas,  by  the  more  modem  construction, 
the  angle  is  69.  Continuing  the  comparisou  with  the  land-side  plane,  it  will  be  seen  diat  the  lefk 
handle,  9X  its  junction  with  the  tall  of^the  beam,  overhangs  the  laud-side  plane  to  the  left  by  about 
I  inch,  there  being  that  extent  of  twist  on  the  surface  of  tne  laud-side,  within  the  limits  of  the  body, 
and  the  same  handle  continues  to  recede  from  that  plane  till  at  the  helve  A  it  stands  7  inches  to 
the  left  This  is  also  k  point  in  construction  of  tliia  plow,  though  it  does  not  bear  apon  the  prin- 
ciple of  its  actual  workuig.  As  before  observed  regarding  the  position  of  the  plowman  in  relation 
to  the  handles  (512),  this  point  is  one  that  may  be  liable  to  be  questioned,  but,  not  being  an  eeeen- 
tial  point,  its  dciermiuati«n  is  of  minor  importance. 

(588.)  The  ri^hi  handle  DE  is  formed  in  one  bar,  and  attached  to  the  body-frame,  as  will  appear 
&B  detail;  and  it  is  oonnected  Co  the  left  handle  by  the  stretcher  bolts  FFF.  and  the  stays  GO. 

(589.)  The  coulter  I  is  fixed  in  its  box  K ;  the  rake  or  an^lf.  at  which  the  coulter  stands  in  this 
plow,  aa  before  stated  (866).  is  from  55^  to  65°.  The  land-side  face  of  the  coulter  is  usually  set  to 
mrm  an  angle  with  the  land-aide  plane  of  the  plow,  horizontally,  of  about  4°. 

(530.^  The  mould-board  L,  fixed  upon  the  l)od  v-frame  and  the  right  handle,  is  a  carved  plate 
of  castpiron.  adapted  to  the  turning  of  the  furrow-siiee.  Its  fore-edge  or  breast  MK  coincides  with 
the  land-side  of  the  body;  its  lower  edge  O  behind  stands  frvm  7|  to  8  inches  distant  from  die 
land-side,  wliile  its  upper  edge  P  spreads  out  to  18  inches  from  B,  the  land-aide.  In  this  plow, 
the  mould-board  is  prolonged  forward,  covering  the  neck  of  the  share,  meeting  the  diield  at  the 
root  of  the  feather  Q,  of  the  share.  At  this  pomt  NU,  the  horizontal  breadth  of  the  mould-board 
ia  3  inches:  its  hi^ht  from  the  base-line,  at  the  same  point  is  from  8|  inches  to  3|  inches,  accord> 
log  as  the  inclination  of  the  share  varies ;  the  length  abng  the  lower  edge  fh>m  O  to  N  is  SO  inches 
and  from  P  to  M  83  inches;  the  extreme  length  in  a  straight  line  from  P  to  N  ia  33  inches ;  and 
the  perpendicular  bight  from  the  plane  of  the  base-line  to  P  is  about  11  inches.  Slight  deviationa 
from  these  dimensions  of  the  mould-board  are  to  be  found  in  the  numerous  sub-varietiea  of  this 
phnr. 

(531.)  The  share  CLE  ia  fitted  upon  a  malleable-iron  head,  to  be  afterward  described ;  the  neck 
passing  under  the  mould-board  at  NCX.  and  the  ahield  falling  into  the  curve  of  the  mould-boant 
terminates  forward  in  the  chisel-point  E. 

(533.)  The  bridle  C  ia  formed  in  this  plow  by  the  end  of  the  beam  l>eing  converted  into  a  fock 
■  ■     ■>■ 

*  Fanoei^s  tfagiTJnOL  voL  xtt. 
(S03) 
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(333.)  fba  rirhl  tad  leA  budlei  ua  euh  forniifaed  it  A  uid  D  with  woodan  helvw  Stud  bM 
Iba  ■Dckma  of  OM  buidlai. 

|S3<.)  Tbcifmrraldnuawiuorthla  plow  its:  From  the  lara-poiiil  O  to  Uw  aitremiQ  of  lb* 
heal  T,  4  incitra.  and  fiom  O  Ibrward  to  Ilis  point  B  of  Om  ihara  ti  V  tnchn— girlni,  u  tba  as- 
|{nleDEthorinla.afBet  Shicrhsa.  Ania,  fn>m  O  backward  to  Ibe  extmnity  (3(bebuid1a*,lha 
diiUiHia  iaSreett  hebaa-ud  kirward  id  the  dnngfatbolt  U  4  fset  4  Incbea,  niakbg  the  a] 
'agth  DDlbe  baB^-lioeB  feat  ID  tnchaai  bnt  follow1nj[  the  •Inuo-'" "^'  "■ '  *^ 


noDniuea  oT  the  b( 


the  entire  leudi  from  A'  to  U'  Ii  aboac  10  liset  t  lochea.  In  referenoe  Id  the  bodr  of  the  flaw, 
liie  ccnWr  of  me  eoaher-box  bis  Indies,  and  Ibe  poinl  Uofibe  breaaLcnneAl  liicbea  baliireiba 
■erDpainl  O,  both  a*  meaaared  on  the  baie>lloe!  W,  foUDwing-tba  riae  irf'tbe  beaa,  the  dlManoa 
'   m  Mio  the  mUdIa  of  Ibe  conlterbox  will  be  10)  in*^  - 


from  (be  busline  lo  thanpperlbMaTtha 
few  only  of  ibeM  may  be  renelied  ben.  At  the  ba1*a 
■  -  ■     ■    rigtit.  It  i.  - '- - 


a  Ugfat  lioiily  I)  laehe^bol  It  afnio  increuei  downward  tm 

ta  the  nle-bar.  to  which  ii  ia  bolted.    The  blgbi  it  the  polnl  of  the  bean  li 


beam  and  haitdie,  ire  marked  on  flg.  SI  i  a  few  only  of  Ibeae  ma;  be  repe: 
of  the  left  handle,  the  higbt  la  3  feet  Slnehe*!  allbaaame  point  Id  ibo 
miMIe  ■netchat,  the  dimresca  la  Ugfat  U  only  1 1  loehe^  bat  It  afnin  ii 

■  «  Mile-bar.  to  which  ft  ia  bolted.    The  bigbi  it  i , 

BTof  tfaedraDKbt-boltllalBniedinni  IT  Incbei.     Tbe  lower  edn  of  tho 

DHiDld-board  behind  la  oaoall*  ki  il  ]  Inch  aboTe  the  plane  of  the  btaa-lins,  and  at  lu  Jasotio* 
whhiberiiaralafromi)  mlf  lecfaea. 

|S3d.)  The  dimennoni  nf  lbs  frami-tBOrk  of  thii  plow  are  bi  genenl  aa  followi :  Tb«  bean,  at 
ita  jnnclion  whh  the  nnnld  board  at  U,  la  from  tj  to  3  lachea  In  deplb.  by  Ihim  1  toll  iDcheafn 

i.___..i.  J 1.  V-. —*  onward  lo  the  conlterboi  K  i  and  thence,  YorwardM 

„  piei  on  to  aboni  S  bchei  by  |  inch.     Tbe  coalter  bos 

ia  fonned.  aa  be&na  deacribed,  by  an  ahlii)ne  monioe  being  pierced  tbroagblhe  beam;  wbicb,  for 
thU  pnrpoae.  baa  been  prarloaily  (braed  wlih  a  proinberance  it  th!i  place,  to  tbe  right  oida  only 
and  apword,  glTingUaaeplhof  3  fncbea  Tbe  opening  of  the  conlier-box  laibonil)  hv|  incbeAi 
Pram  die  iiiDolioD  with  the  monld-board,  tbe  beam  bofina  to  diminiifa  al«  backward  tUl  It  marn* 
hi  the  left  liaadia,  and  bera  It  meanrat  only  I  Inehea  la  depth  by  }  ioeh  In  breadth.  The  Ml 
banlla.wharaitJoiDathetailof  tbebeam.baaadeptbofS}  inchei;  and  here,  atao,  It  Ibrka  off  into 
Iba  bmd  branch  of  Iba  bod*;  and  tt  dimlat^ea  fai  dtpth  backwinl  m  1|  Inehea  al  tbe  oomoMOOO- 
aaeat  of  the  helye  aocket.  Tba  rlRht  handle,  aa  in  the  former  caoe.  b  aomewhat  llgfaler,  and  lacoB- 
nedad  widi  iha  left  b;  meona  of  atreiober^  aa  thaady  doacribed  (SU);  and  both  tarmhula  !■ 
■oeketa  for  reoeiTing  Ibe  wooden  belToo. 

(S37.)  Tht  todyfnme.—Tbit  and  tbe  aaceeedrng  flnrea  of  tbe  detaila  of  tUa  plow  era  OB  > 
acale  of  11  inobea  to  1  foot.  In  tlie  mmeof  Ibe  Lanark  rill  re  plow,  aa  naoaDy  coDMnutted,  Ihooa 
nana  which  in  tbe  But  Lothian  pkiw  I  bare  called  the  body-frame,  are  here  lormed  la  maneabl* 
tn».    Tlie  two  bare  or  branchea  of  the  body  ore  welded  to.  and  farm  prolongntiona  fram.  tlie  baaB 

~    _-         .       .       i '^nof  tbebaami»*» 


pnloandoD  of  A«  left  handle  after  H  mergea  In  the  beam,  fcnning  Aahtnd-bar  of  Iha  body-frama  t 
cclatbe  fota-barUliDg  from  iba  beam)  each  of  Ibaaa  ban  ia  knead  to  the  rigbl  band  at  Oa  bat- 
ka^  fannioc  a  palm  bywhiehlhey  are  boiled  ID  li>eBla>barde.  Tliia  laat  MimtnoMi  brward  b 
tbe  heei  a  l^npon  which  the  rinre  la  fitted.  The  hbd.bar  la  fergad  to  a  breadlh  of  ■  incbaa,  fla 
HMuteaa  baincl  Inch.  Tte  Sm-bar  laabant  31  inehea  bnad,  and  )  Ineb  Ihkk;  each  betog  ra- 
ipeedaaly  ibfauer  iImb  tba  baaa,  at  tba  pobrt  WMI«  Aay  ^rinf  tern  1^  by  tbe  thiBknai  of  flw 


^ 
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.  .  « l>re«dlh  of  s  Inebe*  swelled  •  .  _    .         _ 

mm  etofitS  Incbei,  mnd  in  Ihe  dcpih  the  bar  ii  Upered  otTfroai  eUwird  /  whera  the  depltaii 
J  inch.  From  f  it  tapen  baf  kinrd  to  i  inch  u  <i.  A  portJaa  of  liie  right  handle  ig  exbibiled  m 
tmken  offal  f;  the  lower  extremity  bciDiriwisied  lo  ■  ri^ht  angle,  u  aa  to  tie  Sai  ou  die  aole-bar 
]o  whtcb  it  ia  nilted,  along  with  the  palm  oribe  fore  bar  at  k. 

(538.)  To  delermioo  the  poiiHonofthB  points  in  ihia  body  frame,  lei  the  aoro-pointO,  M  already 
Siod,  be  marked  on  \ke  beam  at  IS  incbea  behind  the  center  of  ihc  coultcr-hox  K.  and  the  whole 
'beam  curved  agreeably  to  the  dlmcoMOns  giren  {ig.  S2,  Plate  IX.;  ihen.tbehiRht  fmn  the  bottom 
of  the  tote-bar  la  the  top  edge  of  the  beam  at  tbe  zero-point  will  be  1<|  inchea,  aa  before  tUted, 
let*  Ihs  ihtckDeaa  of  the  tole  aboe  at  that  point,  or  eqaai  to  H  inchea.  Tbeforepart  of  ihe  aolebar 
■I  e  will  have  il»  poiition  deienained  when  a  ttraiahi  edge  applied  to  ita  lower  aide  frani  li  to  e, 
tnd  eKIendIng  aa  br  at  the  poiot  of  the  beam,  wiU  place  the  apper  edge  of  the  beam,  where  it 
ipreada  into  ffie  thven.  u  al  C.  fig.  SI,  Plue  IX.,  IB  todiea  above  tbe  itraigkt-idge.  or  lioe  of  the 

Plebai,  Tba  heel  d  of  the  aole-bai  will  be  4  inches  behind  the  zero,  and  ita  paint  /  19  inches 
foralt,  the  sole-bar  being  in  all  33  inches.  The  fore  eilge  of  the  fore-bar  will  be  5  Inchea  before 
the  lero  al  lop  where  ll  apringa  fnim  ihe  beam,  and  13  iuclies  si  bottom,  where  il  joins  the  aole- 
bv.  The  cnrvaiarc  of  the  forcbar  is  only  necflaaary  lo  prevenl  its  tjing  in  the  wnj  of  the  moald- 
>oard.  and  aradioaof  IS  inches  will  cBeri  tbia. 

(S3B,)  The  proifiaion  for  fxing  the  mould-board  of  Ibis  plow  consiats  in  a  gkaad,  fig.  74,  Bz«d 
'"lo  body  frame  and  riftht  hr-^' '■■-  "■-'■ "-  '--  ■■■-  '    - 


cm  Ihe  body-frame  and  ri^ht  bajidle  with  holla  mli  k,  sapponmg  the  fiire- 

£ut  of  the  mould-board  by  mesnsof  bolls  at  I  fa.    The  remaining  Bxinrei 
eSecLed  by  a  bracket  H,  attached  also  to  the  right  handle,  as  aeeo  in  fig, 
Sa.  Piste  IX.    Tbe  aboe,  at  neen  in  position,  fig.  13.  is  marked  r  e,  and  ia 
■|o  body  frame  bjthfbolispy.    The  lower  stretcher, by  which 


n«.7s. 


Ma%li 


JtfaltUae 


body-frai 

(rithiiak 


I  alto  in  prnflle  in 


r  75.  whit 


.  ^,    e  u  it  tbe  beam,  c  Ihe  itire- 

b  iia  kneed  palm  ati,  nnder  which  ii  thetola  bar  e;  fit  tbe  broken 
off  part  of  the  right  bandk.  lenniaaiiog  in  tlio  palm  lying  over  ibai  of  the 
{m.bar^  and  Ibeae  tUree  pant  are  secured*  by  oneboU  atll.  Tlie  solo- 
•boe  la  seen  at  ap,  with  in  landtide  flange,  which  tt  Szed  by  llie  bolt  p. 
(540.)  Tkt  liars.— Tbe  Bgnrea  from  7fi  u>  «2  are  illaatralivo  of  tbe  i^iarea 
of  Ibia  plow,  as  adapted  to  bo:h  fallow  and  lea  plowing,  where  Gg.  T6  it  a 
pUn,  Sg-  77  >  geoRietrical  elevation  of  ihe  farTuw-Hiile  of  the  share  ;  and 
fSg.  BO'S  direct  end-view  looking  forward,  in  all  which  a  £  it  the  iirckor 
jnokol  by  which  il  it  attached  lo  the  head  ;  c  it  tlie  shield,  eztei 


ifae  body  and  Ibe  feather,  hnt,  ior  ditliociion.  I  sliall  oall  the  poniau  r  rf 
Jd  Ig.  7S  die  body,  tai  tghtbo  leaiber,  i  being  Ihe  pajnl  ol  ilie  iliare. 
whioh  fa  tUa  pkiw  it  alvirtyt  chitel^shsped.  Fig.  T8  isio  eltvH'iiip  ofthe 
famiw-ride  M  die  laa^hara,  and  fig.  7S  a  dltecl  end  view  nf  tlic  name. 
v{ewi  have  tbe  aame  letiert  of  reference:  and  czbibii  ilio  r>ap  of 
Idng  edge  of  die  fMther  above  the  plane  of  thi'  baiv  line,  which. 
it  raaebii  tbe  maxlranai  higbl.  itandt  1^  inches  above  iliat  plane, 
gives  aa  ugle  eqnal  lo  8°  or  more  with  ibe  plane  of  the  mte  in  a 
Hie  direction.    The  extreme  breadth  of  Ihia  there  at  c  v  it  S)  to  1 


'5^' 
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hi  Jim,  die  kagth  Inim  Iha  poini  w  tbe  head  nftbe  ihield  il,  10  InohM,  u^  •^■io  ftoathe  poltt 
M4lwaxlreBityor>heii«ikia.iilSiDClia*.  A  dian  thai  fiumed  will  DocMnril;  eat  lbs  hnmr 
btiMT  U  lb«  Und-«iile  thu  U  Um  «ilnDie  Bdg«  of  Iho  fdmHr  lower  U  tba  Itnd-dde,  Ikui  u  Iha 
axmma  adge  of  tbs  fauber :  tor.  aoce  the  dun  ■»«  cvl  ibe  die*  *ll  tlMW  iu  eanidg  edg*  M 
llw  mme  iatuaU  dial  pan  of  the  alke  wbitA  ii  cat  bj  die  cfaiMlpoiBt  wUlbe  die  linraM  jMa- 
JWe, and  erery  •■caeediiiK  point backwaid  will  be  higiier and hislier  tiU  it  reacb  tba  apaz  oTdN 
•Drvadfcalbwljiiwliei  above  die  me  plane  of  dieaole.  Figa.  TB  ud  SO  exhibit  A*  openbc 
oftbaneckofr,  vrhich  iu  upon  tbe  btad  aad  ■  e  f  Ae  oadine  of  dw  poatanor  eodof  ibadibU 
and  iMifaer  of  die  two  ihatiai.  Fig*.  61  and  ea  ara  trnwrene  aaotioaa  of  figa.  T<  and  TT  ••  Ihe 
Ilooa)'  y,  z  znapaodvaiy. 

(Sll.l   7^  lolt  lime.— Tig.  S3  if  a  plaa  of  ttia  acde-dMW,  where  a  i  ii  die  lolBAaofe  whb  ila 
ain^  Uu^oli^  and  e  d  die  lud-wle  duge.     Fig.  flt  la  an  eleTadon  of  die  lanie,  •■  *ia**»d  aa 


id  e  <£  ths  ride-fluge,  eitblblciBg 
the  neck  oflhe  tbmn,  whlle'ibe 
of  die 


tae  farmw-Me.  wfaereio  a  ft  !■  tba  «la-flugi  m«a  ad^wi 

lheaolch«.«iiiu>ba.Lii»*-- 

alope  d  it  adapted  id  die  b 
aboa  ;  a  Ib«  aole,  and  e  the 

where  the  snwteit  wear  takoi  plaoeon  the  _ „.._ 

aad  alnw  me  li"  •f  j<>">'on  ^i'i'  ^be  nlc  il  ii  1  inch  thick,  Icwcning  apward  to  |  ineb  at  ibe 
uDiier  edu ;  the  lole  flange  i»  j  inrh  in  depth  al  the  heel,  dlmioidiinif  forward  id  )  inch  at  the 
fcre-ondTand  rauininc  a  uniform  broadih  gf  2|  inche*.  The  length  of  the  aole-fluigs  i,  17  incbek 
and  of  iha  lend  «ide  flange  to  Iha  extraioe  point  OT  ineha*.  The  nppor  land-tidt  plate  Id  ibj* 
plow  ia  1S(  iai^baa  In  lacgtb  on  Ihe  lower  edge  ;  It*  Dpper  edge,  aa  exhibited  in  tf.  M,  nona- 
'-  In  .'.  ™ii)inB  In  ihe  bMm.  inining  flunb  with  -'-'-"  '-—'•-      "" ■-'-' -■  -  ■ 


le  10  the  beam,  joining  Audi  wlib  die  left  handle 
hat  of  Ihe  npper  edge  of  Ihe  Kile'Uioe,  and  ia  di 


($4s!)  7%e  iniUe.— FIga.  m  and  n  are  two  viawa  of  the  bridle,  die  Bnt «  plan,  die  aananJ  a 
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rfde  Tiew,  with  the  Mme  lettera  to  each.  0  is  a  portioii  of  the  heara,  the  extremity  of  which  la 
finrfced  into  the  abeen  b  b,9  inches  wide*  each  ciieek  of  the  sheera  being  also  apread  out  into 
cRiaa-heada  c  e,  5|  mchea  long,  each  faniiahed  with  ibar  or  more  peiforatio&a;  my  are  alao  pre* 
vented  from  oollapaing  by  the  inaertion  between  them  of  a  itretcner  s.  The  bridle  dd\»  adant- 
ed  to  the  oroaa-lieadB  of  tlie  theera,  and  Jointed  on  the  dranght-bolt  e.  The  web  d  d  of  the  bridle, 
•  iaofaaa  in  length,  ia  alao  orovided  with  perforationa,  and  nirnished  with  the  ahackle /*,  which  ia 
attached  to  it  by  Uie  bolt  r.  Thia  arrangement  aflbrda  the  oaoal  facility  of  changing  the  dranght 
By  ahifting  the  bridle  on  the  croaa  heada  of  the  beam,  in  tlie  vertica]  direction,  the  eariking  ofthe 
plow  ia  adjaated,  and  by  the  same  operation  on  the  ahackle  of  the  bridle  borizontallyt  m  Umd' 
uig  is  a4jnsted.  The  dranght  swivel-hook  k  is  attached  to  the  ahaclde*  aa  heibre  deaeribed,  to 
which  are  appended  the  dranght-ban  afterward  deacribed. 

(543.)  Thia  plow  is  alwaya  provided  with  a  veiy  oaefol  appendage,  an  tripm  kammir,  ig.  88L 
The  hrad  and  handle  are  forged  in  one  piece  of  malleable 
Iron,  the  latter  part  being  formed  into  a  na^key.  With  thia 
afanple  bot  oaetul  tool,  the  plowman  has  alwaya  at  hand  the 
neana  by  which  he  can,  withoat  loss  of  time,  alter  and  ad- 
jnst  the  poaition  of  his  plow-irona— the  coulter  and  sbare^- 
and  periorm  other  little  operations,  which  circnmstancea  or 
accident  may  require — for  the  performance  of  which  moat 

Kwmen  are  vnder  the  neceasity  of  taking  advantage  of 
first  Uone  they  can  find,  merely  from  the  want  of  thia 
dmple  instniment  The  hammer  is  slnng  in  a  staple  fixed 
In  tne  side  of  a  beam  in  any  convenient  poaition,  as  at  s  in 
fig.  73.  This  little  appendage  is  confidently  recommended 
to  all  plowmen,  as  an  essential  part  of  the  farnitore  of  tlie 
plow. 

(544.)  The  pUm-tiqff'. — ^Fig.  89  represents  the  plow-staff,  another  and  a  neoeasary  article  of  the 
Bovabie  farmtore  of  the  plow.    It  ia  in  form  of  a  amall  shovel,  having  a  aocke^  into  whidi  a 


rif.8e. 
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Fig.  89. 


THB  FLOW-STAPr. 

helve  of  5  feet  in  length  ia  inaerted,  and  in  some  parts  of  the  country  thia  ia  ftirniahed  with  an 
oblique  cross-head.  Its  position  in  the  pk>w  is  to  lie  between  the  handles,  and  its  use  to  enable 
the  plowman  to  remove  all  extraneous  matter,  as  earth,  stabble,  roots,  weeds^  &Cn  that  may  aoeu- 
mnlate  upon  the  mould -board  or  the  coulter.    It  is  common  to  all  plows. 

(545.)  The  Land-Sidc^Figt.  90  and  91  are  iilastrations  of  the  land-tide  of  the  body  of  this 
plow  I  fig.  90  being  an  elevation  with  the  extremitiea  ^t  ol^  the  pofau  of  the  ahare^  aa  before 

rif.9a 


rif.«L 
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nato  upon  the  base-line  at  a  and  b,  and  the  lines  of  the  sole  Ivfog  between  Umbo  pofaiti  htm  tbo 
•btase  angle  In  the  aole-lines  l  a  ^  is  the  share,  n  Its  neck,  and  d  5  the  aole-sheei  e lathe  Imid-alde 
plate,  which  is  adapted  to  fin  up  the  entire  apace  between  the  aide-fiange  of  the  aole-sboe  and  the 
beam;  the  fore  part  being  a^oated  to  finish  with  the  edge  of  the  mould-botid,  whilt  the  poalei^ 
(509) 
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«fr  part  may  be  worked  ciff  to  tfae  taste  of  the  maker.  The  lines  a  d  and  d  b,  together  with  the 
hue  line,  form  a  very  low  triangle,  ad  b;  the  altitude  at  d  being  not  more  than  f  of  an  inch 
mnd  by  extending  the  side  b  dxok,  the  depression  h  aof  the  point  of  the  share  below  the  line  b  d 
tbas  extended,  will  be  from  |  to  f  of  an  inch.  Fig.  91  represents  a  horizontal  section  of  the  body, 
•s  if  cnt  ofTat  the  apper  etlge  of  the  sole-shoo.  Here  a  r  is  the  share,  n  its  neck ;  the  line  ^  A  be 
ing  a  continaaiion  of  the  Uuid-side  plane,  indicates  the  inclination  landward  of  the  point  of  the 
•hare,  which,  in  this  plow,  Is  miaally  from  i  to  j  inch  i  b  dis  the  sole-bar,  the  bolt-hole  at  b  being 
that  by  which  the  right  handle  is  fixed  to  the  bar ;  e  and /the  two  arms  or  ban  of  the  body-frame, 
as  cat  across  in  the  section ;  and  ^  t  is  the  land-side  flaiigo  of  the  sole-shoe.  The  line  g^  i,  con- 
tinued to  A,  exhibits  the  inclination  of  the  point  of  the  share  to  landward  of  the  land-side  piano. 
The  same  reasoning  applies  tu  the  inclinations  of  the  share  from  the  sole  and  land  side  planes,  aa 
has  been  offered  in  the  case  of  the  Bast-Lothian  plow. 

(546.)  Thk  MiD-L6THiAir  or  Currie  Plow. — The  Mid-Lothian  or  Cnrrie  plow  is  delineated 
in  Plate  X..  where  fig.  53  is  an  elevation  of  the  fairow-side.  and  fig.  54  a  horizontal  plan  of  the 
entire  plow.  This  variety  of  the  plow,  probably  from  its  more  recent  introdnction.  has  under- 
gone fewer  changes  than  the  two  former.  In  one  of  its  essential  parts — il.e  mould-hoard,  little  or 
no  difference  is  to  be  found  in  all  the  range  of  this  variety.  In  the  tdmrc,  greater  changes  are  ob- 
servable, and  aldo  in  the  coulter,  as  shall  be  noticed  in  due  course.  In  ibo  majority  of  these  plows, 
a  cast-iron  body-frame  is  employed,  and  in  a'l  the  mould-board  is  prolonged  forward  over  the 
neck  of  the  share :  and  the  draught  is  applied,  through  tlie  medium  of  a  chain  bar.  placed  under 
the  beam.  In  respect  of  tlie  mould  board  of  this  plow,  it  is,  in  point  of  curvature,  nearly  the 
same  as  the  East-Lothian,  tliough  in  its  prolongation  forward,  it  bears  a  resemblance  to  tlie  Lan- 
arkshire, but  without  possessing  that  characteristics  of  that  mould-board  as  will  be  afterward 
shown.  The  share,  in  so  far  as  it  is  immediately  connected  with  the  mould-board,  closely  resem- 
bles the  Lanarkshire,  and  the  external  parts  of  it  take  also  after  that  plow.  The  Mid-Lothian 
plow,  therefore,  may  very  appositely  be  termed  a  hybrid. 

f547.)  In  the  construction  ot  the  frame^work  of  this  plow,  the  beam  and  left  handle  are  nsually 
finuhed  in  one  continued  bar.  ABC,  possessing  the  varied  curvature  exhibited  in  fig.  53.  as 
viewed  in  elevation.  When  viewed  in  plan,  as  in  fig.  54.  the  axis  of  the  beam  lies  in  one  straight 
line,  though  in  this  tliere  are  sli|B;ht  shades  of  variation,  with  different  makers ;  and  the  left  han- 
dle, from  Its  junction  with  the  tail  of  tlie  beam,  gradually  deviates  from  the  line  of  the  beam's  axis, 
till,  at  the  extremity  A,  it  stands  3  inches  to  the  left  of  the  line  of  that  axis.  With  reference  to 
the  plane  of  tlie  land-side,  also,  when  the  fore  pan  of  the  body  is  vertical,  the  point  of  the  beam 
is  inclined  to  the  right  of  tlie  plane  about  1  \  inclies,  and  the  hind  part  of  the  body  on  the  land- 
side  overhangs  the  ed^  of  the  sole  \,  inch,  there  being  that  extent  of  twist  upon  the  surface  of  the 
land  side,  within  the  limits  of  the  body.  Some  makers  of  this  plow — and  tney  are  those  of  the 
greatest  eminence— adopt  the  practice  also  of  throwing  the  coulter  box  to  tlie  right  hand,  in  the 
beam,  making  the  beam  plain  on  the  land-side,  as  in  the  Lanarkshire  plow.  This,  however,  is 
not  universal,  many  still  preferring  to  have  the  coulter  in  tlie  axis  of  the  beam  In  the  first  case, 
the  land-side  of  the  coulter  stands  at  an  angle  of  about  7^,  and  the  latter  about  5^  with  the  vertical 
line. 

(546.)  The  right  handle  DE  is  formed  in  a  separate  bar.  and  attached  to  the  body-firame  at  its 
ibre  end  by  a  bolt,  as  wi)l  be  shown  m  detail ;  and  it  is  fiirther  connected  to  the  left  handle  by  the 
fltretcher-M>lU  FFF,  and  the  stays  GO. 

(549.)  The  eonller  I  is  fixed  in  its  box  K  by  means  of  iron  wedges,  which  set  and  retain  it  in 
Ha  proper  position.  The  rake  or  angle  that  the  cutting  edge  of  the  coulter  in  this  plow  makes 
witn  the  base  line,  takes  a  greater  range  than  any  of  the  other  two.  being  from  45°  to  80'^.  The 
Uad-side  face,  taken  horizontally,  is  usually  set  to  form  an  angle  of  2°  landward,  with  the  land- 
side  plane. 

(550.)  The  mould-board  L  is  fixed  upon  the  body^finme,  as  before  described,  and  is  adapted, 
as  in  the  former  cases,  lo  the  turning  over  the  furrow-slice.  Its  fore  edge  or  breast  MN  coincides 
with  the  land-side  of  Ute  body  ;  its  lower  edge  O,  behind,  stands  from  81  to  9  inches  distant  from 
tibe  land -side ;  while  its  upper  edge  P  spreads  out  to  19^  inches  from  tlie  land-side.  It  is,  as  al- 
ready obsen^^ed,  prolonged  fbrwara.  covering  the  neck  of  the  share,  and  meeting  the  shield  at  the 
root  of  the  feather  Q..  At  the  point  NCI,  the  horizontal  broadth  of  the  mould-board  is  3  inches,  its 
hight  from  the  base-line,  at  tne  same  point  N,  ranges  from  3}  inches  to  3^  inches,  according  to 
the  degree  of  inclination  that  is  given  to  the  share ;  but  the  real  hight  from  the  plane  of  the  sole- 
Aoe  is  2|  inchea  The  length  of  the  mould-board  along  the  lower  edge,  from  O  lo  N,  is  23 
inches;  finom  P  to  M.  alon^  the  upper  edge,  26  inches;  and  the  extreme  length,  from  P  to  N,  it 
35|  iacfaea.  The  perpendienlar  night,  from  the  plane  of  the  base-line  to  the  upper  edge  at  P,  is 
nbout  121  inches,  though  trifling  deviations  from  these  dimensions  may  be  found  among  the 


of  this  plow. 

(551.)  The  »hnre  Q.R  is  fitted  upon  the  head,  which  in  general  is  of  cast-iron,  as  afterward  de- 
seribed,  the  neok  passing  undcnr  the  mould-board  at  NCL ;  and  the  shield,  falling  into  the  curve  of 
the  moald-board,  terminates  forward  in  the  chisel -point  R. 

(552.)  The  bridle  C  of  this  plow  is  formed  by  a  pair  of  straps  8,  appended  to  the  point  of 
die  beam ;  and  from  the  lower  parts  of  these,  the  chain-bar  H  passes  to  the  beam,  whereon  it  is 
^xed,  a  few  inches  before  the  coulter- box  K.  Tlie  bridle  proper,  U,  is  attached  by  the  sans 
boh  that  connects  the  chain  to  the  straps.  ShifUn^  the  straps  8  up  or  down  upon  the  beam,  aifr 
fonls  the  requisite  adjustment  verdcally,  and  the  bndle  U  gives  the  liorizontal  aajustment 

(55X)  The  right  and  left  handles  are  each  fumii*hed,  at  A  and  D,  with  wooden  helves,  fitted  Int* 
die  sockets  of  the  handles.  In  this  plow,  alto,  there  Is  asoally  applied  a  brare-rod  V,  fixed  at 
die  ibce  end  to  the  tail  of  the  beam,  and  behind  to  the  right  handle  by  a  bolt  and  nut  for  the  par* 
pose  of  sapporting  the  right  handle. 

'^{554,)  Tne  general  dimensione  of  this  plow  are — ^From  the  zero  point  O  to  the  extremity  of 
die  beel  T,  tibB  distance  is  5  inches ;  and  firom  O  forward  to  the  point  R  of  the  share,  is  99 
jyOw^a  •  making  an  entire  length  of  34  inches  on  the  sole.    Again,  m>m  0  baokward  to  the  ex* 
(507) 
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trtnjuy  of  ibe  buullei  A',  dm  diiluict 
4  feel  3  inclieai  nuking  ibe  exirema 
■long  the  siauoailiei  of  Um  bcun  ■od 

(33S.}  Id  rcfercace  lo  ihe  bvdy  of  ill 
(be  poml  M  a(  (lie  breut  curte  6  inc 
line ;  bnt.  in  fbllowing  Ihe  riae  of  (bo 
box  ia  11  iDcli<% 

(5M.)  The  Mgliti  of  ibe 
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\aVii 


brim,  (be  diuance  Er 

polpla,  fiDDi  Ihe  buelii 


lies,  and  [i 


ihe  . 


',  ihoi 

;  iho  righi  being  9  int 
nt  iheir  leDgih.    The  1 


Loth  aa  meoJured  an  the  baae- 
:  In  (he  middle  of  tbe  conlier- 

tbs  upper  edge  of  Lbe  beam 


it  lbe  belve 


nof  leji. 


lea.     The  lower  ed^a 

l^m""" 


Junelion  willi  ihc  aUre  at  S,  ihe  higlil  above  lbe  base  line  nina  fnm 
(557 )  For  (he  JimenuoD*  of  all  lbe  iudividual  psna  of  ilie  fnme.wi 

uaary  lo  repeU  them  here,  aa  ibe^  correapood  lO  neariy  wiih  iboae  already  aiated  ii 
g  of  the  fird  Iwo  varicllea.     la  lliia  reepeci,  Iberefont,  refacence  la  now  made  lo  Ihom 
oeiure  described  in  paragniphii  (513)  and  (536|. 
(55g,)   Tlu  budy-frame.^The  klid  Lolhian,  like  Ihe  Eau  Lolhiaii  plow,  ii  nanally  cooatniclei 
-     -a  body-frame,  difleriiig,  however,  in  aoioG  reapecta,  from  -■--  ' "'-   ""  - 


Ireaimg  ol 


n  of  (lie 


It  o 


nauti  of  a  plan 


(bom  )  inch  Jijck,  npon  wLicb  ia  pluiied  the  mlebar  b  t/.  Ihe  beam-Oan^  a  k.  tad 
rib*  i  1  aulil  I;  Ibue  bat  are  for  Ihe  porpoaa  of  airengihenuig  lbe  web.     Fig.  >3  iaadii 


fif  Ihe  nmder  (ubce  of  lbe  Hilel 

ii  ia  diminubed  lo  9  inches,  where  ilie  Iliichneaa 

fallii.  Ihroogh  Ihe  aciiou  upon  Ihe  ahare.  Ihe  deplh 


forward  to  /,  where  It  meu-ol 

•Gen  tt  J,  fig.  B4,  u>  lucrcaM  the  alreo^ih. 
Ihal  point  where  Ilie  ainiin  from  ibp  beai 
hrsaM  of  (be  moold-baanl.  FiK-  S4  i*  a  1 
iqg  brwani :  a  i*  tlie  web.  b  t  lbe  aole  b 
m  the  Mat  Inio  which  ihe  beam  ia  recsii 
In  Ibe  beat  examplei  of  thia  bodj'frami 
fr^e  i  ■^-  ' ' ■■  ■'-■ ■■—  ■ 


Wntiber,  whii 

which  the  upper  fbre  put  of  lbe 
aiblrd  iaohtained  thmunhahrm. 
Theleni^orthf 


inch ;  but  ai  e.  where  the  principal  anmia 

:naaed  to  B  iuchea,  from  which  it  lapm 

-  ...  ....>-.,..  and  )  inch  io  depih.      From  t  it  dinin- 

lliog  piece  ia  inKened  in  Ibe  patiem.  in  lbe  angle,  aa 
A  fillloR  piece  i*  aleo  inserled  al  i,  fig.  SS.  lo  npport 
I  falla  apoa  ihc  body,  ai  well  aa  to  give  a  bearing  lo  tha 
aniverw  eeclion  of  Ibe  body-franw  on  ihe  line  la,  look- 
T.kl  one  of  Ihe  riba  in  fiif.  Ba.  f  ibe  beam-flange,  Ind 
id  when  applied  to  ihe  frame,  and  bobed,  m  al  s  «  *. 
a  pan  of  ihe  land. aide  plating  ia  caat  along  with  tha 
repteaeniod  by  ihe  doiied  line  c  o,  fix.  aSi  a--"  -■-- 

'ice.  bui  having  ibe  perforation  ppp. 

Ob  km  part 

...     .. of  theloirar 

igbt  handle  to  the  body-frame  i   a  f  are  tbe  bidta  of  the  land-aido 

I  flange  of  the  aboe;  n  ■>  aiv  the  belli  lor  fixing  a  kneed  braekel,  «■ 

-,.,.-,...  .^-  . flxtgm  being ai.i  ni 


Bj  hero  dewribvd,  ii  alwayt  cast  in  one  piece,  bui  having  lbe  perforation  ppnalwi 
1  in  it  A  brokeo  off  portioo  of  ifao  righi  handio  ia  marked  q.  and  u  formed  at  iba  fare  p 
pnbn,  b^  which  it  ia  bolted  lo  the  web.     The  bolt-bole  r  ia  ihe  place  of  buerdon  of  the  loi 


U-boardre 


ihet.  bailed  a 


a  Ihe 


Sbebuiabroidlh,uidl  inch  ia  depth  uatlw  beel.  bat  dimiiiiihed  (o  |  in      ....  , 

dd«  flange,  1  Inch  io  IhickoeH  at  baiLom,  and  )  inch  al  Ihe  apper  edge,  iba  hlsbt  beiog  <  idcImm. 
FIf.  Miailw  fonow-aide  of  ilut  iboe,  wich  :he  man  lettenof  re&reneai  <  buia  nolcb  atthelbn 


fc.-  -c 


.     .  .  and  e  Ihe  aide  flu » 

(MO.)  TiejAar*.— ThBahareoflh 

Luarkifatni ;  bat  Id  the  preaent  cai 

whulargec.    rig  ffi  ii  a  plan,  in  irh 


aniverae  aectiiMi  of  of  lh« 
n,  la  Ihe  aanw  aa  tlial  of  iha 


id-ude,andcf<  tbaah)e]d;£/# 


,I>nnall]'ehlaet-pointcd,aDd  kmgt* 

the  ahare  of  the  Lanirlubire  plow. 

-.jfiheLanarkihire  plow,  where  Bg. 

e,  eiliibhinE  the  riae  of  the  eniting  edge  of  the 
conaidered  the  moal  perfect  for  plowing  lei. 


bibefealber.aodffdchepnimof  the  afiare,  which,  in  ihli  pli 

batween  Ibe  Isnainaiion  of  the  feather  and  the  poial,  Ibao 

In  fanber  Uloatmlioa  af  ibii  ahare,  rcferenoe  la  nadi  ~     ' 

n  la  a  direct  view  af  the  farrow  aide  of  iba  ihare, 

ivalbar  aboi'e  Ihe  baae-line,  which,  in  the  plowa  i 

•iBoanu  [o  a  riae  ofll  tall  inchea.    The  extreme  breadlhofthiiabareoTer  the  _ 

4|  to  31  inchea.  the  IcnRlh  frnm  Ihe  potnl  to  Ihe  bead  af  the  ubield,  ai  a  maximani,  ia  11  Inchea, 

■ad  iocladiag  Ihe  neck.  IT  incheii  aoder  the  same  condition  the  len^h  from  the  extreme  point 

lookinK  forward,  in  which  also  the  name  leltera  are  applied  ;  n  i  it  the  opening  of  the  nack  to  ro- 
eeire  itie  head,  and  e  c  f;  ahows  the  oniiine  of  the  poaurior  extremiiy  of  the  ahicld  aod  feather. 
Ibia,  like  the  Lanarkahire  plow,  in  held  a>  peculiarly  adapted  to  Ihe  plowing  of  lea  land  ;  and  a« 
ttte  ihare  Joal  deacribed  ii  thai  which  ia  adapted  for  that  pnrpoae — for  the  chief  and  almoat  aole 
diBiEteace  between  Ihe  adaptation  nf  these  piawn  for  lea  and  atobble  land  lies  in  the  caniigDraiiaii 
of  the  ahare-li  la  neceoaary  to  adrert  lo  the  alabblo  land  or  failow-ahare.  In  thia  the  cliief.  !n- 
daod  the  only,  diflerence  liei  in  the  JormslioD  of  the  feather,  which  for  Babble  land  !•  made  broader. 
and  the  catting  edge,  inatesd  of  rising  from  tbe  point  at  an  angle  of  S^,  ia  formed  ao  aa  to  ap- 
BnMBh  to  ibe  plane  of  the  aole,  or  not  exceeding  an  anitle  al  4°. 

(5S1.)  Tke  laiv^n^— Figa.  B»  and  100  are  mailratiooa  of  the  laad.nde  of  the  body  of  Ihta 
plow— the  eitremiliea.  aa  io  the  previona  caiea,  being  eat  off.  Fig.  SS  ia  an  elevation,  a  i  ia  tha 
Mae  line,  ac  ihe  ahare.  n  lia  neck,  and  dbibo  aole  slioe:  et  tre  the  land  side  plaiea~the  opper 
MM,  aa  lHi>re  stated,  being  caal  aa  a  part  of  Ihe  body,  and  /fr  is  a  pail  of  the  beam.  In  the  eX' 
tcane  eaaea  of  thia  pk>w.  tlie  altitnde  of  Ibe  low  triangle  n  a  t  la  )  inch  i  and.  when  the  line  of  Iba 
■Ola  i  a  la  extended  lo  k.  the  depreasioo  of  the  point  of  the  share  below  thai  line  ia  foand  to  be 
•boQI  1)  iaehea.  Pig.  100  represeol*  a  horizontal  aection  of  the  body-lr«nie,  aa  if  cat  off  at  Iba 
vpper  a^ge  of  the  aokMhoe^  here  nc  ii  the  ibare,  a  Iti  neck,  and  Ai<  tbe  ■oleHangei  eand/ara 
d>e  two  ban  of  tbe  body  frame,  and  r  i  the  land-wde  of  ibe  aole.  By  conliDaiog  Ibe  line  of  iha 
Ifjail-afde  to  il.  Iha  Inclliutlon  of  ihe  ahare  landward  ia  (band  freaDeaifr  lo  be  I  ineh. 

ISO.)  Tk€  tfidJi.— Aa  baa  been  already  potloed,  ihia  plow  dilTen  fniin  tbe  olben  b  lla  bridi* 
Imiiic  oannaclad  with  aoliain  bar,  piaaiog  under  and  atlaohed  to  Ihe  beam  near  tbe  coDller-boxi 
^id,B>r  Ihe  pwpoaaaf  raoainDatbuaqoipanalhe  ptnat  of  tbe  beam  la  elevated  lolha  higlitofSt 
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of  die  imps  at  bt  and  aecared  by  the  draoghibolt  g.  On  tho  same  bolt  ia  appended  tbe  bridle 
proper  A  t,  the  bolt  passing  throagb  tlie  whole  of  the  parts.  The  bridle  is  formed  with  a  web  h  i 
m  nottt,  9  inches  in  length,  and  1 1  inches  in  breadth,  having  also  a  number  of  perforations  for  re- 
ceiying  the  shackle-bolt  k.  In  tliis  equipage,  the  draoght-swivel  book  /  snd  the  shackle  m  are 
oombined  in  one.  which  completes  the  arrangement  This  combinutaon  of  bridle- mounting  gives 
the  same  facility  as  before  for  shifting  the  direction  of  tlie  draaght — vcrticallv,  by  raising  or  low- 
ering the  straps  a  ^  on  tbe  point  of  toe  beam,  and  horizontally,  by  shilUng  the  shackle-boU  and 
shackle  k  m  nght  and  left. 

(563.)  Or  THJC  ACTION  OP  THK  Pluw.— The  coul/er,  tho  ihare  and  the  wonldhoard  being  tbe 
principal  active  parts  of  tlie  plow,  and  those  which  supply  tlic  chief  characteristics  to  the  imple- 
ment. It  may  be  useful  to  the  farmer,  as  well  as  to  the  a^cultural  mechanic,  to  enter  into  a  more 
fflinnte  descriptive  detail  of  the  nature  and  pmpcrties  of  these  members,  before  entering  upon  the 
duties  whicli  each  in  its  turn  has  to  perform  in  the  aciion  of  eutdug  and  luniiag  over  the  furrow- 
alioe. 

(564.)  The  eomller. — The  coulter,  in  its  conKtruction,  a.^  wrll  as  in  the  duties  it  has  to  perform, 
is  the  simplest  member  of  the  plow.    It  is  a  (dimple  bur,  in  form  bh  represented  by  figs.  67  and  68; 
rarying  in  length,  according  to  tho  variety  of  the  plow  to  which  it  belongs,  from  1 8  to  23  inches. 
Simple  though  tlie  form  and  duties  of  tho  coulter  may  be,  there  is  no  member  of  the  plow  where- 
of •toch  a  variety  of  opinions  exist  as  to  its  position.    1  have  shown  that,  in  practice,  the  rake  or 
angle  which  its  cutting  edge  makes  with  the  base-line  ranges  from  45-'  to  90-^,  that  of  its  land-mdc 
face  from  4^  to  8^  with  the  vertical,  and  that  the  ramc  face,  in  the  horizontal  dircct:on,  varies  from 
0^  to  4^  with  the  land-side.    The  objects  ot'  ihcne  variations  will  be  duly  pointed  out.  as  mere  mat- 
ters of  taste  and  convention  among  plowmen.    Two  points  ulone,  in  regart!  to  position,  should  be 
considered  as  standard  and  invariable.    Tiiese  are,  IhI,  tliat  Ike  Innd-xidf  face  of  the  conller  shall 
he  always  paralltK  tn  Ike  ktnrizonial  direction,  to  the  plane  nj  the  tand-nide  oj"  the  plow's  body  ; 
and.  2d,  UuU  at  the  ki^ht  of  7  inrke*t  or  of  6  inches,  accord  in  f^  to  the.  depth  of  furrow  to  tcktck 
ike  plow  is  adapted,  tke  land-sitte  face  of  the  coulter  shall  be  I  inch  to  landward,  or  to  the  left, 
of  tke  plane  of  the  land-side  of  the  body.    One  other  point  in  po»itiou  i.H  Huliject  to  a  great  diver- 
sity of  opinion--that  is,  the  position  in  which  the  extreme  point  of  the  coulter  should  i^nd  in  re- 
lation 10  the  point  of  the  share.     In  respect  to  landiug^,  or  that  aniFe  >^l)ich  rcquireii  the  point  of 
the  ooolter  to  be  placed  to  laud  ward  of  the  sluire.  tlic  range  of  opinion  is  within  moderate  ooundo^ 
being  from  0  to  |  inch ;  but.  in  tlie  vertical  direction,  the  ran.:;o  vnrii's  fn)m  {  inch  to  S  inches,  and 
in  the  longitudinal  direction  a  like  ditfereuce  of  opinion  cxir^ts.    Thun  8mall  recommends  that  tho 
point  of  the  coulter  should  be  2  or  3  inches  in  advance  of  tho  point  of  the  share,  and  ^  or  1  inch 
o^vetho  plane  of  the  sole  (base-line),  while  it  hliould  be  |  inch  or  1  inch  to  /nn^trarcl  of  the  land- 
side  plane.*    The  first  of  tlicfie  propositions,  as  will  be  afterward  shown,  is  very  much  at  fault ; 
and  the  almost  nniversal  practice,  also,  of  keeping  the  two  points  nearly  equal  in  advance,  con- 
demns the  practice,  and  points  out  equality  as  the  rule.    In  regard  to  the  poMttion  of  the  point 
landward,  it  is  liable  to  considerable  variation,  partly  from  the  inclination  that  may  be  given  to  tlie 
share,  and  likewise  from  the  degn<e  of  obliquity  l>ct\veen  tho  coulter  and  the  land-Hide.    This  last, 
faideed,  combined  with  the  rule  laid  down,  from  the  position  of  the  coulter  in  relation  to  the  land- 
side,  at  tbe  bight  of  6  or  7  inches,  is  the  true  source  from  which  the  landward  relation  of  the  points 
of  the  coulter  an  1  share  can  be  ascertained ;  hence,  therefore,  in  whatever  variety  of  the  plow,  the 
eonlter  skonld  kave  Us  po*ilion  in  res^ard  to  land  determined  f  rut ;  and  the  point  of  tke  share 
skonid  take  its  position  from  ike  conl/er.    The  distance  to  which  tlie  point  of  the  share  stands  to 
tho  right  of  the  coulter  should  in  no  case  exceed  \  inch,  but  it  were  better  to  confine  it  to  ^  inch. 
In  the  vertical  position,  the  advancing  of  the  point  of  the  coulter  to,  or  retiring  from,  the  share, 
violates  no  principle  in  the  relation  of  the  parts;  but,  to  place  the  coulter  at  au  undue  disiaoce 
above  the  share  leaves  that  portion  of  the  slice  uncut  that  fulls  between  the  two  points ;  which 
must  produce  an  undue  resistance,  from  tho  part  being  forcibly  pressed  asunder,  by  a  process  like 
clipping,  through  tho  inclined  action  of  tho  share  upward.    The  nature  of  tho  mil,  whether  stony 
or  gravelly,  or  a  loam,  will,  however,  always  have  an  eficct  on  this  point  of  the  trimming  of  the 
plow ;  and.  as  no  principle  is  alFected.  there  is  no  improprietv  in  giving  a  latitude  in  this  dlrec- 
tk»;  though  I  conceive  that  a  distance  of  1  inch  between  the  points  of  the  share  and  coulter 
ought  to  be  tbe  maximum,  except  in  cases  whore  the  nature  of  tho  soil  may  demand  a  deviation 
from  that  distance. 

(S65.)  Tbe  office  which  the  coulter  has  to  perform  in  the  action  of  the  plow  is  simple  and  nni* 
fiMm,  bemg  merely  to  make  an  incision  through  the  soil,  in  tlie  direction  of  tho  furrow-slice  tliat 
is  to  be  raised.  It  is  a  remarkable  fact  that,  in  doing  tliis,  it  neither  increases  nor  decreases  the 
reflatanoe  of  tbe  plow  in  any  appreciable  degree.  Its  sole  use.  thercfiiro,  is  to  cut  a  smooth  edge 
in  the  alioe  whieti  ia  to  be  raised,  and  an  unbroken  face  for  tlie  land-side  of  the  plow  to  movo 
tgainat  in  its  continued  progress. 

(566.)  In  the  eariy  works  on  the  principles  of  the  plow,  some  mi>«conceptions  appear  to  have 
been  formed  of  the  influence  of  the  cotilter.  under  too  supposition  that  the  coulter  extending  3 
inehea  in  front  of  the  ahare  acted  beneficially ;  and  that  giving  the  coulter  a  great  rake,  or  a  low 
angle  with  the  base,  made  it  cot  the  soil  advantageously,  and  with  less  resistance.  From  a  series 
of  experiments.  I  have  aattsfled  myself  that  the  first  of  trcse  suppositions  is  erroneous,  and  that  tho 
projection  of  the  coalter  before  tbe  ahare  increases  the  resistance  in  a  very  sensible  degree.  With 
fegard  to  die  second,  the  resistance  seems  not  to  be  affected  by  the  angle  at  which  the  edge  of 
the  ooalter  otanda;  and  the  analogy  of  a  common  cutting  instrumcntt  does  not  hold  in  tlie  case 
of  the  eoulter  of  the  plow.  With  a  razor  or  a  knife  in  the  hand,  wo  make  them  pass  through  any 
otneet  by  drawings  their  catting  edj^e  over  the  sarfiioe  to  be  cut,  in  the  manner  as  with  a  saw. 
wUeh  greatiy  iaoreaaee  the  eflect  without  any  increase  of  force  ^  and  this  holds  in  all  proper  cat- 
ting inicraiiienta;  hot  let  the  edge  of  the  ioatrament  be  placed  simply  at  an  angle  with  the  direc* 
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Uon  in  which  the  stroke  or  cut  is  to  be  made,  and,  in  making  the  cat,  let  this  obllqae  position  b* 
retained,  so  that  the  catting  edge  shall  proceed  parallel  to  its  original  position,  witboot  any  tea^ 
dcncy  to  drawings  the  edge  across  the  direction  of  the  cat ;  no  saving  of  force  is  obtained.  Thii 
process  mast  be  familiar  to  every  one  who  ases  a  knife  fen*  any  parposc  whatever.  In  sliciBg  ft 
loaf,  the  operator  is  at  once  sensible  that,  by  moving  the  knife  gently  backward  or  forward,  he  i« 
reqaired  to  exert  less  force,  while  he  at  the  same  time  makes  a  smoother  cat,  than  he  would  do 
by  forcini?  the  knife  throagh  the  k>af.  widi  its  edge  either  at  right  angles  or  obltqaely  to  the  direo- 
tion  in  wlbich  the  knife  proceeds.  The  cooltcr  of  the  plow  acts  in  this  last  position ;  its  catting 
edge  stands  obli<^aety  to  the  direction  of  motion,  bat  has  no  means  of  drawing  or  tliding,  to  croas 
the  forward  motion ;.  it  therefore  cots  by  sheer  force  of  pressare.*  Where  elastic  sabstances  oo- 
car,  an  instrament  catting  in  this  manner  has  some  advantages.  In  the  case  of  fibrous  roota,  for 
example,  crossing  the  path  of  the  ooalter — the  latter,  by  passing  under  them,  sets  dieir  elasticity 
in  action,  by  which  they  allow  the  edge  to  slide  under  them  to  a  small  extent,  and  thus  prodoces 
the  sawing  effect  lu  tlie  non-elsBlic  earths,  of  which  soils  arc  chiefly  composed,  nothing  of  this 
kind,  it  is  apprehended,  can  occur ;  hence  the  angle  of  the  coulter,  as  it  aflects  the  force  requisito 
to  move  the  plow,  is  of  little  importance. 

(567.)  I  have  said  that  the  projection  of  the  coulter  in  front  of  the  share  increases  the  resistance, 
and  I  am  borne  out  in  this  assertion  from  the  result  of  experiments  not  a  little  inexplicable.  On 
a  subject  which  has  of  late  attracted  considerable  attention.  I  wai>  desirous  of  obtaining  informa* 
tion,  from  experiments  alone,  on  the  actual  implement :  and.  to  attain  this  the  more  fully,  I  detcr> 
mined  on  analyzing  the  resistance  as  far  as  poHsible.  With  this  view,  a  plow  was  prepared  whose 
coulter  descended  7  inches  below  the  lino  of  the  sole,  and  fitted  to  stand  at  any  required  angle^ — 
This  plow,  with  its  soie  upon  the  trtrfacr  of  iiro-yfarn*  old  lea,  and  the  eovller  alone  in  the  soil, 
tlie  bridle  having  been  adjusted  to  make  it  swim  without  auv  undue  tendency ;  the  force  required 
to  draw  this  experimental  Instrument,  as  indicated  by  the  d>  namonieter.  was  26  imperial  stones^ 
or  3|  cwt.,  and  no  sensible  difference  was  observed  in  a  range  of  angles  varying  from  45^  to  70°. 
This  coulter  having  been  removed,  the  plow  was  drawn  along  tlie  surface  of  the  field,  when  the 
dynamometer  indicated  8  stones,  the  usual  draught  of  a  plow  on  the  surface.  Another  well- 
trimmed  plow  was  at  work  in  the  same  ridge,  taking  a  furrow  10  by  7  incliea  and  its  draught  was 
also  26  stones.  On  removing  the  coulter  from  this  plow,  and  making  it  take  a  furrow  of  the  sane 
dimensions,  the  draught  was  still  the  same — ^namelv,  26  stones ;  the  farrow  thus  taken  produced, 
of  course,  a  slice  of  very  rough  plowmanship,  and  though  it  exhibited,  by  a  negative,  the  essential 
use  of  the  coulter — the  clean  cutting  of  the  slice  from  the  solid  ground — the  whole  question  of  the 
operation  and  working  eflects  of  the  coulter  are  thus  placed  in  a  very  anomalous  position.    The 

anestion  naturally  arises,  what  becomes  of  the  force  required  to  draw  the  coulter  alone  through 
le  ground,  when,  as  it  appears,  the  same  amount  of  force  is  capable  of  drawing  the  entire  plow, 
with  or  without  a  coulter  7    A  definite  and  satisfactory  answer,  it  is  feared,  cannot  at  present  be 
given  to  the  question,  and,  until  experiments  have  been  repeated  and  varied  in  their  mode  of  ap 
plication,  any  explanation  that  can  be  given  is  mere  conjecture. 

(568.)  Since  we  have  seen  that  the  name  force  is  required  to  draw  ike  plow  without  a  coulter 
as  with  it,  and  as  it  has  been  observed  that  the  work  performed  without  the  coulter  is  very  rough, 
by  reason  of  the  slice  being  in  a  great  measure  torn  from  the  solid  ground,  the  breatt  of  the  plow 
being  bat  indifferently  adapted  for  cutting  ofi'  the  slice — it  is  more  tlian  probable  that  the  tearing 
asunder  of  tlie  slice  from  tne  solid  ground  requires  a  certain  amount  of  force  above  what  would 
be  required  were  die  slice  previously  severed  by  die  vertical  incision  of  the  coulter.  And  though 
we  find  that  the  force  requisite  to  make  this  incision,  when  taken  alone,  is  equal  to  the  wh^e 
draught,  yet  there  appears  no  improbability  in  the  supposition  that  the  minus  quanUty  in  the 
one  may  just  equal  the  plus  in  the  other.  Be  this  as  it  may,  the  discovery  of  the  anomaly  pre> 
sents  at  least  a  carious  point  for  investigation,  and  one  that  may  very  probably,  through  a  train 
of  careful  experiments,  point  out  the  medium  through  which  a  minimum  of  draught  is  to  he  ob- 
tained. 

(569.)  Regarding  the  eflect  of  change  on  the  angle  of  the  edge  of  the  coulter,  though  it  does  not 
directly  afient  the  draught  of  the  plow,  it  is  capable  of  producing  practical  efiects  that  are  of  ini>- 
portance.  In  plowing  stubble  land,  or  land  that  is  veiy  foul  with  weeds,  the  coulter  should  be 
trimmed  to  a  long  rake — that  is,  set  at  a  low  angle,  say  from  45^  to  55° ;  this  will  give  it  a  ten- 
dency to  free  itself  of  the  roots  and  weeds  that  will  collect  upon  it.  by  their  sliding  upward  on 
the  edge  of  the  coulter;  and,  in  general,  will  be  ultimately  thrown  ofi^  without  exerdon  on  the 
part  of  the  plowman.  The  accumulation  of  masses  of  such  refuse  on  the  coulter  gready  increases 
the  labor  of  die  horses.  The  amount  of  this  increased  labor  I  have  frequendy  ascertained  by  the 
dynamometer,  and  have  found  it  to  increase  the  draught  of  the  plows  from  26  stones,  their  oidi- 
nary  draught  when  clear,  up  to  36  stones ;  and,  immediately  on  the  removal  of  the  obstrucdon,  the 
draught  has  fallen  to  an  average  force  of  26  stones.  It  is  unnecessary  to  add  that  the  prevention 
of  such  waste  of  mascular  exertion  ought  to  be  the  care  of  die  farmer,  as  far  as  the  construction 
of  his  machines  will  admit  of. 

(570.)  To  apply  a  plow,  with  its  coulter  set  in  the  portion  above  described,  to  lea-land  with  a 
rough  surface,  would  produce  a  kind  of  plowmanship  not  approved  of;  every  furrow  would  be 
brisding  with  the  withered  stems  of  the  unconsumed  grasses ;  for,  to  plow  such  land  with  a  coul- 
ter set  in  this  way,  would  cause  its  partially  matted  surface  to  present  a  ragged  edge,  from  the 
coulter  acting  upon  the  elasdc  fibres  and  roots  of  the  grasses,  pressing  them  upward  before  tbey 
could  be  cut  through.  The  ragged  edge  of  the  slice  thus  produced  gives,  when  turned  over,  that 
untidy  appearance  which  is  ofuin  observable  in  lea  plowing.  To  obviate  this,  the  coulter  should 
be  set  at  a  higher  angle,  by  which  it  will  cut  the  mat,  without  tearing  it  up  with  a  bearded  edge. 
Crack  plowmen,  when  they  are  about  to  exhibit  a  specimen  of  fine  plowing,  are  so  guarded 


*  An  ingenious  application  of  the  drawing  action  here  illustrated  Is  te  ht  found  in  the 
ten  of  Mr.  Parkss's  steamiilow  tor  Rowing  moss^and. 
(519) 
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i((^fiiBt  this  defect  that  they  sometimes  get  tbenr  coulter  kneed  forward  under  the  beam  so  far  a* 
to  bring  the  edge  nearly  perpendicalar.  The  same  cause  induces  the  makers  of  the  Lanarkshird 
plow  to  set  the  coulter  with  its  land-side  face,  not  coincident  with  the  land-side  plane  horizontally, 
but  at  an  angle  with  it  of  4^,  thus  placing  the  right  liand  face  of  the  coulter  nearljr  parallel  to  the 
land-side  plane,  and  thereby  removing  the  tendency  of  the  ordioarv  oblique  position  of  the  right 
hand  face  to  produce  a  rough-bearded  edge  on  the  rising  slice.  The  dynamical  effect  of  such  a 
position  will  be  afterward  treated  of 

(371.)  The  share. — The  structure  and  position  of  the  different  shares  baying  been  already  point- 
ed out  (319,)  (540.)  (560,).  and  also  their  relatio.is  to  the  coulter,  there  remains  to  make  some  gen- 
eral remarks  on  the  action  of  the  share,  and  on  the  effects  resulting  from  the  varieties  of  that  mem- 
ber of  the  plow. 

(572.)  We  have  seen  that  the  coulter  performs  but  a  comparatively  small  portion  of  the  opera- 
tion required  in  the  turning  a  furrow  slice.  The  share,  however,  takes  a  more  important  and  much 
more  extensive  part  in  the  process ;  on  the  functions  of  tlie  share,  in  sliort,  depends  much  of  the 
character  of  the  plow.  Its  duty  is  very  much  akin  to  that  of  a  spade,  if  puslicd  horizontally  into 
tlie  soil  willi  a  view  to  lift  a  sod  of  earth ;  but,  as  its  action  is  continuous,  iis  form  most  be  modified 
to  suit  a  continuous  action ;  hence,  instead  of  the  broad  cutting  edge  of  the  spade,  which,  in  the 
generality  of  soils,  would  be  liable  to  be  thrown  out  of  its  course  by  obstacles  such  as  stones,  the 
aharc  may  be  conceived  as  a  spade  wherein  one  of  its  angles  has  been  cut  off  obliquely,  leaving 
only  a  narrow  point  remaining,  adapted  to  make  tbc  first  impression  on  the  slice.  A  narrow  point 
being  liable  to  meet  obstruction  only  in  the  ratio  of  its  breadth  to  the  breadth  of  the  entire  sliare, 
the  chances  of  its  encountering  stones  are  extrciucly  few ;  and  thoagh  tlie  oblique  ed^e,  now 
called  the  feather,  has  a  like  number  of  chances  to  come  in  contact  with  stones,  yet,  from  its  form, 
taking  them  always  obliquely,  and  the  direct  resistance  which  the  body  of  tlie  plow  meets  with 
on  the  land-side  preventing  an^  swerving  to  tlie  lcf>,  such  stones  as  come  in  contact  with  the  slop- 
ing edge  of  the  feallier  are  easily  pushed  a.side  toward  the  open  furrow  on  the  ris^ht.  The  share 
thus  acts  bv  the  insertion  of  its  point  under  the  slice  hitondod  to  be  raised,  and  this  is  followed  up 
by  the  feather,  which  continues  the  operation  begun  by  tlie  point,  by  separating  tlie  slice  horizon 
tally  from  the  sabsoil  or  the  sole  of  the  furrow ;  and,  simultaneous  with  tliis,  the  coulter  separatea 
the  slice  vertically  from  the  still  solid  ground.  Probably  ilio  most  natural  impression  tliat  would 
occur,  at  the  first  thought  of  this  operation,  will  be  that  the  feather  of  the  share  should  be  of  a 
breadth  capable  of  producing  the  immediate  and  entire  separation  of  tlie  slice  from  the  sole  ;  but 
experience  teaches  as  that  such  would  not  fulfill  all  the  requisite  conditions  of  good  plowing.^ 
The  slice  must  not  only  be  separated  *,  it  must  be  gradually  turned  upon  its  edge,  and  ultimately 
still  farther  turned  over  until  tliat  which  was  the  upper  surface  becomes  the  Tower,  1  ving  at  an 
angle  of  aboat  45  ^.  It  is  found  that,  if  the  »lice  icn-e  cut  entir>  iy  o£' from  the  $ole,  the  ulow  would 
frequently /at/  in  turning  it  over  to  the  position  just  referred  to  ;  it  might,  in  place  of  this,  be  only 
moved  a  space  to  the  right  and  fall  bark,  or.  at  most,  it  would  be  liable  to  remain  standing  upon 
its  edge ;  in  eitlicr  case  the  work  woald  be  very  imperfci't,  and  it  has  therefore  been  found  neces- 
sary to  leave  a  portion,  usually  from  |  to  i,  of  the  slice  uncut  by  the  feather  of  the  share.  This 
portion  of  the  slice  is  left  to  be  torn  asunder  from  the  sole  as  it  rises  upon  the  mould-board,  by 
which  means  the  slice  retains  longer  its  hold  of  the  subsoil — tarniagby  that  hold,  as  upon  a  hinge, 
till  brought  to  the  vertical  poRition.  afler  which  it  is  easily  brought  into  its  liltimate  place.  The 
breadth  of  the  share  is  thus,  of  necessity,  limited  to  J  tlie  breadth  of  the  slice  at  a  maximum,  though 
its  minimum,  as  will  appear,  may  not  exceed  \. 

(573.)  Tlie  disposition  of  the  feather  comes  next  under  notice.  The  featlier  having  to  perform 
the  operation  of  cutting  that  part  of  the  slice  below  that  lies  between  tlie  point  of  the  share  and 
the  extremity  of  the  feather,  it  is  formed  with  a  thin  edge  suited  to  cutting  the  soil;  but  the  poni- 
tion  of  thai  eiUtingcdge  forms  a  principal  feature  in  distinguishing  the  varieties  of  the  plow,  as 
before  described.  This  distiuguiahing  character  is  of  two  kinds :  Ist,  that  which  has  the  cutting 
^^e  lying  parallel,  or  nearly  so.  to  the  plane  of  the  sole,  as  in  the  East-Lothian  (jlow  ;  and,  2d, 
that  which  has  this  cutting  edge  elevated  as  it  retires  from  the  point  of  the  share,  rising  at  an  an^Ie 
with  the  base-line,  which  is  found  to  vary  from  4^  to  8^  as  in  the  Lanarkriiire  and  the  Mid-Lotlnan 
plows;  and  all  the  sub-varieties  of  these  plows  have  their  ahares  coming  under  one  or  other  of 
these  two  divisions. 

(574.)  The  share,  in  either  of  the  forms  above  described,  passes  under  the  furrow  slice,  making 
a  partial  separation  of  it  from  the  sole  of  the  furrow,  rising  as  the  share  progresses ;  the  rise,  how- 
ever, being  confined  entirely  to  the  land-side  edzc  of  tlie  slice — the  furrow  edge,  as  has  been 
shown,  remaining  still  in  connection  with  the  solid  ground ;  and  the  shield  and  back  of  the  share 
being  a  continuation  of  the  mould-board,  the  latter,  in  its  progress  forward,  receives  the  slice  from 
the  share  and  passes  it  onward,  or,  more  properlv  speaking,  the  plow  passes  under  it 

(575 )  One  important  consideration  remains  to  be  noticed  regarding  the  practical  effects  of  the 
two  forms  of  feaoher.  In  the  first,  which  has  the  cutting  edge  nearly  parallel  with  the  plane  of 
the  sole,  the  furrow-slice  being  cut  below  at  one  level  over  the  whole  breadth  of  the  share  and 
feather,  the  slice,  when  exposed  in  section,  will  be  perfectly  rectangular  or  very  slightly  rhom- 
boidaL  and  the  sole  of  the  furrow  will  be  perfectly  level  across.  Such  a  share,  then,  will  lift  a 
slice  of  any  given  breadth  and  depth,  whicn  shall  contain  a  maximum  quantity  of  soil,  and  this 
problem  can  only  be  performed  by  a  share  so  constructed. 

(576.)  In  the  secona  cfue,  where  the  feather  rises  above  the  plane  of  the  sole  at  the  angles  al- 
ready named,  the  feathei:  is  found  sometimes  to  attain  a  bight  or  1  inch  and  \i  inches  above  that 
plane.  In  all  such  cases,  the  feather  is  also  narrow ;  and,  supposing  that  the  part  of  the  slice  left 
vncnt  by  it  may  be  torn  asunder,  in  a  continuation  of  the  cut  so  made,  the  slice  will  have  a  depth 
at  iu  furrow  edge  less  by  about  I)  inches  or  more  than  at  its  land-side  edge,  as  cut  by  the  point 
of  the  share.  A  transverse  section  of  this  slice,  therefore,  fig.  103,  would  exhibit  not  a  rectangular 
parallelogtam  as  before,  but  a  trapezoid,  whose  sides  a  b  and  e  d  might  be  each  9  inches^  and  its 
aides  b  tf  and  a  e  6  inches  and  41  inches  respectively.    A  slice  of  this  form  would,  therefore,  b« 
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deficient  in  the  qoantitv  of  soil  lifted,  b^  a  qaantity  contained  in  the  triangle  dettor  about  1-7  put 
of  the  entire  slice ;  and  this  deficiency  is  left  by  the  share  in  the  bottom  of  the  farrow  as  part  of 
ibe  solid  sabsoiL  The  absolute  (jaantity  of  soil  thas  left  anlifted  by  shares  of  this  constmction  will 
be  Ibond  to  rary  with  the  elevation  that  is  given  to  the  feather ;  bat,  wherever  this  form  of  ahare 
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is  adopted,  resalts  similar  to  that  here  described  will  invariably  follow,  though  they  may  differ  hi 
de^'rce;  but  the  qnautity  Icfi  in  the  bottom  of  the  furrow  will  Hcldom  fall  short  of  10  per  cent  of 
the  whole  slice.  An  indirect  mode  of  removing  this  dcleci  id  reported  lo  in  practice,  which  will 
be  noticed  under  the  head  of  mould  board. 

(577.)  The  mie  which  I  would  rcrommcnd  to  bo  followed  in  onltT  to  secure  the  maximam  of 
oseful  effect  in  the  share,  ai*  founded  on  praotirc  and  obHervalioii,  iin  well  as  combining  the  Uieory 
of  the  share  and  mould-board,  is,  that  the  Uuigtli  from  the  tail  of  the  tt.'atlier  to  lite  point  of  the  share 
should  be  from  10  to  1 1  inchcM :  that  the  higlit  of  the  shield— the  surFacc  of  tht:  share— on  the  land- 
side,  opposite  to  the  tail  ofiho  feather,  be  V|  inches  above  the  line  of  the  Rilo-shoc;  that  the  point 
of  the  share  be  |  inch  below  the  line  of  the  sok-ishoe,  and  not  exceeding  \  turh  to  landward  of  the 
land-side  plane,  this  lant  point  being  more  nropcrly  determinable  from  the  coulter;  and,  lastly, 
that  no  part  of  the  edge  of  the  feather  sliould  be  mure  than  %  inch  above  the  plane  of  the  sole-shoe, 
that  plane  being  always  understood  to  be  at  right  angles  to  tlio  hmd  Ride  plane. 

(578.)  The  mould  board  and  it*  //c/ ion.— Since  the  time  that  Sumll  achieved  his  great  improve- 
ment in  the  formation  of  the  mould-board,  thni  member  has  boon  generally  held  as  the  leading 
point  in  the  plow.  This,  io  one  sense,  is  no  dunbt  true  ;  fur  M  there  is  a  impark  nf  bciencc  reqnired 
m  the  construction  of  the  plow,  it  is  certainly  the  uiou1d-l>oard  that  niOHt  i-cquires  it.  Yet,  for  all 
this.  I  have  seen  a  plow  making  work  little,  apparently,  inferior  to  the  first  rate  mould-board 
plows,  that  had  nothing  to  enable  it  to  turn  over  the  slice  but  a  fitrai^ht  bar  of  wood.*  In  this  case, 
however,  the  work  was  but  apparently  well  done,  there  being  ntithing  to  consolidate  the  slices 
upon  each  other  as  they  fell  over  by  tlieir  own  weight.  The  real  state  of  the  case  seema  to  be 
thifl,  that  the  share  impresses  the  furrow-blicc  with  its  form  and  character,  and  the  duty  of  the 
mould-board  is  to  transmit  and  deposit  that  slice  in  the  lx*st  possible  manner,  and  with  the  lea.«t 
possible  injury  to  the  character  previously  stamped  u{)on  it  by  the  shore.  If  this  view  is  correct 
— and  there  appears  no  reason  why  it  should  be  questioned — the  mould-board  is  only  a  mediam 
through  which  the  slice  is  conveyed  from  the  share  to  its  destined  position.  To  do  this,  however, 
in  the  most  perfect  manner,  the  mould-board  has  to  perform  several  hii^hly  important  functioni^^ 
tflt.  The  transmission  of  the  slice  ;  Sd,  Depositing  it  in  the  proper  position ;  and,  3d,  Performing 
both  these  operations  with  the  least  possible  resistance. 

(579.)  The  raining  and  traimmiUing  the  slice  have  frequently  been  described  as  if  consisting 
of  three  or  more  distinct  movements.  VViih  all  deference  to  former  writers,  I  conceive  it  may  bo 
viewed  as  having  only  two  movenipnts,  namely,  cutting  the  slice  by  the  share  and  coulter,  and 
transmitting  it  to  its  appointed  position  through  the  medium  of  the  mould-board.  The  first  has 
been  already  discussed  :  I  now  proceed  to  the  second. 

(580.)  The  object  of  evcr>'  mould- board  is  to  transmit  the  slice  in  the  best  manner,  and  with  the 
least  possible  expenditure  offeree  ;  but,  as  might  have  been  expected,  we  find  considerable  differ- 
ence of  opinion  on  both  these  points,  arising  from  the  variations  in  the  form  of  the  mould-board. 
In  a  general  way,  tlie  Irannmission  of  the  uict  may  be  explained  in  the  following  manner: 

(581.)  In  fig.  104,  a  a  represents  a  vertical  section  of  part  of  an  nnbrokcn  ridge  of  land,  and  the 
parallelogram  abed  also  a  transverse  section  of  an  indefinitely  short  portion  of  a  slice  which  is 

Eroposed  to  be  raised :  the  breadth  a  b  being  10  inches,  and  depth  a  d  1  inches ;  the  line  d  c  will 
Q  tne  bottom  of  the  slice,  or  the  line  on  which  it  is  separated  from  the  sole  by  the  action  of  the 
■hare.  The  points  of  the  share  and  coulter  enter  at  d ;  and.  in  progressing  forward,  the  slice  wiU 
be  gradoally  raised  at  /2,  the  point  c  remaining  at  rest,  while  the  parallelogram  ^revolves  noon  it  a* 
a  center.  When  the  share  has  penetrated  to  \!tie  extent  of  the  feather,  the  point  d  of  the  slice  will 
have  been  raised  S|  to  3  inches.  By  the  continaed  progress  of  the  plow,  the  parallelogram  repre- 
aenting  the  slice  win  be  foand  in  the  position  c e  tf,  and  again  ntegh  t.  At  the  fourth  stsge,  wnen 
the  zero-pomt  of  the  moald-board  has  reached  the  supposed  line  of  section,  the  slice  wilfhave  at- 
tained the  vertical  position  cklm.  Daring  these  stages  of  this  uniform  process,  the  slice  has  been 
taruing  on  the  point  c  as  on  a  pivot,  which  has  retained  its  original  position,  while  the  point  i2,  in 
its  successive  transitions,  has  described  the  qandrant  degk.  By  tne  continued  progress  of  the 
plow,  the  revolatbn  of  Uie  slice  will  be  oontlnaed,  bat  it  wiU  be  observed  that,  at  this  stagey  it 

*  A  vnrirty  of  the  Kent  tom-wreat  plow  wUch  I  have  seen  in  the  possession  of  Mr.  Hsmllton,  of  Cardvli^ 
k  an  axampw  of  this. 

(514) 


iba  monld'bwrd  bn  iMchnd  ibe  Kds  of  nclbn.  Iha  alice  wHI  Kktc  atti 
jr,  lying  itui  uigle  of  43''.  ud  reftiDKOn  Ihe  preTktail;  lamed  op  al 

.._.  itm. _*  . -^  ^^  11^  j(jj^  thFrefore.  ippKiviinites 


Tided  tbe  pans  of  Ifae  plow  denlne 
fonBhr.  howeier,  ia  mil  direcdy  aa  the 
■  dil&rent  ronciian  ulie  aflarward  e 


ciilineal  proifreaa  of  llio  pi 


FofncbabonBtioia^. 


onlf  10  ID  indeSdiiel^  dwn  alice,  it  in  only  ueceaawy  lo  omcciive  a  < 
gaam  to  form  ui  eaare  farraw-alico.  exUniting  lo  Die  whole  ]eB^th  of  ika  fli  . 
CUM  rorTDw-alioe.  being  pDaeaaedof  wilBGieni  tenacii;  la  admit  of  the  reqaiaiia  and  tanponry 
•-4iM  whicb  it  BDdeivaa^  wbile  Ibe  plow  ia  paaaing  andor  and  inraiiiK  il  o(er,  la  uaiu  oo^< 
i  inio  iMorigiaat  length,  when  laid  in  in  oltiioate  poaitiDii.  The  farmw-aliae,  Iherafani 
thia  proeaafc  may  not  ioaplly  be  compared  to  the  motiofi  of  a  vni>e  in  (be  ocean,  keeyinf 
w  thai  tbe  wan  of  tbe  alioe  la  eanied  lo 


»ed  palapeclive  Tkeir.  Hg.  IDS,  T 


iwytadadhig  farow ;  edtbealioefa  theaelof  tarnlngorer,  bnlAroiniiMoblba  ptow  hanifeww- 
iimni  ml .  e/ ibeedgaof  ihe  lud  ftom  wUch  ihe  alice  e  d  ia  being  cnt;  r  i.  the  aole  of  the  fip; 
row^  Bd  i  1. 1  la,  alioea  pravioaaly  kid  np.  A  conaldermtion  of  this  Bgnre  wiU  aln  Aow  thaMAm" 
•KMndoD  of  Aa  alioa  take*  plaoe  ^ong  ^  land^de  edge  e  J  only,  from  e  to  where  Ihe  baakwar^i 
■exore  ia  gins  to  h  when  rlalng  on  (be  noold-board,  utd  where  (I  ia  again  compraaaed  hilo  la* 
»M—i  bagth,  b*  Ike  bask  puta  of  dM  noald4Mard,  ia  being  laid  down. 

JHJ.)  Ctf  Itu  /nmna-i/tca.— To  aecompliab  eBoieot  plowing,  tbe  hrrow-ilice  abooU  rti  jui- 
haof  aooh  dimeiwaiia  and  laid  in  each  paai(ion  Ibattite  two  exponed  £ue>  In  a  aaiia  irfeUaapi- 
ritaSbeof  eqadbcaadtbi  any  depanore  EnHn  Ihinrole  ia  a  »«1tb  fault,  wbelber  the  o)t|a((  W 

a  aead-fhTRiw  or  intaaded  lor  BBnlkmliDs  by  eiqKwara  to  Ifae  atmorol"-""      ** '  -■'—  »'» 

■p  BSneiUily  to  tbia  rale  will  not  only  preaenl  tbe  maalmom  of  aorlu 

iter  will  alaa  oonialn  ibe  maximom  of  cnbical  ooQlenU.  both  of  which  1     ,    .. ,   .. 

'  ■>"»  by  Kg.  lOO.     LeiairepTeaenl(bebreadibDf  alO-iocb  fuirow-riice.  anddeaeribrAB 


lamay  beilla» 


276 


THE  BOOK  OF  THE  FARM ^WINTER. 


PROPORTIONAL  AKEkS  OP  THE  PURROW 
SLICK  IN  DIPPSRENT  POSITIONS. 


§fle  in  a  semi-circle  is  b  right  angle.*  every  triangle  formed  upon  the  diameter,  as  a  base,  will  b« 
right  angled,  and  the  only  iflOHceles  triaof^le  that  can  be  formed  within  it  will  be  that  which  bat 
ibc  greatest  altitude.  Toe  triangle  acb  possesses  thene  properties,  for  prodnce  cb  to  d,  making 
£  d  eqaal  to  a  b—the  breadth  of  the  slice,  wlrich  most 
always  be  equal  to  the  distance  between  the  apices  of 
two  oontigaoas  furrows.  Complete  the  parallelogram 
aede^  which  will  represent  the  transverse  section  of  a 
rectangular  slice,  whose  breadth  is  10  inches,  and  whose 
two  exposed  faces  a  c  and  c  b  lie  at  angles  of  45^,  and 
their  breadth,  as  well  as  the  area  of  the  triangle  abc^ 
will  be  a  maximum.  In  order  to  prove  this,  let  a  section 
of  another  slice  be  formed,  whoae  exposed  side  <7 /'shall 
be  mater  than  the  corresponding  side  a  c  of  the  former, 
and  let  this  be  taken  at  8  mches.  From  f,  through  the 
point  ft,  draw  /^,  then  will  afh  be  a  riirht  angle  as  be- 
u>Te;f^  being  also  made  equal  to  10  inches,  complete 
the  parallelogram  af^h,  which  will  represent  the  trans- 
Terse  section  of  a  rectangular  slice  10  inclic.i  by  8  indies, 
occnpying  the  same  horixontul  breadth  as  before,  and 
whose  exposed  faces  will  be  afamifb.  Draw  ilie  line 
«c  it  parallel  to  a  ft,  and  pansing  through  the  apex  c  of 
Cbe  triangle  acb;  and  the  line  «'^  aim  parallel  to  a  ft, 
passing  through  the  apex  /of  the  triangle  a/b.  Here 
the  triangles  acb  and  ajb  stand  on  equal  bases  a ft; 
bat  the  lirst  lies  between  the  parallels  a  h  and  ick.  and 
the  second  between  those  of  a  ^  and  t'  W ;  the  altitude 
//',  tlierefore,  of  the  triangle  afb,  is  lens  than  the  alti- 
fade  c c' of  the  triangle  acb.    And  triangles  on  equal 

bases  being  proportional  to  their  allitudes.  it  follows  that  the  triangle  afb  is  ftxs  than  the  triangle 
ueb,  both  in  area  and  periphery.  Suppose,  again,  a  slice  who.se  side  a  I  \nless  than  the  corre- 
sponding side  a  e,  and  let  it  be  6  inches ;  from  /,  throngh  the  point  ft.  as  U^fore,  draw  /  m.  and  con- 
■tract  the  paraIlclos;ram  almn,  we  shall  have  a  transver5ie  section  of  a  third  slice  of  10  by  6  inches^ 
whose  exposed  faces  a  I.  lb.  occupy  the  same  horizonial  breadUi  as  liefore.  Here  the  triangle 
«Z  ft  lies  bntweeu  the  parallels  a  ft  and  ^Ic^,  cnnscqncntly  equal  to  afb  and  less  than  acb, 

(584.)  This  simple  geometrical  demonstration,  as  applicable  to  the  slice,  may  be  corroborated 

aft 
by  (he  nsaal  formula  of  the  triangle.    Thus,  the  altitude  of  the  triangle  acb  i8=:-r-=5  inches=c<  e, 

and  the  side  a  cor  c  ft  i8=\/«  f'"+  cc^^  ;  or  ac^  and  c  c'  being  each  equal  to  5  inches,  a  c  or  c  ft 

will  =\/  524-52=7  071  inches,  which  is  the  depth  doe  to  a  slice  of  10  inches  in  breadth^  and  the 
anm  of  dic^  two  exposed  faces  will  be  7071  X2=14-142  inches. 

(585.)  In  the  triangle  afb,  aft=10  inches  and  afz=8  inches,  then  aft2 — af2=fb2  and  the 

^f  ft2=6  inches.  The  three  t-ides,  therefore,  of  this  triangle  are  10,  8  and  6  inches,  and  the  alti- 
tude/*'/ is  easily  found  by  the  principles  of  similar  triangles.  Thus,  in  the  similar  triangles  off, 
fbf\  abi  afx'.f  b  :ff.  The  perpendicular  ff  is  ihereforc=4-B  inehes  ;  hence  the  exposed 
auHaces  are  as  14141 :  14.  and  the  altitnues  as  5  :  4*8.  Since  it  tunir:  out  that  a  Iw  equal  to  /ft. 
and  a  ft  common  to  both,  it  follows  that  /  ft  is  equal  to  af,  and  the  periphery  and  altitude  also 
equal,  and  las  in  all  respects  tlian  the  triangle  acb.  And  so  of  any  other  position  or  dimen- 
aions. 

(586.)  The  slice  winch  presents  a  rectangular  section  is  not  the  only  form  which  is  practiced  in 
modern  plowing.  Of  late  years,  and  since  the  introduction  of  the  improvements  by  Wilkieon 
tlie  plow,  a  system  of  niowiuur  has  been  revivedf  in  which  the  great  object  seems  to  be  that  of 
raising  a  slice  that  shall  present  a  hiah  shoulder,  as  it  lia«»  been  called,  or  which  I  have  ventured 
to  denominate  the  created  fnrrotr,  formerly  alluded  to.  The  general  irapressions  that  prevail  as 
to  the  advantages  of  ihis  mode  of  plowing  arc.  that  the  crested  furrow  afibnls  a  footer  unrface 
to  the  action  of  the  atmospliore,  ami  a  greater  quantity  of  cover  to  the  t-'ecd  in  the  case  of  a  seed 
furrow  in  lea.  As  there  appears  to  mc  some  degree  of  fallacy  in  the  reasonings  on  this  point 
among  practical  men.  and  as  it  does  not  appear  to  have  been  hitherto  sufficientjy  investigated,  I 
■ball  venture  a  few  remarks  in  the  hope  of  leading  others  to  a  more  full  consideration  of  the  pointa 
involved  in  the  subject. 

(587.)  The  crested  glicCt  instead  of  the  rectangular  section  of  the  one  already  described,  pre- 
•enta  a  rhomboidal  but  more  frequently  a  trapezoidal  section  :  indeed  the  latter  may  be  hela  aa 
inseparable  from  the  practice ;  but  in  comparing  them  I  shall  first  take  the  exposed  sar&oe.  In 
fig.  107,  then,  let  a  ft  c  <2  represent  a  transverse  section  of  a  rectangular  slice  of  10  by  7  inches^  a  e 
the  base  of  the  triangle,  whose  sides  ab,be  represent  the  two  exposed  surfaces  of  the  slice  vthen. 
aet  up  with  the  sides  at  angles  of  45°  to  the  horizen,  its  angle  at  ft  being  90° — ita  altitude  ft/ will 

5  inches.    Again,  let  ^  A  be  the  bate  of  the  triangle  whose  ddea  ^  ft,  ft  Jk,  rep- 

leeent  the  exposed  surfaces  of  a  crested  slice — ^whose  base  ^  ft,  equal  to  g  d,  may  be  taken  at  9 
Inches,  that  being  the  breadth  at  which  such  plows  take  their  furrow.  Supposing,  also,  that  the 
cresting  is  such  as  to  give  an  altitude  /  ft  of  5  inches,  as  in  that  of  the  rectanpilar  slice,  we  shall 
haYe  the  sides  gb,bk,  from  the  nsnal  formula,  gf2-\'f^'^^=g ^^i  u^^  gf^^^S  4|  inches/ft-=S 


be  as  before  "2"= 


•£uclUL3l,iiL  * 

t  BUth's  "  Engliib  Improver  Inmroved,"  p.  8G6;  edit.  1652. 
(516) 


THE  PLOW. 

laciw^tbeD  ihe-\/Ti* +i' =611  inchct—f  i  at  b  k,  beiag  nUher 

AathoriLiei  Ibr  cnvtLag  plowt  give  ta  ihc  dcplb  of  ft  iJice ;  the  dim 

Ami  SJ  lu  9  iocba  bnwl.  anil  from  B  In   Si  incttei 

in  depth.      It  will    thervbre  (Jwayi  fall    *bait   Id 

perpend  icBlar  higbl  of  the  reet«ngn1ar  allco  of  10  by 

T  JDCbea.    Bnt  alTowina  the  high!  lo  b«  the  Hme,  wa 

faaTo  iwa  driinglu,  afe  and  ;«*  of  eqaal  highl  but 

of  nneqiiaJ  biu«;   Iheir  ireM  will  Iberclbra  ba  nna- 

qoal  and  proponianal  lo  ibeir  bMca. 

(see.)  In  bringing  ihoae  two  iyilemB.  bowe«r,  into 
pr«ctjce  o*or  any  eileol  of  auriaee.  BOppote  a  ridgo 
of  ■  field,  Ilie  Hurnier  of  fnmiw*  of  each  reqnired  tO 
toiB  over  aach  ridge,  will  be  exactly  in  proporlkui  ID 
die  length  of  tbe  bue  of  the  Iriiogle,  or  aa  S  lo  10. 
Hence,  tboagh  the  individiial  created  liicea  or  trianglea 
hais  an  area  /«•  than  thai  of  the  recungolKr  ■11'—  '— 
'-■    —       slibesggreS' 


s  dian  (he  beat  practied 


raofaU 
.  lurface.  wber- 
xccedi  ihiiortbe 


Tbe  im&ginary  advuilage.  iberef 

rLler  cover  lo  the  aeed  witli  a  croeted  farroi 
ground,  provided  the  comparitno  i«  Bi»d< 
plow  tl«l  ufcea  1  furrow  of  10  iiichea  wide  by 
deep,  mcb  ulbe  Eaat-Lolhiia  plow. 

(383.)  It  ia  lo  be  admitted  thni.  were  creMing  plowa  that  eut  tbeir  aliee*  9  incho*  wide,  to  taka 

to  the  laal  Sgnre,  Eg.  107,  (nd  aappoK  g  b^l  tnclici.  g  f  being,  a*  bo- 
_  f .      !.,-.__.,  _:ii  I  _  ,ymi  lo  5  36  jncliea,  while,  by  iKo  aamo 

of  bight  of  -91  in^.  »nd  J  of  Ibia,  or  46  incij.  of  greater  cover  of 

of9'by  7iiielKJi.»ndUy  ital  an  angle  that  «onH  ^ive  ecioaf  exposure  lo  both  tide,  of  tlieilioe, 
wbetlier  it  posaes-ia  rcctangutnror  niomboidal  acciion.  tlw  tme  dcptli  being  ti-se  iDChea  nearly, 
foriilice  wboM  brt'adih  ia  9  Incho*;  and  iha  higlii  6  tot  iia  irisngle  would  be.  if  recungntir, 
only  4'S  incbe*.  Compared  with  itself,  Iherelbre,  tbe  plow  that  taken  ■  9-iDch  Cnrrow  reciaagnlai' 
yield*  1  inch  len  rover  lo  the  wed  than  when  it  raiaca  the  creeled  alJce;  bat,  even  with  the  »d- 
vanUf^c  of  the  creK.  it  ia  not  belter  than  the  plow  that  t*ke*  ■  lOiocb  fnrrow  ;  while,  u  will  ap. 
fuu,  the  runner  la.bor*  ander  other  di*«jvantagea  arising  from  that  pecaliarity  of  Uraaure  lor 
which  U  ia  valued. 
(590.)  In  order  to  exhibit  the  difference  ofellbcl  of  the  reciangnlar  and  (ba  trapeioida]  aUeaft 

Flc-loe- 


ilted  i 

nd  laid  € 

in  e 

■eh  othe 

■a  they 

1  of  tilb^,-e.  1  •! 

tngalarali 

ice  of  10  by  : 

4  m.) 

II 


n  of  ihe  body  of  the  plow,  thi 

lieing  Ibe  lerminal  oniline  of  the  mould 

board,  af  a  leclioa  of  tbe  elite  which  ii 

Jut  being  lud  up,  and  g-  *  a  dice  previ 

iHuly  depoailed.     In  the  triangle  t  ^  t  lh( 

baae  ik  it  10  Incbea,  being  alwaya  eona! 

to  the  breadth  of  the  illce,  the  ongli 

B  right  angle,  and  the  side*  i  g.  gk 

e^aal  I»  1-OTl   incheii.  Ibe  perpendicDiar 

higbt  g  I  being  S  inebep,  an  before  donion. 

■mued.     Fig.  103  ii  a  ilmilar  reprcaenta- 

tk>n.of  acrewing.plow,  with  ilaeffeclion 

die  alioe  and  the  aahaoii ;  t  n  d  p  i*  a  aec> 

ikm  of  the  plow,  ir  m  a  acction  of  a  allee 

in  tbe  act  of  being  deposited  on  the  precodlng  alice 

■re  a]  way*  cat  by  this  jpecie*  of  plow  i  and  from  thl „ 

■le  mt  parallcL  nor  do  the  cooierminona  sidea  of  the  adjacent  sllcei  He  panllel  to  eicl 

tbe  tiwuverae  directbn.    The  aide  i  e  lying  at  an  angle  of  w:"  wiih  lholia»e  a  4,  wbih 

b ■>  nake*  iba oppoaite  angle  at  b  only  41^,  the  angle  at  c being  84^.  and  the  triangle  aoc laoa- 
'  oiof  the  triangle  lid*  now  BUpposcd  to  be  8]  incbca—lhe  breadth  recom- 
and  the  (ids  ae6\  inehea,  the  opposite  side  I  k  being  11  or  3  Inehea. 
1  in  d,  gives  a  iJ=4  S3  inches,  and  since  a  c'— o  i'^i-  i*,  e  d  will  be 
lan  given  by  the  former  demotuiration  of  the  created  slice  :  but  I  halo 

obwrved  caM:i  atiiL  mom  exireme,  where,  anil  referring  lo  Ibe  aune  Sgare,  a  A  wa*  only  1\  inehea, 

but  the  angle  at  c  becaine  ao  acute  la  Ht",  yet  with  iheae  dimcn^onse  d  is  allll  nndnr  s  inrh^ai 

bBDCs.  in  all  practical  caKS.  with  a  fgrniw  leal  than  9  incbea  la  breadth,  iha 

dnction  io  Ihe  quantity  of  i 


broader  aidea 


d  far  a  seed-fnrr 
■ae  •>  ft,  when  b' 
nche*,  which  ii 


(Ml.)  Ooe  other  pt 
(517) 


reference  (o  the  h 


ill  ba  a  re-  . 
Cvnu  of  dice.    Wa  h»tt 


THE  BOOK  OE  THB  FARII — ^WINTER. 

MctmnHj  Imnlira  lliU  ihe  bottom  of  tfao  fomw  iholl  be  cvt  shb 
n, fig.  loe  1  whilo  tba  dloa  Omi k  cu  bj  ib«  cnabspW MM 


fhn  tba  \aad-dde  lowud  tl 
erorj  dloo,  uid  tbii  rlM  Dij  run  from  1  to 
1)  ineb  or  mote.  Bcuinuag  to  Ig.  109,  tb* 
aamtad  lioe/ta  eihlbiti  a  trauvaraa  no- 
tloD  of  tbe  nriVce  of  tbe  labwiil.  from  wbieb 
lbs  nU  hu  b«eD  lamed  up  by  the  crating 
plow.    Tbe  triaJiKnltr  «p«««  tfg.  g  k  i  rep. 

■I  Ihe  liAtog  of  eu-h  iLioe.  Then  qnamiiieik 
Whlcb,  u  berore  obaEnod.  may  unoaDl  tn  17 
of  what  (he  sllcs  DQglil  lo  be.  ire  tbni  robbed 
toa  ft.  and  left  adhering  lo  ibe  lobaoil,  ex- 
cept ID  BO  br  aa  Ibey  may  be  rubbed  down 
by  Ihe  ahradiaR  iclion  of  the  lower  edge  of 
tba  moD  Id.  beard,  ii  at /and  A.  ud  Ibe  por- 
tkna  of  nit  an  rubbed  uff  am  Ibrait  inlo  the 
apacel  nader  Ibe  edge  of  the  ■lice*  aa  [hoy  '' 
■re  aaeccmiTety  laid  up.  Thia  lait  proccii 
may  be  readily  obaerred  at  any  li  ^ 

.,.,  _,-...  : -LI—  ._    .jnjjl,    |,_J 

nearly  void.  I  cannot  taka  Dpon  m*  lo  aav  vhetber  or  not  the 
■flcial  ig  Lbe  land  in  a  grealet  degree  tban  if  the  17  bore  left  beloir 
lici: ;  bal  ihii  I  can  ny,  thai  it  la  more  frcqneolly  left  adhering  la 
il  Muffed  under  Ihe  ^e  of  ilwalice.     Under  any  TJew,  Lbe  ^uen 

__  .   _  .  ..  ,  .        „  in  nol  unworthy  thc^niideralion  of  lbe  farmer. 

(39!,)  In  coiuidcrlng  the  qucfiion,  there  are  two  polnia  dewrving  alieniion.  1«.  Tbe  imiim- 
dlaia  offbcu  upon  the  labor  of  men  and  horaca.  Il  may  be  anened  generally,  ihai  all  plows 
adapted  lo  fnnn  a  crcaied  furrow  are  heavier  in  dnggbl  than  thoao  thai  produce  Ifae  rectangular 

ibey  all  have  In  iiv{er.calby  thcconller;  the  narmwfeallier  of  Ihe  share  teiitng  more  miilance  to 
tbe  body  in  railing  and  laming  the  slice ;  and  nol  leaal.  the  nnall  ridfio  left  adhering  lo  ihe  buUon 
of  the  fiirraw.  if  rubbed  down  and  atuflbd  under  Ibe  alice.  ia  performed  by  an  nnnereaaaiy  waile 
of  power,  aceing  ihat  Ihe  mouldboard  is  not  adapted  for  removing  ■ach  adhering  obnmciloni. 
Id.  The  loai  of  lime  ud  labnr  analog  from  the  breadih  of  Ihrrow,  compared  wiih  iboee  plowa 
that  take  «  10-lncb  farrow.  Thna,  In  plowing  an  imperial  acre  with  a  10. inch  fgrrow — leaving 
oat  of  view  lbe  taking  up  of  eluingi,  luraiogs,  &e.— Ihe  distance  walked  over  by  the  man  and 
honea  will  amoUDl  to  BR  milei  nearly  i  with  a  S-inch  fumitT  ihe  dialance  will  be  11  milm;  witkr 
8|.inch  fiinow.lt  will  belli  milei  or  thereby;  aod  wiih  a  7|.incb  fgrrow  13t  milea  nearly. 

[S93.]  ft  may,  Iherelcre.  be  of  importance  for  ibo  agriculIoriM  lo  wciph  these  conarderatioiA 
md  endeavor  lo  aanertaiu  wheibcr  it  is  mure  for  his  inicrenl  ihat  his  plowing  riiould  be  emeo- 
dally  well  done,  and  with  llie  leas)  expenditure  of  power  and  time,  or  thai  it  should  be  done  mon 
Id  please  the  aye,  with  a  liigh  aurlgce  Hnish,  Ibnngli  ibix  may  perliipg  be  gained  at  a  gnslcr  es- 
peadiiure  of  power  and  lime  ;  whilctheeaKuililsmay  in  some  degree  br  imperfeclly  perfbrined. 

(»t.)  Ob  ilia  part  of  the  subjccL  I  eannoi  refrain  a  passing  remark  on  ihe  very  ludable  exer- 
llooB  that  bave  been  made  all  over  the  coaniry  in  producing  dial  emulation  among  our  plowmen 
which  has  been  so  aocoessful  in  prodocing  excellence  in  their  vncation  among  that  osefbl  claseof 
agricultural  laborers,  aa  to  give  lliem  a  preeminence  over  all  orhcrs  of  their  class  in  any  conntry. 


SE 

'of''l^  ™ 

of  Ihe  c. 

rested  forrov 

_ of  plowing  matches.    While  1  ofler  my  humble  ihouah  bf 

oontionaDCS  of  Ihe  meana  which  have  raised  the  character  of  iho  Scollish  plowmen,  I  cannot  prv- 
vent  doubta  rising  in  mjr  mind.  ihaL  however  good  and  beneficial  these  compeiiijons  are  calca- 
laied  lo  be.  if  the  exertkui-  of  the  cltma  arc  properly  directed  ;  yel  the  best  exertions  of  both  the 
pronolen  and  Ibe  acuirs  may  be  frunnted  by  allowinE  ■  blae  taste  lo  be  engenderrd  aoHHig 
Bwae  opeiBllveK  Thai  aach  a  fatso  taste  has  uheo  mot  I  have  no  dogbl!  and  the  resalUofit  ate 
■ppaartng  In  Ihe  spread  of  opiiiioiis  favorable  lo  thai  kind  of  plowing  which  to  me  appcara  ool 
DDofa  deaendng  of  encouragement — the  highcrestod  system.  I  have  observed,  at  various  plovring- 
matahea,  that  the  palm  waa  awarded  id  (hat  kind  of  plowmanship  which  exhibited  ihe  higbcit 
nr£u>e-ftnish,  •rittaODl  nilbrciwe  at  all  to  lbe  ground  work  of  It ;  and  I  have  compared  by  aetuit 
weight,  alt  cmmba  included,  the  qgantities  of  soil  lifted  by  plows  thai  gaiued  prraes  wiin  odrera 
irhicbdid  no^  because  iheir  work  whs  not  so  well  dressed  un  the  surface;  aiid  I  have  found  that' 
tbsone  to  whom  the  prlie  was  awarded  had  not  lifted  so  much  soil  by  I-1D  aa  some  of  tboae  that 
were  r^laoled.  lam  far  fh>m  intending,  by  Ihese  remarks,  to  throw  discredit  on  plowmg-DiBtcbea; 
DO  the  coatrary,  I  wonid  aee  them  meet  with  tenfold  encoongement.  and  would  abo  wish  to  seo 
ntny  more  tban  ii  uanatly  met  widi,  of  Ihe  good  and  ihe  great  of  the  land,  asKmblcd  at  aacta 
maetlnni  to  eneoonga  and  stimulate  by  their  presence  the  exertions  of  Ihe  compelJlaia  Is  nA 
tMBiwMng  axhibillom.  Wib  ibis  short  digresrion  1  leare  this  nhjeci  fbr  the  present,  wttb  the 
hlBUliuu  of  ramming  k  Id  UMHber  dlvfslao  of  (be  general  aabject 

jaes.)  Tax  F)iiirciri.»  and  lunHATioN  or  thi  ■odld-buahh.— Of  ihe  larkms  fndfTlduli 
mo  baTe  wrinen  upon  tbe  plow  and  lbe  fannaliou  of  ihe  moald-board,  Bailey  of  ChllliDgbim 
and  Snail  of  Berwlckshipa  are  perhapa  tbe  only  two  who  barn  enmmnnicated  Ibeir  Tiewa  In  1 
iiMEllcsl  shape,  and  eren  In  Ibefr  deecHptkma  tlwre  la  nomewhat  of  ambfguiiy  and  nncenalnt+i 
kit  aach  mtjf  be  iaaepaiable  bvm  the  sabjeet  Ifasy  other  naiDoleaa  artnuu  hava  Taried  tw^ 
■onldbofrd  solil  alnusl eiery  oooMy  baa anmetblng  pecoBailr  Ht'ewfl,  nod «iA  dfatridt  dUiSf 
tt  UafbrOrlte  all  Ibe  idTaBtaJnaJao  touetfaatloB. 


TI»  PLOW. 


2TO 


:fB9€.)  I  bare  been  at  great  pabs  to  analyze  a  confldenbla  nnmbor  vf  tbeae  varietiea ;  and  m 
die  aobject  is  not  animponaot  in  a  work  oi  thia  kind.  1  have  aelected  a  few  of  those  best  knewsw 
4nd  of  kipHiest  character,  ati  objecta  of  oomparifuo. 

'  (597.)  The  method  adopted  to  obtain  a  mechanical  analyais  of  these  mould-faoarda  has  boMi 
limple,  bat  perfectly  correct ;  and  as  the  principle  may  be  applied  to  the  attainment  of  coonter* 
parts  of  other  objects,  perhaps  more  important  than  a  moald -board,  it  may  be  deserving  of  a 
place  here.  As  a  matter  of  josiice,  also,  to  the  fabricators  of  the  different  asoold-boards  here  es* 
libited,  I  am  dc^ireas  to  sliow  the  principle  on  which  these  transcripts  of  their  works  have  bo«i 
llras  bmoirht  forward  in  a  new  form,  and  in  oontnst  with  each  other. 

(598.)  The  instmmeat  employed  for  this  purpose  is  a  doftble  paredldogram  or  parallel  rwtov 
•i  represented  in  Hg,  110,  which  is  a  perspective  of  the  appacatos.    The  ban  a  b,cd,€f,vn 

pig.ua 


THB  PARALLKL  RULBR. 

iKps  ef  hard-wood  aboot  3  feet  loni^,  or  they  may  be  of  anv  convenient  len^.  and  1  j  tnonee 
broad  by  { inch  thick ;  each  pf  which  is  perf<Nrated  at  a»  b,  c.  tf, «, /.  tlie  peribnuioos  being  exactlly 
eqnidiatant  in  all  the  bars.  Foar  similar  bars,  of  aboat  half  the  feogth,  are  perforated  also  at  ooa 
aaiform  distanoe,  and  the  seven  bars  thas  prepared  are  Jointed  together  upon  brass  stads,  and  ai^ 
teri>d  so  as  to  move  freely  at  every  joint,  oat  withoat  ihake  on  the  stads.  The  form,  when  ood- 
straeted,  is  that  of  the  two  parallefograms  abed  and  c  d  ef.  In  the  end  of  the  bar  ef  a  stoat  wiiv 
pointer  J  Is  fixed  of  aboat  6  indies  in  lengUi,  Ijring  in  the  plane  of  the  iosiranicut,  and  parallel  to 
the  edge  of  the  bar.  In  a  continaation  of  this  parallel  apon  tlie  bar  <*  /i  a  mcket  capable  of  re- 
taining a  pencil  or  tracer  is  fixed  anywhere  at  g.  The  inMrument  00  formed  is  fixea  upon  a  fiat 
board  h  t,  of  aboat  3  feet  sqaare,  by  means  of  two  screw  nails  passing  through  tlie  bar  a  ^,  in  a 
position  parallel  to  the  lower  edge  of  the  board  ;  UiaH  leaviui?  all  the  other  ban  at  liberty  lo  move 
noon  their  joints;  which  completes  the  instroment  From  the  well-known  properties  of  the  nur- 
iUelogTanu  ss  applied  to  the  oentograph  and  the  eidoarrapb,  it  is  onneoessary  to  demonstrate,  toat 
whatever  line  or  fignre  may  bi;  traced  with  the  pointer.;',  will  be  faitbfally  repeated  by  the  traoing 
pencil  fff  upon  anv  substance  placed  before  it.  and  of  the  same  dimensions  as  the  original. 
'  (599.)  Another  f>uard  or  table  or  a  level  platform,  is  now  to  be  selected,  and  a  line  /  m,  whtoh 
■ay  be  called  the  fundamental,  or  leading  line,  drewn  opou  it.  This  line,  to  an  extent  of  3  feet 
or  more,  ia  divided  into  any  nnmber  of  equal  parts,  bat  in  this  case  the  divisions  were  3  inches 
eaeh ;  thioogh  these  points  of  divisiom  are  dnwn  the  siraij^ht  lines /it,  op,  gr,  Ac,,  indefinite^ 
in  each  side  of  the  line  /  m,  and  at  right  angles  to  it  The  hoard  carrying  the  instroment  is  pro. 
Tided  vrith  a  foot  behind,  that  keeps  the  foce  of  the  board  always  perpendicular  to  the  platforai 
on  which  It  stands.  The  plow  with  the  muald-board  about  to  be  analyzed  is  now  set  upon  the 
table  or  platform  upon  which  the  leading  line  and  the  divisions  liave  been  laid  down ;  tlie  land- 
lid  t  of  the  plow  being  set  parallel  to  the  leading  line,  and  at  any  convenient  distanoe  from  il^ 
fliited  to  the  instrument ;  preseutinv  the  mould  in  the  position  «  L  and  so  placed  in  reference  to 
the  lines  of  division  that  the  xem  line  shall  coincide  wiih  one  of  them,  provided  tlie  extremitifft 
llo  not  overreach  the  divisions  either  way.  the  landside  of  the  plow  being  at  tlie  same  time  per- 
l^endicular.  The  instrument  is  now  brought  toward  one  extreauty  of  the  mould-board,  and  placed 
apon  that  parallel  of  the  divisions  that  come  nearest  to  the  extremity,  as  No.  1  in  the  figure,  the 
edge  / 1  of  the  instroment  coinciding  wiUi  the  leading  Une  Im.  A  sheet  of  paper  having  beea 
Itow  fixed  upon  the  board  &  t  of  the  instrament,  and  a  tracing-(MBncU  inserted  in  the  socket  g,  the 
tsperatfon  of  tracing  commences.  The  tracing  point  is  passed  in  the  vertical  dbection  over  the 
terfaoe  of  the  mould-board,  tracing  alon^  a  Une  No.  1 ;  tlie  pencil  at  the  same  time  tracmg  a  ooit 
tospondlng  line  No.  1,  on  the  paper,  which  will  be  an  exact  outline  ol  the  face  of  the  oiouk^ 
txiafd  at  that  division,  soppooRig  the  mould-board  to  be  cot  by  a  transverse  section  in  that  llaa. 
Tbe  inatranient  and  board  are  now  to  be  moved  one  division  upon  the  leadmg  line  /  m,  the  ooin- 
«Menee  of  the  edge  /«  of  the  board  with  that  line  being  still  preserved.  The  tracing  point  fi 
^Vgiin  BMde  to  pais  r«itioaUy  over  the  feceof  the  BMiaid*board,  when  the  pencil  g  wUl  tiMd  oi 
(519) 
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the  i>aper  a  aecond  line  No.  S.  This  proceflB,  repeated  at  each  racceasiTe  divuion,  3, 4,  5,  6.  Aco^ 
die  correeponding  linen.  3,  4,  5,  6,  Ac,  on  the  paper  will  be  traced  oat,  exhibiting  a  seriea  of  per- 
fect aectional  lines  of  ibe  mould  board,  each  line  being  that  which  woo  Id  arioe  from  an  imaginary 
▼ertical  plane  cotUng  the  body  of  the  plow  at  right  ann:les  to  iu  land -side  at  every  3  inches  of  its 
length.  To  prevent  any  inaccaracy  that  mifrfat  arise  from  a  misapplication  of  the  tracing  point  to 
tibe  obliqae  surface  of  the  moo  Id-board,  a  straight-edged  raler,  in  form  of  a  carpenter's  sqoare  U9  x, 
is  applied  to  the  moold-board.  The  stock  u  «  of  the  square  .being  placed  on  the  platfunn,  and 
parallel  to  Uie  line  I  m.  which  brin^  the  edge  v  x  always  into  the  vertical  plane,  and  the  tracing 
rod  mast  be  kejpt  in  contact  with  this  edge,  while  it  traverses  the  face  of  the  moaldboard  at  eacA 
soccessive  section. 

(600.)  This  mode  of  analysis,  it  is  to  be  observed,  has  not  been  adopted  from  its  having  any  re- 
lation to  the  principles  on  which  the  different  mould-hoards  have  been  constrocted,  bat  becaose 
It  presents  an  anerring  method  of  comparing  a  series  of  sectional  lines  of  any  one  moold-board 
with  those  of  any  other :  hence  it  affords  a  correct  system  of  comparison.  Bat  it  is  not  merely  a 
comparative  view  that  is  afforded  by  it,  for  in  the  t^eqael  it  will  be  seen  that  a  £[mand-work  is  thns 
ailbracd  from  which  the  mechanic  may  at  any  time  or  place  construct  a  fae-simHe  of  any  moold- 
board,  the  analysis  of  which  has  been  made  after  this  manner. 

(601.)  The  resnlts  of  the  analysis  of  a  few  of  the  rooold  bourds  from  the  plows  of  highest  charac- 
ter, as  taken  by  this  metliod.  are  given  in  the  following  figures.  Plate  XI.,  fig.  Ill,  is  a  geomet- 
rical elevation  in  a  plane  parallel  to  the  Isnd-side  of  the  mould-boarri  of  tlie  East-Lothian  plow  /  d, 
being  its  base  line.  The  perpendicular  lines  of  division,  commencing  from  the  line  oo  the  zero^ 
and  extending  right  and  left,  are  ihe  lines  of  srtction.  Thow  to  the  right  or  fore-end  of  the  mould- 
board,  marked  aa,  bb,  &c.,  and  those  to  the  left  1 1,  2 2,  &c.  The  carved  line  xyz  represents 
the  path  described  on  the  fbce  of  the  mould-board  by  the  lower  land-side  edge  of  the  furrow  slice, 
as  the  mould-board  passes  under  it;  this  line  I  shall  call  tlie  line  of  transit.  Fig.  113  is  a  front 
view  in  elevation  of  the  mould-board  of  the  same  plow,  and  coiTespondinir  to  fig.  Ill ;  Arm  is  the 
baseline  of  the  plow ;  m  ^  is  the  land-side  piano  m  a  vertical  position,  m  is  also  the  place  of  the 
point  of  the  share,  and  h  i  the  line  of  junction  between  the  neck  of  the  share  and  the  mould-board ; 
the  remaining  lines  beyond  h  i  exhibit  the  outline  of  all  the  sections  taken  by  the  instrument  in 
reference  to  the  lines  in  fig.  11 1.  Thas,  oogm  is  the  section  of  the  entire  body  of  the  plow  in  the 
plane  of  tlie  aero,  o^o  being  the  outline  of  the  mould-board  at  this  section,  and  y  the  zero-point; 
a a^m  the  first  section  for^^'ard  from  the  zero,  bbf^m  the  second,  and  m  on.  In  like  manner, 
1 1  g'm  is  the  first  section  backward  from  the  zero,  2 2^ in  the  second,  and  so  on;  each  section  so 
lettered  and  numbered  having  relation  to  the  divisions  carr>'ing  tho  corresponding  letters  and  no- 
merals  in  fig.  111.  The  entire  series  of  lines  11,2  2,  &c.  and  aa^bb,  &c.  thus  form  a  series  of 
profiles  of  the  mould-board,  supposing  it  to  be  cut  vertically  by  planes  at  right  angles  to  the  land- 
stde  of  the  plow.  In  fig.  112,  also,  the  dotted  line  m  xyz  represents  the  path  of  the  slice  or  line 
of  tranrit,  as  in  fig.  Ill,  and  z  k  represent^  n  transverse  section  of  the  Rlice  as  finally  deposited  by 
the  mould  board.  Figs.  113  and  114  exhibit,  in  the  same  manner,  the  mould-board  of  the  Corrie 
or  Mid-Lothian  plow;  the  divisional  and  sectional  lines  being  all  laid  ofi'  in  the  same  manner  from 
the  zero  as  in  the  example  jnst  described  of  the  East-Lothian  plow,  and  the  zero-point  y  in  tho 
line  oyo,  which  is  9  inches  from  the  plane  of  tho  land  side.  Fig.  114  bears  also  the  same  relation 
to  fig.  113,  and  as  the  letters  and  numerals  in  tliefeliavn  the  same  relation  and  value  as  in  figs.  Ill 
and  112 — ^the  East-Lotliian — the  description  given  of  that  applies  not  only  to  the  Mid-Lothian,  but 
to  the  five  succeeding  figures,  viz : 

Figs.  115  and  116  represent  the  Berwickshire  plow,  being  that  which  has  been  so  saooeaa- 

fully  adopted  by  the  Marquis  of  Tweeddale. 
Figa  117  and  118  are  of  the  Lanarkshire  plow. 

Figs.  119  and  120,  Plate  XII.,  are  of  the  Saline  or  Western  Fifcshire  plow. 
Figs.  121  and  122  are  of  the  FF  plow  of  Messrs.  Ransome.  of  Ips\^-icn. 
(602.)  With -reference  to  tlie  characters  of  these  different  mould-boards,  it  may  be  remarked  i 
Of  the  Eattt'Lolhinn  mould-board,  fig.  112,  Plate  XI..  that  those  portions  of  the  sectional  lines  lying 
between  the  lower  edge  and  the  line  of  transit  are  essentially  straiirht,  the  two  lines  bej'ond  the 
aero  backward  excepted,  these  being  slightly  concave  toward  the  lower  edge ;  and,  althongh  the 
Snes  before  the  zero  and  above  the  line  of^  transit  are  concave,  that  part  of  the  surface  has  no  effect 
upon  the  furrow-slice.  It  is.  likewise,  to  be  observed  that  the  i>arallelf^ram  k  y,  which  represeota 
a  section  of  the  slice  when  brought  to  the  vertical  position,  has  its  upper  angle  y  only  touching  the 
lero  line,  and  no  other  part  of  the  side  of  the  parallelogram  in  contact  with  the  zero  line  of  section 
o^o;  hence  the  mould-board,  by  its  pressure  being  exerted  chiefly  agninst  the  upper  edge  of  the 
slice,  will  always  have  a  tendency  to  abrade  tlie  crest  of  its  rectangular  slice  in  its  progress  over 
the  noold-board. 

(603.)  In  ihe  Mid-Lotkian  moold-board.  figs.  113  and  114,  the  lines  are  also  approximating  to 
atraight.  except  in  the  lower  portions  of  those  before  the  zero,  where  they  produce  a  oonvexi^ 
of  surface,  but  this  part  of  the  mould-board  can  have  little  infloenoe.  The  chief  difference,  then, 
lien  in  those  parts  or  the  sectional  lines  which  lie  above  the  path  of  the  slice,  and  they  also  bavo 
no  effect  whatever  in  the  formation  or  the  conveyance  of  the  slice;  neither  can  the  cirenmstanoe 
of  elongation  forward  in  this  moold-board  have  any  infloence,  for  the  same  lines  are  to  be  foond 
on  the  neck  nf  the  Mkare  of  the  East-Lothlan  as  are  here  exhibited  in  the  prolongation  of  the  mould- 
board.  We  have,  therefore,  two  plows  in  which  the  essential  lines  of  the  mould -bom^  are  the 
same,  bnt  which  produce  work  of  an  opposite  character.  It  most  be  kept  in  view,  however,  that 
in  the  MidLoUiian  the  zero- point  y  is  only  9  inches  from  the  land  side,  while  in  the  East-Lothian 
it  Is  10  inches;  but  the  Icnclli  behind  the  zero-line  being  nearly  alike  in  both,  and  the  width  at 
the  tul  also  the  same,  the  difference  in  distance  of  the  zero-point  from  the  land-side  prodoces  a 
difference  In  the  effect  of  tho  pressure  of  the  moold-board  on  the  edge  of  the  slice.  This  will  be 
perceived  from  the  relation  in  which  the  section  ky,  representing  the  slice,  stands  to  the  zero-line 
oyoci  ih9  moold  board ;  for  in  this  case  the  angle  at  y,  formed  by  the  side  of  the  parallelogram 
tad  Ihe  zero-Hne,  ia  not  more  than  i  of  that  in  the  fonner  case.  This  moold-board,  therefore,  will 
(590) 
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oonvey  the  dice  in  whatever  form  it  may  be  cat  with  lesa  risk  of  iqjary  to  the  eieat  th&n  can  bt 
expected  Irom  liie  former.  Bat.  as  these  discrepancica  cannot  produce  the  marked  diifereiio* 
that  exists  in  the  appearance  of  the  work  performed  by  these  two  plows,  it  is  not  in  the  moald- 
board  we  are  to  ]ook  for  the  cause,  hot  in  the  conformatfon  of  the  aliare  and  the  poai^n  of  the 
coalter,  while  the  moald-board,  from  the  circamfltauce  last  pointed  cot,  is  better  adapted  to  convej 
the  slice  unaltered. 

(604.)  The  Beneicknhire  monld-board,  ii^s.  115  and  116,  which  is  aim  truncated  forwaid,  has 
die  sectional  lines,  lying  before  the  zero,  nearly  straight ;  but,  as  they  approach  the  zero,  they  be* 
come  gradually  and  decidedly  concave,  which  increases  toward  the  extremity.  This  concavity* 
it  will  be  observed,  exists  only  to  a  certain  extent  below  the  line  of  transit,  and.  as  the  aectioaal 
lines  approach  the  line  of  transit,  the  curvature  is  revert^cd,  and  the  surface  becomes  convex.— 
This  is  a  form  well  adapted  to  deliver  a  slice  free  of  iojiiry  to  the  edge  or  crest,  for,  from  the  ooii> 
vexity  immediately  below  the  line  of  transit,  the  mould-board  will  never  prcrn  upon  nor  abrade 
the  edge  of  the  slice,  the  pressure  being  exerted  always  within  the  extreme  edge,  as  will  be  aeen 
from  the  section  A;  ;r  of  the  slice,  as  applied  at  the  extremity  of  the  mould-board ;  though,  when  in 
the  vertical  position,  as  in  k^,  the  taction  of  the  slice  touches  the  zero-line  at  its  upper  edge,  at  an 
angle  nearly  equal  to  that  m  the  East-Lothian,  showing  that  it  is  liable  to  abrasion  until  it  has 
paiwed  that  lino.  But  this  plow,  in  practice,  acts  up  a  furrow  of  tlic  rectangular  species,  with  itt 
angle  or  crest  better  prcserved  than  m  many  others  of  thin  class,  while,  at  the  same  time,  it  take* 
oat  the  sole  with  the  characteristic  leveluemt  which  belongs  to  tlie  class. 

(605.)  The  Lanarkshire  mould-board,  (igs.  117  and  118,  has  all  its  lines  convex,  the  terminal 
edge  excepted,  which  is  nearly  straight  below,  but  prcHcrves  the  convexity  as  it  approaches  ttm 
line  of  transit.  Even  above  the  line  of  transit  the  convexity  is  continued,  and,  though  not  aifecl> 
Ing  the  slice,  it  gives  in  appearance  a  still  more  decided  character  of  convexity,  and,  by  thus  mak 
ing  the  upper  edge  of  the  mould-board  retire,  gives  a  long  rake  to  the  breast  of  the  plow.  It  will 
be  readily  conceived  that  this  mould-lioard,  from  tlie  convexity  of  all  its  sectional  fines,  is  essen- 
tiaily  formed  for  turning  up  a  crested  furrow,  more  especially  when  the  form  of  its  share  and  tiie 
position  of  its  coulter  are  considered.  These  last  being  formed  for  cutting  the  slice  with  a  very 
acute  angle,  will  deliver  it  to  the  mould  board ;  and.  from  the  form  of  the  latter,  the  elkse  will  pasa 
over  it  uninjured :  for  the  pressure  upon  the  mould-board  will  be  always  greatest  upon  those  pana 
of  the  surface  of  the  slice  lying  within  the  edge,  preventing  thereby  the  abra.iion  of  that  tender 
part.  These  circumstances  are  clearly  seen  from  tnc  relation  of  the  section  of  the  sKce  ky  nM  ap- 
plied to  the  zero  line  oyo,  the  point  of  contact  lying  considerably  witliin  the  angle  9i  y  d  tM 
mice ;  and  the  same  relation  holda  throughout  the  entire  transit,  up  to  tlie  delivery*  of  the  sliee  in 
the  ultimate  position  k  z. 

J606.J  The  Western  Fifeshire  mould-board,  figs.  119  and  120.  Plate  XT!  ,  it  will  be  readily  pei^ 
ceived,  belongs  to  the  Lanarkfihire  class ;  but  in  iliis  the  convexity  is  carried  so  far  to  an  extreoM 
as  to  round  away  the  lower  parts  of  the  mould  board,  till,  at  tlie  lower  edge  behind,  the  width  it 
only  6  inches.  The  terminal  line,  aim,  is  prominently  convex  throughout  It  diflera  also  from  its 
original  type  in  having  those  partA  of  the  sectional  lines  lying  above  tlie  line  of  transit  tending  to 
recurvature.  Thirt,  by  canning  forward  the  upper  part  of  the  breast  gives  the  appearance  of 
greater  len([th  to  the  mould-board ;  but  besides  this,  the  part  lying  behind  the  zero  is  actnally 
kmger  than  m  any  of  the  preceding  plows,  as  wilt  a]<])ear  from*  the  sectional  divisions,  figs.  Ill, 
113,  115,  and  117,  Plate  XI.  As  may  be  anticipated,  this  variety  of  the  Lanarkshire  plow  is  fiuned 
for  the  ftcutencss  of  the  furrow  which  it  forma,  though,  in  this  respect  it  does  not  excel  its  proto* 
type.  From  the  way  in  which  the  section  it  ^  of  the  slice,  when  in  the  vertical  position,  is  applied 
to  th?  zero-line,  where  the  point  of  contact  is  seen  to  lie  at  }  of  ibi  breadth  within  the  edge  of  tb« 
slice,  it  will  at  once  appear  how  well  thia  mould-board  is  adapted  to  transmit  an  unbroken  crest. 
In  every  position  of  its  transit  up  to  its  ultimate  position,  tlie  dice  will  be  equally  secure  from  in- 
jury in  respect  to  the  crest ;  and,  were  the  crested  furrow  a  true  criterion  of  good  plowing,  the 
plow  that  bears  this  mould-board,  with  share  and  coulter  adapted  thereto,  would  be  tne  most  per- 
fect ;  bat  there  are  various  and  important  arguments  against  it 

(607.)  In  RansonWi  Bedfffrd$htre,  or  FF  mould-board,  figs.  121  and  128,  the  seetional  lines  am 
of  a  mixed  character;  those  in  the  fore  part  being  convex,  gradually  diminishing  in  oonvexi^  to 
the  zero,  behind  which  they  become  straight  lines,  tending  to  concave — the  terminal  line  being 
sUgfady  so— but  becoming  convex  at  the  upper  edge.  It  differs  fit>m  all  the  Scotch  moald-boarda 
in  Dftving^  the  terminal  edge  lengthened  out  below,  instead  of  the  usual  shortening,  and  in  faav- 
In^  the  breast  cut  away  nearly  parallel  to  the  line  of  transit  The  plows  mounted  with  thia 
moald-board  are  generally  worked  with  cast  iron  shares,  having  a  wide-spread  feather  formed 
for  catting  a  level  furrow-sole.  The  furrow  uiiually  taken  with  it  is  shallow,  and,  when  set  ap» 
looks  flat  in  the  crest ;  but  the  work,  so  far  as  it  goes,  is  what  may  be  termed,  in  plow  la]»< 
gnage.  true;  that  is  to  say,  the  slice  is  rectangular  and  cut  from  a  level  sole.  Though  the 
secuonal  lines  before  the  zero  possess  a  form  that  would  save  the  slice  from  abrasion,  yet,  aft 
the  zero-line  and  behind  it  they  have  the  opposite  character  in  the  extreme,  and  we  aooord- 
Ingly  €nd  that  this  mould-board  lays  a  very  flat  crested  furrow,  while  the  share  and  ooaltar  ara 
perfectly  adapted  to  cut  it  rectangubr. 

(608.)  'With  all  the  forej^ing  mould-boards,  it  will  be  observed  that  the  section  of  the  farrow- 
slice,  in  ita  nltimate  position,  seems  to  encroach  upon  the  tail  of  the  moald-board ;  and  this  is  to 
be  onderstood  as  arising  from  the  cirenmstance  of  the  slice  being  represented  as  ineompressib]^ 
and  anabraded  below  or  above.  In  practice,  the  slice  is  pressed  downward  on  the  angle  at  K 
and  pressed  home  upon  the  preceding  slice,  so  as  to  bring  the  face  of  the  alwe  simpl:^  in  ooataet  witk 
the  terminal  line  of  the  moiud-board  instead  of  the  apparent  mutual  intorpenetratfon  exhibited  \m 
the  figares.  '  > 

(609.)  From  the  examples  here  given  of  the  forms  of  mould-boards,  and  the  efiecte  which  they 
modaoe  wben  combined  with  any  particular  form  of  share  and  position  of  coulter,  it  will  ba  easy 
to  draw  a  ooncloskm  as  to  the  kind  of  work  that  will  be  performed  b^  anv  plow  that  comes  ondef 
aor  obsennatiooi  and  that  withoat  any  previoos  kaowlsdge  of  its  merits ;  keeping  in  miad  that  iIhi 
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wkimmtc  Airm  ef  the  f»rr*m  will  ah^'ay*  dkpend  on  the  fonn  of  the  abwe  and  pontion  of  tlM 
•oaller,  tott  the  paange  of  the  slice  over  the  roooM-board  will  have  but  a  very  partial  effect  ob 
te  form  of  the  ■lioe,  and  that  this  effect  will  be  greater  or  leaa  accordioj^  to  the  form  of  aorfoce. 
nna,  a  alight  coovexity  of  sarfare,  immediately  below  the  line  of  tranait,  will  wiik  greater  cei^ 
iafa^y  aeeore  the  trannit  of  the  ulice  without  injiiry  to  it«  edgp,  than  may  be  Apected  from  a  mr* 
fiioe  which  haa  a  concavity  crowiinp  the  line  of  tranmt  thoui^h  it  may  be  obtained,  aa  m  the  liid- 
IfOChiaii  and  Ba«t-Lochian'plo\%'a,  with  a  atraight-lined  moaldboard  ;  hot  it  will  be  mora  certainly 
•btaioed  if  the  ahara  is  narrow,  aa  in  Uie  Mid-Lothian  ;  though  thia  laat  expedient  will  iadace  d» 
•dvantagea  in  point  of  draught,  and  risk  of  losing  the  effect,  by  any  nndne  placement  of  the  conl- 
•er.  These  disadvantages  may  arif«  from  the  cooker  not  being  sufficienlly  fet  to  landward, 
thereby  admitting  the  breast  of  the  plow  to  scrape  upon  the  land,  and  send  a  amall  portion  of  earth 
dh>Bg  ae  moaId4x»ard.  accompanying  the  edge  of  the  slice,  which  may  have  the  effect  of  abrad- 
ing it  ao  mnch  aa  to  ii^nre  tlie  appe*Mranct  of  the  work,  thoagh  not  in  fact  affecting  its  efficiency. 

^10.)  Having  thna  endeavored  to  establish  some  data  by  which  the  agr  iroltaral  mechanial, 
whether  amateur  or  operative,  roapr  be  assisted  in  determining  from  observation,  what  practical 
•ffeoia  may  be  expected  to  resalt  from  any  form  of  moold-boara  and  share.  I  proceed  to  meulion 
••me  mies  by  which  he  may  form  a  mould-board  on-  what  1  conceive  to  be  the  trao  principle; 
hot  apon  which  may  he  eoKraftod  sach  deviations  a^  taste  or  other  circnmsCanres  may  reqaire. 

(611.)  Those  iNrritera  who  oontriboied  to  the  improvement  of  the  plow  in  the  early  stagea 
of  ha  modem  history,  labored  at  a  time  when  mould -boards  of  wno<l  only  were  employed. 
Beooe,  their  inatractions  related  to  the  formation  of  that  material  alone,  iuto  moald-boarda.  Later 
irtitera  have  followed  in  nearly  the  same  course,  and  have  given  rules  for  forming  a  mould- 
board,  out  of  a  block  of  wood,  of  sufficient  dimensions  to  contain  all  the  extremities  of  the 
proposed  fabric.  The  change  now  pervading  this  branch  of  mechanics,  wherein  the  introd actios 
of  oaat-inm  baa  become  universal,  preclndos  the  necessity  of  falling  back  upon  any  of  the  old 
ralea;  what  tho  affricultural  mechanic  is  now  required  to  furnish  being  not  a  mould  board,  b^t 
in  the  language  of  the  foundry,  a  pattern,  from  which  castings  are  to  be  obtained  oerfect  fao- 
aimUes  or  the  original  pattern,  and*  which  may  be  repeated  ad  libUnm  ;  from  tliia  laat  circum- 
•tanoe.  it  follows  that  the  making  of  a  pattern  will  be  a  comparatively  rare  occurrence,  and  one 
which  be  will  aeldom  be  called  npon  to  perform.  It  nevertlieless  appears  deairable  that  a  knowl- 
•dm  of  the  construction  of  such  a  fabric  should  be  communicated  in  a  manner  that  may  enable  an 
•rdiaaiily  akilled  mechanic  to  construct  a  pattern  when  required,  with  accuracy  and  certainty  of 
•lleot 

(619.)  It  baa  been  shown  that  very  considerable  diMrepanciea  exist  in  the  form  given  to  mould- 
boards,  and  there  is  no  doubt  that  peculiarities  of  soil  may  demand  variationa  in  form  ;  but  the 
MOpriety  of  auch  wide  deviations  may  be  called  in  question,  and  the  actually  required  deviation 
Drought  within  very  narrow  limits.  It  appears,  indeed,  that  one  form  may  be  InnoogLt  to  answer 
all  reqnifed  purposes,  if  aided  bv  a  propeny  adjusted  sliare  and  coullur. 

(613.)  From  a  careful  atud^  of  the  foregoing  analytical  diagrams,  atnl  from  compariaon  of  nU' 
■etooa  implomenta  and  their  practical  effects,  together  with  a  conAiiieration  of  the  dynamical 
principlea  on  which  the  plow  operates,  I  have  been  led  to  adopt  a  tliei>i*ulical  form  of  mould-board, 
frikioh  aeema  to  fulfill  all  the  conditions  required  in  the  investigation,  and  which  is  capable,  by. 
rery  aimple  modificationa.  of  adaptation  to  the  circumstances  of  the  medium  on  which  it  worka. 
In  the  oulaet  it  is  aasomed  that  tlie  soil  is  homogeneous,  and  that  it  possesses  such  a  degree  of  te- 
nacity and  ehuiticil^  aa  to  yield  to  the  passing  form  of  the  plow,  ana  to  resume,  when  laid  in  the 
due  poaidon,  that  form  which  was  first  impressed  upon  tne  slice,  by  the  action  of  the  share  and 
•oolter;  the  second  consideration  Inking  the  cutting  of  a  slice  from  the  solid  land,  in  a  thcoret- 
ioal  view,  thia  must  be  an  operation  through  ita  whole  depth  and  breadth ;  hence  the  share  is  ron- 
oeived  to  be  a  cutting  edge  -which  shall  have  a  horixontal  breadth  equal  to  ihe  breadth  of  the  slice 
that  is  to  be  raised,  and  that  the  face  or  land-side  of  the  coulter  sliall  stand  at  right  angles  to  thisi 
Another  conaideration  is.  that  the  slice  now  supposed  to  be  cut  has  to  he  raised  on  one  side,  and 
turned  over  through  an  angle  of  135^.  the  turning  over  being  performed  on  tlie  lower  right-liand 
•dge,  aa  on  a  hinge,  through  the  first  9(P,  the  remaining  45^  being  performed  on  what  was  at  first 
Ibe  upper  right-hand  edge.  (Fig.  104.)  The  /slice,  in  going  through  this  evolution,  has  to  under- 
go a  twisting  action,  and  be  again  relumed  to  its  original  form  of  a  right  pritm.  To  accomplish 
9iia  last  process,  it  is  evident  that  a  iredgr,  tvitted  on  its  appcr  surface,  must  be  the  agent ;  and 
to  find  the  form  and  dimensions  of  this  wedge,  ia  solving  the  problem  that  givea  the  aurlace  of  the 
aonld-board  required. 

•(614.)  Wo  have  seen.  fig.  104,  tliat  the  slice,  in  passing  through  the  first  90°,  deacribea  the 
qoadrant  with  its  lower  edge,  and  in  doing  so,  we  can  conceive  a  continued  slice  to  form  the  solid 
of  revolutwn  a6/*<2e,fig.  123,  which  is  a  Quarter  of  a  cylinder,  as  shown  here  in  iaometrical  per- 

r  stive ;  the  radius  abarae  being  equal  to  the  breadth  of  tlie  slice.  We  have  next  to  consider 
angle  of  elevation  of  the  twisted  wedge ;  and  in  doing  this,  we  must  ix>t  only  consider  the 
loaat  reaiitaDCe,  but  alao  the  most  convenient  len^^  of  the  wedge.  In  taking  a  lov>  angle,  which 
woold  present,  of  conrae,  proportionally  litdo  resistance,  it  would,  at  the  same  time,  yield  a  length 
of  mould-board  that  would  be  highlv  inconvenient,  seeing  that  tbo  generating  point,  in  any  aec- 
lian  of  the  slice,  must  ultfanaiely  reach  the  same  bight,  whether  by  a  low  or  a  higner  angle.  From 
•Kperienoe,  we  find  that,  from  the  point  of  the  share  to  that  point  in  llic  plow's  bod^  where  the 
dSoe  arrivea  at  the  perpendicular  position,  and  which  I  have  named  the  aero,  that  30  incbea  form 
m  convenient  length.  The  length  e  d  oi  the  solid  is  therefore  made  equal  to  30  inches  or  morob 
■ad  thia  being  divided  into  10  equal  parts,  the  parallela  1  1,  9  S,  3  3,  &c.,  are  to  be  drawn  upon  the 
OVliodrioal  aurface.  nod  between  the  points  6,  a,  a  curve  has  to  be  described  that  ahall  be  tbe  lino 
cn  traoMt  of  the  slice.  After  investigating  ihe  application  of  various  curves  to  thu  porpcwe,  I  have 
iiood  that  a  circular  are  is  the  only  one  that  can  be  adopted.  It  presents  the  leaat  attainable  re- 
iUtanoe  in  the  first  stagea  of  tbe  ascent,  where  4he  force  required  to  raise  the  slice  is  the  greatett. 
mA  in  the  laat  atages,  where  the  force  of  raiding  haa  vanished,  leaving  only  what  ia  ncoeasary  to 
the  sliooover,  there  tbe  reaiatance  is  at  tbe  greateat ;  and,  aboae  iU,  the  Qirole-boiog  of  eqiMJ 
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'ftftxure  throagtioat.  it  is  m  every  way  best  adapted  to  the  objeeta  here  reqairad.  To  determiiio 
the  radioa  of  curvature  of  tliia  arc,  we  mnat  evolve  the  cyliDdrical  aarfiice  cbde,  and  from  it  con- 
atract  the  diagram,  fig.  134.  Draw  e  h  equal  to  e<2of  fig.  193 ;  ed  eqaal  to  the  length  of  the  ara 
cbor  de.  and  at  right  anglos  xoeb\  divide  e b  into  10  equal  parta  and  from  the  pointa of  divicion 


throe  points,  d,  m,  b,  describe  an  arc  of  a  cimle,  whoae  radios  will  be  found  eqaal  to  the  circ«n< 
ference  of  the  cylinder  of  which  a  be,  fi:r.  1S3.  is  a  quadrant  The  circular  arc  thus  found  is  now 
to  be  transferred  to  the  cylindrical  surface  cbde.  The  transfer  may  be  performed  by  drawing 
the  arc  on  paper,  and  ilic  paper  then  laid  over  the  cylindrical  snrface  in  such  a  manner  that  th« 
points  b,  m,  d,  shall  be  brought  to  coincide  with  the  points  b,  «i,  d  of  the  cylindrical  surface :  whe« 
the  remaining  poinu/.  g,  h,  i,  or  any  number  more,  may  be  marked  on  the  cylindrical  qoadraat 
by  pricking  tnrongh  the  paper  with  a  pointed  instrument  at  sliort  intervals  along  the  arc ;  or.  the 
len^h  of  the  ordiuates  I  f,2  g,3  h  of  fig.  184,  may  be  transferred  to  the  corresponding  parallda 
of  hg.  133.  when  the  lengtlis  ol  the  ordinates  will  cut  the  parallels  in  tlie  p<iiutA/.;rr  k.  ice    In  ei- 


thas  sliow  the  proportional  angles  of  aM^cnt  of  the  slice  along  the  line  of  iraosit  now  found,  b.p.  % 
A.C.,  for  each  division  of  the  length ;  while  the  degree  of  flexure  in  the  curve  or  line  of  transit  ro- 
mains  uniform  by  the  same,  from  any  one  point,  to  any  other  eonidistant  pointa 

(615.)  To  convert  the  prism  thtiM  prepared  and  lined  oflTinto  tnat  of  tlte  twisted  wedge,  wehaiw 
only  to  cut  away  that  portion  of  it  contained  within  the  boundaries  n,  btcd^x,  prescr>'ing  tlie  ler- 
mioal  edges  ab,ax,  and  d  x:  and  the  prism  will  thuA  be  rescilved  into  a  form  represented  by  a 
portion  a  6  d  x  «  of  fiq^.  135.  also  in  isometrical  perspective.  Of  tliis  figure,  a  ^  d  a*  is  the  true  theo- 
retical surface  of  the  mould  board,  from  the  edge  ab  of  the  share  to  tlie  sero-line  d  x;  a  6  «  x  it 
the  sole ;  the  curve  bpnm  I,  Ac.  is  thi  line  of  transit  of  the  slice ;  and  the  triangles  1^  / 1,  S'  ^  9, 
y  h2t  4'  i  4.  &c.,  are  the  vertical  planes  supposed  to  cut  the  solid  thus  reduced  in  the  divisions  1» 
3,  3,  4.  &c.,  to  the  hight  of  the  line  of  transit  as  in  the  analytical  sections  of  the  mould-boards. 

(616.)  The  surface  now  completed  can  only  raise  the  slice  to  the  perpendicular  position  ;  and  to 
complete  the  operation,  we  have  to  carry  the  twisted  wedge  back  till  it  sliall  place  the  slice  at  the 
angle  of  45^.  To  do  this  we  have  to  extend  tlie  original  prism,  or  suppose  it  to  have  been  at  first 
sufficiently  elongated  toward  d  df,  fig.  19.\  and  to  superimpose  upon  its  flat  side  the  portion  d  df 
u  X,  or  <i  d  u  of  fig.  136.  The  part  di^uxxn  now  to  oe  worked  on  into  a  part  of  a  new  cvlindri- 
cal  surface,  whose  radius  is  jr  a  or  y  w,  fig.  136.  and  upon  this  snrface  tlie  line  d  m,  fig.  135,  is  to  be 
drawn  a  tangent  to  the  curve  Ad  at  d.  A  continuation  of  the  divisions  of  3  inches  is  to  be  made 
upon  the  line  d  d',  and  the  parallels  of  <jf^1/  t*^  and  h  d*,  continued  on  tlie  cylindrical  surfacea. 
Whatever  portion  of  the  suj>erimpoflod  piece  a  d'u  may  be  found  to  full  within  the  small  arc  a  t, 
fig.  136.  is  to  be  cut  away,  forniing  a  small  portioo  of  an  interior  cylinder  concentric  to  the  point 
y,  which  being  done,  the  remaining  portions  of  the  superimposed  piece  are  to  be  cot  awav  to  the 
dotted  lines  dx^  ay  bz,H  u'.  of  fig.  135.  or.  what  is  the  mme  thing,  to  the  lines  da,  o^  a^a  t,  and 
«  /.  of  fig.  136,  forming  tangents  to  tlie  curve  a  /,  and  which  will  complete  the  snrface  of  the 
twisted  wodge  through  its  entire  length,  and  to  the  hight  of  the  line  of  transit,  producing  what  I 
conceive  to  be  the  irne  Iheorefieal  nnrfnce  of  the  rooold-hoard. 

(617.)  Fig.  136  exhibits  distinctly,  in  the  quadrant  ob  d,  the  inequality  of  the  angles  of  ascent 
Ibr  the  slice,  where  the  radii  a  ff.a  n^  am\  dec,  represent  the  ascents  to  die  corresponding  di- 
visions of  length  in  the  transit  of  the  slice  tlirough  tlie  curve  b  d  u,  which  represents  the  peri- 
phery of  the  cylindrical  surfaces  at  the  line  of  transit  The  parts  of  tbo  ^uro  lying  above  that 
fine  represent  those  that  must  be  superimposed  above  the  qnadrantal  portion  of  the  cylinder,  to 
complete  the  upper  regions  or  tlie  moulil  board ;  thcMe  parts  acting  merely  as  a  preventive  against 
the  overfall  of  soil  mto  the  waste  of  the  plow,  are  of  less  importance  as  to  form,  than  tbofie  just  de- 
scribed, but  are  quite  necessary  in  the  practice  of  plowing.  Tlie  parallelogram  y  d  exhibits  the 
relation  in  which  the  fnrrowslico  stands  to  this  form  of  raooldboard,  when  the  slice  has  been 
raised  to  the  perpendicular,  and  y  w  in  its  ultimate  position. 

(618.)  Although  I  hold  thb  to  be  a  true  theoretical  form,  it  is  not  in  this  state  fit  to  be  employed 
as  a  practical  mould-board ;  but  the  steps  to  render  it  so  are  very  simple.  Tlie  broad  shovel- 
mouth  ab,  fig.  135.  would  meet  witli  obstructkins  too  numerous  to  admit  for  a  moment  uf  its  adop- 
tion in  practice ;  but  we  have  only  to  remove  the  right-hand  portion  of  the  edge  a  b,  in  the  direc- 
tion b  q.  making  the  breadth,  q  m,  6}  or  7  inches  broad ;  that  portion  also  contained  1*  r  3  is  to  be 
cut  away,  leaving  m  r  about  4  inches  broad  \  b  qrwi  will  then  represent  the  share ;  the  mould- 
board  being  thus  of  the  prolonged  form  in  the  fore-part  And  though  this  form  has  no  peculiar 
advantage  over  the  truncated,  in  respect  to  working,  it  Is  beuer  adaptiid  to  admit  of  the  body  be- 
ing constructed  of  malleable  iron,  a  practice  which,  though  more  expennive,  is  certainly  the  most 
preferable,  bv  reason  of  its  greater  durability,  and  being  less  liable  to  fracture  through  the  efiect 
of  shocksi  when  stones  or  other  obstructions  are  encountered. 

(619.)  Besides  the  removal  of  these  parts  of  the  theoretical  mould-board,  other  slight  modifica- 
tioiia  are  admissible.  When  the  parts  nave  been  cut  away  as  described,  the  edge  b  qof  the  share 
«rtll  be  found  too  thick  for  a  cutting  edge.  If  brought  to  a  proper  thickness,  by  removing  the  parts 
bdow,  making  the  edge  to  coincide  with  the  curved  surface ;  the  share  so  prepared  would  have  the 
elwrtteter  that  belongs  to  the  cresting  plows.  The  lower  edge  of  the  mould-board  from  r  to  3  would 
be  also  rather  high,  and  would  present  unnecessary  resistance  to  the  lower  side  of  the  slice ;  both 
parts  therefore,  require  to  be  reduced.  The  snrface  of  the  feather  b  q  is  to  be  sloped  down  till 
'it  beeome  straight  between  the  pointa  b  ando,  a  not  being  more  than  1  inch  above  the  plane  of  the 
■ole,  as  at  the  dotted  linea  »  z  In  fig.  136.  Tpe lower  edge  of  the  mould-board  is  also  to  be  rounded 
oft  as  shown  by  die  dotted  lines  along  the  lower  edge  trm  A  to  o  in  fig.  138.  To  prevent  the  abra- 
rion  of  6m  edge  of  the  dice  in  paaiiag  of«r  ibe  woiild-boftrd,  it  will  alao  be  expedient  to  mak« 
'»») 
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the  line*  rrom  d  lo  >.  id  fig.  1S«,  hll  in,  from  bolow  iba  line  of  truait  Dpwud  u  ihawn  bv  tk 
dnteri  linoi.  u  rf'.  b-.  *■,  «. 

(830.)  Other  nnHliGcatiana  miy,  if  rcquimj   by  pepnlitr  lute  or  olherwisp,  be  fpvea  to  thli 
form  of  mould -hoard.      If,  A^r  Ui«  pninU  bpnvi.  Ac.  have  beea  dclorniiDed  upon  the  cyljD- 

Innemd  of  redociiij  the  mrftrc  lo  iho  Hraijllil  linei  V  p.  kHi.  r  m,  ftc.  we  lesre  ihe  urfua 
■lifhily  convex  npiKi  *t1  there  Uiu-'b,  t  snrlaco  will  be  pro  toced  u  rEprfientcd  by  Uie  dotted 
HCiiDDal  liiie*  of  fir.  12S.  or  IQH,  md  by  becaming  ■lif^hily  eiiher  recurved  above  the  iine  of 
tniQiil.  u  ID  tg.  1S8.  or  wilh  continued  convexity,  aa  in  fie  116,  Plate  XI.,  tlie  aurfice  m  pro- 
doced  wonld  deliver  ihe  alice  without  riali  of  injury  to  the  eiti^ :  wliicb.  ihoiipli  Dot  of  vilal 
imponanre,  ia  filwtya  an  object  in  tlie  eaiimafion  of  the  pLo^t'iuan  who  perlbmia  hja  work  with 

reader  the  moald-hoanl  more  FtEmcioua  m  iho  worhinii  of  ai-tf  dav  roil*. 
|8!1.,  PiK-19T.  PlaTe  XII..  repn:arn»  an  elevation  of  the  new  niouid  board,  aa  now  convniclcd 

lion*]  lines  are  *il  ilrmight  to  llic  bi):bt  of  ilie  line  of  iniiHii;  above  ihai  line  and  before  llie  lero 
(hey  aro  alitthtly  concave.  Ihoui.'h,  s*  ban  bven  diown,  Ihla  if  iwi  impcniive;  boi.  behiud  ibe 

nf  ^ta  tinea.  The  parallclaiTani  k  .*.  heiiif(  a  aection  ot  the  alice  when  in  the  vertical  poailioD, 
will  be  aeen  to  coincide  exactly  with  the  aero-line,  aa  it  will  do  through  the  whole  pansii^  of 
ihe  alice.  Tbe  Ir^item  and  unmeraU  io  Ihcac  two  Bguren  have  the  aame  rcfereiice  *•  in  iIk  other 
figni^a  of  the  tnould  board. 

(fi3S.|  Jaclelng  from  ilie  Irial*  thai  have  been  a 


^^^nfrkl^.Tn^f 


whole  wirlice,  wliidi  ia*  princtpd  object  lo 
lliiJi  meintiorol  "' 


ubn  of  Ihin  member  of  Ihe  plow. 

BSX)  The  Mttvtd-board  Palttm.—lhe  initi 


_.  _._ of  the  moil  Id  board,  including  that  of  the  share;  but.  in  the  conatnie- 

tion  of  a  palierx  from  which  mould  boarda  are  lo  be  caai,  the  prooew  is  somewhat  difleTenl, 
tliODlh  based  on  the  principles  tbove  laid  duwn. 

(flS<.l  In  proceeding  wilh  iliis,  thervfnie.  tiio  quadrtnt  of  ihc  cylinder,  upon  which  the  whola 
problem  is  proundeil,  may  or  mny  not  be  prepared.  If  it  is  to  be  employ  ed.  then  the  first  pro- 
ceas  la  exactly  ns  before  dcKrihcd  in  rctl'Ii:nce  to  llic  quadnnt  Gg.  123.  Plate  XII..  which  moal 

wtthoat  the  jntervemifHi  of  die  solid,  and  hi  the  tblluwing  manner :  Having  described  the  t|iitd- 
not  of  *  circle,  as  a  Ac.  fig.  lan,  of  10  inchea  ladins,  construct  the  diagram  fia.  134,  aa  before  di- 
TBctad.  Ihe  enliie  length  ri  beiug  30  inches,  divided  into  equal  pans  of  3  inches  eacb.  Tbe  ira 
bd  la  then  lo  be  drawn  through  ihe  points  ipnm,  which  points,  instead  of  being  a  transfer.  ■■ 
before  described,  from  the  quadrant,  may  here  he  drawn  at  once  wilh  a  be*m-compaas  touchirig 

Into  ordiuaicB  If.  2g.3k.  Ac. 'to  the  curve  6d.  The  k-iimhsof  these  ordiuaies,  from  the  baae-line 
«A,  are  now  to  be  carefully  tninsferTed  to  the  uuadrmtil  of  the  circle  ft  J  of  fig.  IM.  and  fet  off  in 
the  circunifcretice  thereof  i  thus  tho  point  tin  Hg.  1il6corTrs|inndB  to  the  icnutiiaiionfr  of  ilie  base- 
line in  Fig.  1!4.  The  first  ordinate  7  (>  is  lo  be  set  olT  on  tlie  novlraut  from  1 10  p.  the  second  or- 
dinate 8  H  is  set  off  from  bum.  the  third  T  m  from  b  lo  in.  uid  so  on  Ibrongh  tlw  entire  quadrant 
of  the  circle.  The  radii  ab.ap,  an.  &c.  being  now  dtswn.  wtl)  foniiali  the  successive  angle*  of 
elevation,  with  the  aoleplaiie,  tor  cai'h  divisinn  of  tbe  Icngib  tliroui:liout  the  quadrant. 

(fl3S.)  In  applvinfl  Iboae  lo  the  mould-board,  it  is  to  be  obsi'r>e4  that  the  firat  three  rwdii  bolong 
to  the  share.  iHt  is  a  prolonged  mould.boaH.  or  tlie  lirst  five  if  il  w  Iruncated.  The  qnadranl.  fig. 
I M.  with  its  radii,  bein;;  lbu<i  completely  drawn  nnl  at  full  size  upon  ■  board,  produce  the  line  ba 
lo  y.  and  on  y  aa  a  center,  wiih  a  radius  of  T  inches,  describe  the  arc  n  I,  nnd  nonreolrie  to  it  the 
arc  in.  At  an  aiiel<!  nftri^  draw  t  «  a  tangent  to  the  *ic  o  /,  aud  the  puinl  of  intersection  of  thi* 
tangent  with  the  arc  will  fix  the  extreme  point  _ 

•>  of  Ihe  mnuld-board  at  the  higlit  ot  Uie  line  of  f'v  I»- 

land  aide  plane  i  g,  and  IS  inchea  above  ibe  f  I 
plane  of  Ihe  sole,  or  base  lino  y  i.    From  -I,  lay      1 
off  divixionsor  equal  pans  on  the  arc  d«.  each 
eijual  (0  4|  incites— tbe  diagonal  of  a  square  oT 
3  inehes— which  completca  the  linos  for  the  W>- 
rication  of  the  pattern. 

(62C.)  The  next  step  in  llie  operallon  ialhu 
ot  b-ildiait  "  ^'^''  ""<  of  v'hich  Ihc  paltstn  ia 
to  be  sliai^.  Provide  ■  deal  board  of  3|  Ibet 
ortberehvin  lennh,  with  a  breadth  of  1 0  inche* ; 
have  it  dressed  of  uniform  thickiicas.  and  at  leasl 

•een  at  dAe.intbe  annexed  %.  IM.  and  ab. 

flg.  13«.  PliU  XII..  farming  ■  bsscment  to  tbe 

block,  a  being  Ihe  Hght  ancle,  and  the  coatina- 

aiion  of  the  board  being  hid  frotn  view  nnder  . — 

the  superimposed  block.    Let  the  edge  oe  of  • 

the  bosrd  be  marked  off  in  eqn^  divisions  of  3  ja,  ■dildiho  of  TBI  BLOCS  tOE  TB«  mQUW>- 

Lirhes.  agreeing  exactly  with  those  of  the  dia-  ,„.__  ,._,,,, 

gram.  fig.  ISI,  marking  tho  divirions  with  teltera  "'*■''  '»tt«iii. 

s  nameral*  oairevouding  to  tbe  ndil  of  Ih*  qudrut,  Sg,  ISO,  lb*  end  o  ft  of  Ibe  board  ooit*- 


•I 
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•pondSng  to  the  ndiaa  m  of  the  qaadnnt,  ttnd  to  the  ordinate  7  m  of  the  diagram.  Provide  alw  a 
■ait-aiock  or  bevel  of  the  form  represented  by  de/,  the  stock  de  being  a  straight  bar  with  a  head' 
piece  at  e,  fixed  at  right  angles  to  the  stock,  and  into  this  the  blade  a/  is  to  be  iointed,  in  sach  a 
manner  that  when  the  blade  and  stock  are  set  parallel  to  each  other,  they  shall  iost  receive  the 
thickness  of  the  basement  boaitl  betwixt  tliera.  the  length  of  the  hlade  being  eqaal  to  the  breadth 
of  the  slice.  Five  or  more  pieces  of  well  seasoned,  clean.  3  inch  Memel  or  3rellow-pine  deal  ara 
now  fo  be  prepared,  each  aooat  30  inches  in  length,  and  from  6  to  4  inches  in  breadth.  Set  the 
bevel  to  the  angle  bam,  fig.  126,  and,  applying  it  at  the  end  of  the  board,  as  in  fig.  1S9,  it  will 
point  out  the  position  in  which  the  first  block  g  k  most  be  placed  on  the  board  in  order  that  it 
may  fill  the  lines  of  the  pattern.  The  farther  end  of  the  block,  being  set  in  like  manner  to  fall 
'within  tha  linea,  it  is  to  be  firmly  attached  to  the  board  with  screw-nails.  The  second  block  k  i 
is  to  be  joined  to  the  first  by  tlie  ortlinary  method  of  ^laiug,  being  set  in  the  same  manner  as  the 
first  to  fill  tlie  Imes  of  the  pattern  at  both  ends,  and  this  requires  iu  being  set  obliqaely  to  the  first 
The  third  block  /  m  is  set  m  like  manner,  and  so  on  with  n  o  and  19  q.  The  setting  of  the  different 
blocks  will  be  much  facilitated  bv  having  the  ends  gilnp  cat  off  to  the  plane  of  the  land-side-^ 
thiU  is»  to  coincide  vertically  with  the  land-side  edge  of  the  board,  and  by  keeping  in  view  that 
the  terminal  line  cq  lies  at  an  angle  45^. 

(627.)  The  block  heing  thus  prepared,  the  process  of  workintf  it  q^\»  plain  and  easily  performed 
In  this  way.  Having  set  the  bevel  at  the  angle  bam.  fig.  126,  which  answers  to  the  end  a 6  of 
the  block,  the  bevel  is  applied  as  in  tlie  figure,  and  the  surplus  wood  is  cut  away  to  a  short  dia* 
tance  within  the  end  a  6  of  the  board,  antil  the  blade  of  tlic  bo  vol  lies  evenly  upon  tlie  surface, 
and  the  kneed  head-piece  touching  the  edge  of  the  board.  Set  tlio  bevel  now  at  the  angle  bal, 
and,  applying  it  at  the  first  division  on  the  edge  of  the  board,  cat  away  the  surplus  wood  with  a 
gouge  or  other  tool,  in  a  line  parallel  to  the  end  of  the  board,  or  at  right  angles  to  its  edge  until  the 
edge  of  the  blade  af  lie  evenly  on  tlie  surface,  and  the  bead  of  the  stock  touch  the  edge  of  the 
board  as  before^  Repeating  this  operation  at  each  socce&sive  division  with  the  bevel,  setting  it 
to  the  corresponding  angle  up  to  the  vertical  or  zero-line,  and  we  have  a  series  of  leading  lines  or 
draughts,  each  occupying  its  true  position  in  Uie  surface  of  tlie  mould-board  to  the  bight  of  the  line 
of  transit  By  continuing  these  hues,  each  in  the  direction  already  given  it  until  they  terminate 
in  the  breast  or  in  the  upper  edge  of  the  pattern,  we  have  a  corresponding  series  of  points  now 
determined,  in  the  breast  and  npner  edge ;  and  by  removing  the  surplus  wood  still  remaining  in 
the  spaces  between  the  lines,  and  reducing  the  surface  to  coincide  with  them,  we  have  the  fin- 
ished aurface  from  the  neck  of  tlie  diare  up  to  the  aero. 

(638.)  To  compete  Ike  after  portion  of  the  pallern,  we  have  to  form  a  temporary  bevel  with  a 
carved  blade,  adapted  to  the  small  arc  a  t,  fig.  126,  which  blarle  is  prolonged  in  a  tangent  tu  Bt 
the  angle  of  45^.  With  the  guidance  of  this  bevel,  its  stock  being  still  applied  to  the  board,  as  in 
fig.  189.  cut  away  all  the  wood  that  occurs  to  iotermpt  it  behind  the  zero,  until  it  applies  every 
where  behind  that  line  without  obstruction.  At  the  third  division  beyond  the  zero,  the  pattern 
may  be  cut  off  in  a  right  vertical,  though  this  is  not  imperative,  as  tiie  mould-board  may  be  made 
considerahlv  longer,  and  even  a  little  snorter,  without  at  all  affecting  its  operation.  At  whatever 
distance  In  length  its  terminal  edge  mav  be  fixed,  that  portion  of  the  lino  of  transit  which  lies  be< 
tween  the  zero  and  the  terminus  must  leave  the  original  curve  hmd,  tig.  123,  at  a  tangent  and  it 
will  reach  the  terminus  as  such,  or  it  will  gradually  fall  into  a  reentering  curve,  arcording  as  the 
terminas  is  fixed  nearer  to  or  fiuther  from  the  zero-line :  the  terminus  or  the  line  of  transit  being 
alwaya  19  inches  distant  from  the  land-side  plane.  That  portion  of  the  sarface  which  now  re- 
mains unfinished  between  the  arcs  at  and  au,  fig.  126.  is  to  be  worked  off  in  tangents,  applied 
vertically  to  the  arc  a  A  and  terminating  in  that  part  of  the  line  of  transit  that  lies  between  a  and 
«.  Such  portions  of  the  interior  cylindrical  sartaoe  as  may  have  been  formed  under  the  applica- 
tioa  of  tlie  temporary  bevel  to  the  are  a  t,  are  now  to  be  also  cut  away  by  a  line  passing  through 
the  junction  of  the  tangents  t  af,  tl/,tu,  with  Ubia  cylindrical  arc  a  t,  forming  a  curved  termination 
in  the  lower  part  behind — as  seen  in  fig.  197 — which  completes  Uie  surface  as  proposed. 

(639.)  The  modiJicationM  formerly  pointed  out  paragraphs  (618.)  (619.)  and  (620.)  may  now  be 
made  upon  the  lower  and  the  upper  parts  of  the  pattern.  The  breast-curve  and  the  form  of  the 
upper  edge  will  now  have  assumed  their  proper  curvature ;  and  there  only  remains  to  have  the 
whole  pattern  reduced  to  its  due  thicknesses.  This,  in  the  fore  part  is  usually  about  }  inch,  in- 
creasing backward  below  to  about  1  inch,  and  the  whole  becoming  gradually  thinner  toward  the 
top  edge,  where  it  ma^  be  3-16  inch.  The  perpendicular  bight  behind  is  usiully  about  13  mches^ 
and  at  the  fore  part  14  inchea 

(630.)^  Of  the  Draught  op  Plows. — From  the  complicated  structure  of  the  plow,  and  the  ob* 
ll<|ue  direction  in  which  ciroumslances  oblige  us  to  apply  the  draught  to  the  implement  soma 
misconceptbns  have  arisen  as  to  the  true  nature  and  direction  in  which  tlie  dreugnt  may  be  ap- 
plied.  The  great  improver  of  the  plow  has  fallen  into  this  error,  and  has,  in  some  measure,  been 
followed  by  others.*  He  anserts  "  that  were  a  rope  attached  to  the  point  of  the  share,  and  the 
plow  drawn  forward  on  a  level  with  the  bottom  of  the  furrow,  it  would  infallibly  sink  at  die 
point"  Were  this  really  the  case,  it  would  prove  that  the  center  of  resistance  of  the  plow  in  the 
furrow  must  be  somewhere  below  the  level  of  tlie  sole,  which  is  impossible.  As  tlie  center  of 
gravity  of  any  body,  suspended  from  a  point  at  or  anywhere  near,  the  surface  of  that  body,  wil] 
always  be  found  in  a  continuation  of  the  suspending  hue,  supposing  it  to  be  a  flexible  cord,  so.  in 
like  manner,  the  c-m^er  of  resistance  of  tlie  plow  will  be  always  found  in  tlie  direction  of  the  line 
of  draught  Now  iC  with  a  horizontal  line  of  draught  from  the  point  of  the  sliare,  it  were  found 
that  the  point  of  the  share  had  a  tendency  to  sink  deeper  into  the  soil,  it  would  be  a  clear  proof 
that  the  plow  was  accommodating  itself  to  the  general  law,  and  that  the  center  of  resistance  is  be- 
low the  lino  of  the  sole.  The  faW^cy  of  Uiia  conclusion  is  so  palpable  that  it  would  be  an  aot  of 
npererogatbn  to  refute  it  by  demonstration,  more  especially  as  it  never  can  be  of  any  utility  In  « 
practical  point  of  view.    I  have  thought  it  neeeanry,  nowever,  to  advert  to  it  as  it  appean  to  havo 
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aided  in  throwing  a  nrjrateiy  over  the  mode  of  applying  ihe  Hne  or  angle  of  dtmugkt,  wbioii  fa 
itaelf  i«  a  aalBcieutly  mniple  problem. 

(C31.)  The  reascminff  hitherto  adopted  on  thia  lyranch  of  the  iheocy  of  the  plow  aeema  to  i|B 
mwanded  on  the  two  toUowing  data :  the  kirkt,  on  an  average,  of  a  borte's  shoulder,  or  that  point 
In  his  coUar  where  the  yoke  is  applied ;  and  the  Unfrtk  of  the  dranght-ckiains  that  will  give  him 
ample  freedom  to  walk.  Ii  falls  oat  fortanateiv,  too,  that  the  angle  of  elevation  thas  pitMiooed 
crosses  the  plane  of  the  collar  as  it  lies  on  the  sboalders  of  tlie  lx>rse  when  in  draogfat,  nea.Hy  at 
right  anfflcs.  It  is  my  purpose,  however,  in  this  section  to  ^how  that  (keeping  oot  of  view  some 
practical  difficulties)  the  plow  may  be  drawn  at  any  angle,  from  the  horizontal  np  to  a  little  short 
of  90*^,  and  that  it  would  ro<^airo  leas  and  less  force  to  draw  it  as  the  direction  of  the  line  of  dmagiic 
approached  tlie  horixonul  line.  It  would,  in  all  cases,  be  required  that  the  point  of  the  beam,  or 
vaUier  the  draughtbolt  should  be  exactly  in  the  straight  lino  from  the  center  of  resistance  to  the 
point  where  tlie  motive  force  would  be  applied.  If  this  force  could  be  applied  in  the  horisontal 
direction,  wo  should  have  tlie  plow  drawn  by  tlio  minimum  of  force.  This  ponuon,  however,  is 
impracticable,  as  tlie  Hne  of  draught  would,  in  socli  a  case,  pass  through  the  solid  land  of  the  far* 
low  about  to  be  raised ;  but  it  is  within  the  limits  of  practicability  to  draw  tlie  plow  at  an  angle 
of  12*^,  and.  as  will  be  demonstrated,  tlie  motive  force  required  at  this  angle  would  be  1  seone  or 
14  Ills,  less  tlian  is  required  b^^  dmwing  at  the  angle  of  20^.  which  may  be  held  as  the  average  in 
the  ordinary  practice  of  plowing.  A  plow  drawn  at  this  low  angle,  namely  12*^.  would  have  its 
beam  (if  of  tiie  ordinary  Icnq'th)  so  low  that  the  draught-bolt  would  be  only  10  inches  above  the 
base-line ;  and  this  is  not  an  impracticable  bight,  though  the  tracoH  might  be  required  iooonveni- 
ently  long.  On  the  same  principle,  the  angle  ol  draught  might  be  elevated  to  60'-*  or  70^,  provided 
a  motive  power  could  be  applied  9X  such  high  angles.  In  this,  as  before,  tlie  beam  and  draught* 
bolt  would  have  to  fall  into  tne  line  of  draught  as  emanating  from  tlie  center  of  resistance.  Thn 
whole  plow,  also,  under  this  supposition,  would  require  on  almost  indefinite  increase  of  weight; 
and  the  motive  force  required  to  draw  the  plow  at  an  angle  of  60^  would  be  nearly  twice  that 
leqnirod  in  tlie  horisontal  direction,  or  1  1618  times  that  of  the  present  practice,  exclusive  eC 
what  might  arise  from  increased  weight  We  may  therefore  conclude  tliat  to  draw  the  plow 
at  any  angle  higher  than  the  present  practice  is  impracticable,  and,  though  rendered  pradicar 
ble,  would  still  he  highly  inexpedient,  by  reason  of  the  diKadvaniaffe  of  increased  force  beinff 
thus  rendered  necessary;  unless  we  can  soptKMe  that  the  application  of  steam  or  odier  inan^ 
mate  power  might  require  it.  Neither  would  it  be  very  expedient  to  adopt  a  lower  angle, 
since  it  involves  a  greater  length  of  treoe-chaios,  which,  at  best,  would  be  rather  combroea; 
and  it  would  produce  a  saving  of  force  of  only  one  stone  on  the  draught  of  a  pair  of  hone& 
Yet  it  is  worthy  of  being  borne  in  mind  that,  in  all  cases,  there  is  some  saving  of  labor  to  dka 
horses.  wh(>never  they  are.  by  any  means,  allowed  to  draw  by  a  chain  of  increased  length, 
provided  the  draught-bolt  of  the  plow  is  brought  into  the  line  of  draught,  and  the  draught* 
chains  are  not  of  such  undue  weight  as  to  produce  a  sensible  curvature;  in  other  words,  to 
Insure  the  change  of  angle  at  the  horse's  shoulder,  due  to  the  increased  length  of  the  draugkl- 
cbain. 

(639.)  In  illnstratkm  of  these  changes  in  the  direction  of  the  drauffht.  fior.  130,  Plate  XIII.  will 
render  the  subject  more  intelligible.  Let  a  reprenent  the  body  of  a  plow,  b  the  point  of  tbe  beam, 
and  e  the  center  of  resistance  of  the  plow,  which  may  be  assumed  at  a  hicht  of  3  inches  above 
the  plane  of  the  sole  d  «,  though  it  is  liable  to  change  witliin  short  limits.  The  average  length  of 
the  drauiHit  chains  being  10  feet,  including  draught-bars,  hooks,  and  all  that  intervenes  between 
the  draught  bolt  of  Uie  plow  and  the  horse's  shooldera ;  let  that  distance  be  set  off  in  the  direction 
bft  and  the  average  bight  of  the  liorae's  sbouldera  where  the  chains  are  attached,  being  4  f<$et  9 
indies,  let  the  point  /'be  fixed  at  the  bight  above  the  base-line  d  e.  Draw  the  line  fc.  which  ii 
the  direction  of  the  line  of  draught  acting  upon  the  center  of  re.«istance  c;  and  if  the  plow  is  in 

S roper  temper  it  will  coincide  also  with  the  draught-bolt  of  the  beam  \  e  cj  being  the  angle  of 
ranght.  and  equal  to  SO^.  It  will  be  easily  perceived,  that  with  tlie  same  horses  and  the  same 
lengtli  of  yoke,  the  angle  ec/is  invariable;  and  if  the  plow  has  a  tendency  to  dip  at  the  point  of 
the  share  under  this  arrangement,  it  indicates  that  tho  draught-bolt  6  is  too  Arir^  in  the  bridle. 
Bhiiling  the  bolt  one  or  more  holen  downward  will  bring  the  plow  to  ««rtm  evenly  upon  its  sole. 
On  the  other  hand,  if  the  plow  bos  a  tendency  to  rise  at  the  point  of  tlie  share,  the  indication  fttMU 
this  is,  that  the  dran^ht-bolt  h  is  loo  low,  and  the  rectification  most  be  made  by  raising  it  one  or 
more  holes  in  tho  bridle.  Suppose,  again,  that  a  pair  of  taller  horses  were  yoked  in  the  plow,  the 
draught-chains,  depth  of  furrow,  and  soil — and.  by  consequence,  the  point  of  resistance  c — ^remain- 
ing the  same,  >ve  should  then  have  the  point  /  raised  suppose  to^ ;  by  drawing  the  liney  r.  we 
have  r  c /^  as  the  angle  of  draft,  whicn  will  now  be  22^;  and  in  this  new  arrangement,  the 
irauttht-boll  w  found  to  be  bt^ote  the  line  of  draught/'  c ;  and  if  the  draught-chains  were  applied 
at  b,  in  the  direction /'  6.  the  plow  would  have  a  tendency  to  rise  at  the  point  of  the  share,  oy  thn 
action  of  that  law  of  mrees  which  obliges  the  line  of  draught  to  coincide  with  the  line  which  passeo 
dirough  the  center  of  resistance ;  hence  the  draught-bolt  b  would  be  found  to  rise  to  d',  which 
wonld  raise  the  point  of  the  shore  ont  of  its  proper  direction.  To  rectify  this,  then,  the  draughts 
bolt  most  be  raised  in  the  bridle  by  a  space  equal  xob  I/,  causing  it  to  coincide  with  Uie  tme  tine 
of  draught,  which  would  again  bring  the  plow  to  swim  evenly  on  its  sole. 

(633.)  BLegarding  the  relative  forces  required  to  overcome  the  resistance  of  the  plow,  when 
drawn  at  different  angles  of  draught,  we  have  first  to  consider  the  nature  of  the  form  or  those  parts 
through  which  the  motive  force  is  brought  to  bear  upon  the  plow.  It  has  been  shown  that  the 
tendency  of  the  motive  foroe  acts  in  a  direct  line  from  the  shoulder  of  the  animal  of  draught  to  tlie 
eenier  of  resistance ;  and  referring  again  to  fig.  130,  Plato  XIII..  were  it  not  for  considerations  tff 
convenience,  a  straight  bar  or  beam  lying  in  the  direction  c  6.  and  attached  firmly  to  the  plow'a 
body  anjrwhere  between  e  and  g,  would  answer  all  the  narposes  of  draught,  perhaps,  better  than 
the  present  beam.  But  the  draught  not  being  the  end  m  View,  bat  merely  the  means  by  wMeh 
that  end  is  accomplished,  the  former  is  made  to  subserve  the  lattor ;  and  as  the  beam,  if  placed  hi 
the  direction  e  6,  wonld  obstmct  the  proper  working  of  the  plow,  we  ere  eonetrained  to  resort  to 
(596) 
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■DiNPier  tndiraet  actkm  to  arriTe  tt  the  desired  eflbcL  This  indirect  aotioa  is  acoompUdsed  throMh 
themedittm  of  a  vytiom  of  rigid  angalar  frame  work,  consiactug  of  the  beam  and  tiie  body  of  the 
plolPS  or  tboae  parts  of  them  compreoended  between  the  point*  b,  A,  c.  the  beam  being  ao  connect* 
ed  tO'tiMB  body  a  A.  aa  to  form  a  rigid  maaa.  The  efibct  of  the  motive  force  applied  to  thia  rigid 
ayatetti  of  parts  at  the  point  ^,  and  in  the  direction  &/,  prodaoes  the  aame  reaalt  aa  if  c  ^  were  tenly 
coimected  by  a  bar  in  the  position  of  the  line  e  b,  or  as  if  that  bar  akme  were  employed,  as  in  tlie 
ease  before  sapposed.  and  to  tlie  exdasion  of  the  beam  b  k, 

(634.)  Having  thus  endeavored  to  illotftrate  the  caoaes  of  the  obliqne  action  of  the  plow,  ahow- 
ing  thai  the  obhqaity  is  a  concomitant  following  the  considerations  of  convenience  and  fitness  ia 
working  the  implement,  I  proceed  lu  show  tne  relioive  measoro  of  the  effects  of  the  oblique  action. 
It  is  weU  known  that  ttie  force  of  dnta^ht  required  to  impel  the  plow,  when  exerted  in  the  direc- 
tion b  /.  may  be  taken  at  an  average  oi  S4  stones,  or  336  lb&  Analysing  this  force  l>y  means  of 
the  parallelogram  of  forces,  if  we  make  the  line  bfio  represent  33*6  lb&,  the  motive  force ;  and 
complete  the  parallelogram  6  if  4r,  we  have  the  foree  bf  held  in  eoailibrinm  by  the  two  forces 
«^  and  k  b ;  tlie  first  acting  in  tne  korizotUal  direction  to  draw  the  plow  forward,  the  second  act- 
ing vfrHeally.  to  prevent  tne  point  of  the  beam  from  s:nking  ,  which  it  would  do  were  a  horizon- 
taf  force  only  applied  to  the  point  of  the  beam.  The  relation  of  these  forces  i  b  and  k  b  lo  the  ob- 
lique force  will  be  as  the  length  of  the  lines  t  b  and  A  ^  to  the  line  6 /,  or  the  line  t  b  will  repre- 
sent 3S9lbs..  while  the  obliqae  tbroe  is  336  lbs.,  and,  the  force  k  b  95  ft>s.  This  last  force  is  repre- 
sented as  lifting  the  beam  vertically  by  suspension,  but  the  same  result  would  follow  if  tlie  beam 
were  supported  by  a  wAee/  under  the  point  b ;  the  wheel  would  then  bear  up  the  beam  with  the 
aame  force  as  that  by  which  it  was  supposed  to  be  suspended,  95  lbs.  But  tp  carry  out  the  sup- 
poehioa,  let  the  draught  now  found  be  applied  horizontally  fiom  tlie  point  c.  As  the  plow  would 
uen  have  no  tendency  either  to  dip  or  rise,  the  force  k  b  vaoidhes,  leaving  only  the  direct  bori- 
aoncat  force  t  b\  hence,  were  it  possible  to  apply  the  draaght  in  a  horizontal  direction  fioB  the 
point  of  resistance,  the  resistance  of  the  plow  would  be  32:2  lbs.  instead  of  336  Iba 

(935.)  But  to  return  to  tlie  previous  poMtioo  of  tho  draught,  wherein,  still  supposing  it  to  be  in 
the  horizontal  direction,  and  thereby  requiring  that  the  point  of  the  beam  have  a  »yppori  to  pre- 
vent its  sinking  too  low.  This  support  ma^  be  supposed  either  a  foot  as  seen  in  many  both  an- 
eieat  and  modern  plows,  or  in  the  sliape  of  a  wlieel  or  wheels,  so  much  empfoyed  in  many  oif  the 
En^lbh  plows.  We  see  at  once,  under  this  consideration,  the  office  that  a  wheel  performs  in  the 
action  of  a  plow.  It  has  been  shown,  that  whether  the  plow  be  drawn  in  the  ordinary  direction 
of  draoght  b  f,  in  which  one  oblique  propelling  force  only  is  exerted,  or  with  two  antagonist 
forces,  b  t,  in  the  horizontal  direction,  and  the  upholding  force,  b  k,  in  the  vertical,  we  find  that, 
in  the  latter,  the  difihrence  in  favor  of  the  motive  force  is  oul^  1-34  of  the  usual  resistance ;  but  the 
upholding  force  is  equal  to  3-7,  while  none  of  these  variations  has  produced  anv  change  in  tlie 
absolute  resistance  of  the  plow.  The  impelling  force  is  theoretically  less  in  the  mtter  case ;  bat 
anoe  the  wheel  has  to  carry  a  load  of  9.5  lbs.,  we  have  to  consider  the  effect  of  this  load  upon  a 
small  wheel,  arising  fiT>m  friction  and  the  resistance  it  will  encounter  by  sinking  kss  or  more  into 
the  subsoil.  I  have  a<)certained,  from  exporimeot.  tluit  the  difierence  of  force  required  to  draw  a 
wlieel  of  13  inches  diameter,  loaded  as  above  described,  and  again  when  unlwuied,  ov«r  a  tol- 
erab^  firm  soil  is  equal  to  33  Iba,  a  quantity  exceeding  1|  tiroes  the  amount  of  saving  that  would 
accrue  by  adopting  this  supposed  horizontal  draui^ht  with  a  wheel  Having  thus  found  the 
amount  of  draught  at  two  extremities  of  a  scale,  the  one,  being  the  oblique  draught,  in  common 
use  nt  an  angle  of  30^,  the  other  deduced  from  this,  throut^h  the  medium  of  the  established 
principlee  of  oblique  forces,  and  the  latter  producing  a  saving  of  only  1-34  of  the  motive  force, 
whRe  it  is  encumbered  with  an  additional  resistance  arising  from  the  support  or  wheel ;  it 
•eoeasarily  follows  that,  at  all  intermediate  angles  of  draught,  or  at  any  angle  whatever,  where  the 
principle  of  the  parallelogram  of  forces  finds  place— and  it  will  find  place  in  all  cases  where 
wheels  yidSUng  any  suopori  are  applied  to  tlie  plow  under  the  beam—there  must  neoesaa- 
rily  be  an  increase  tn  the  etmonnt  of  retitiamx  lo  Ike  moiive  force, 
\939.)  inia  being  a  question  of  some  importance,  tho  diagram,  fig.  13L  will  rai^r  it  mor» 


Fig.  131. 
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evUent    Let  a  be  the  point  of  resistance  of  a  pfow's  body,  b  the  poUit  of  tlie  beam,  e  the  porf< 
tkm  of  dw  hone's  shoulder,  and  a  d  the  horizontal  line ;  then  will  c  a  d  be  the  angle  of  draurin 
•foil  to  ttP.    Iiet  the  cirde  e  represent  a  wheel  placed  under  the  beam,  which  is  supported  ojr 
(887 
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a  11601  or  fiieem,  here  represented  by  the  line  r  b.  In  this  poshioa  the  pttini  ttlC  tlie  beam,  which  ii 
m]«o  the  point  of  draoght,  lie«  in  tlic  line  of  draught :  ilic  wliccl.  iliea*fim».  bi*ara  no  kind,  bat  ia 
•imply  in  place,  and  lia«  no  effect  on  the  draa^it :  llic  motive  fiiirc.  iliorffoiv.  ciHiiinuea  lu  be 
336  Im.  Sappooe  now  the  point  of  the  beam  to  be  raided  lag.  w  tliat  the  line  of  ilraught^ rmay 
be  borixontal ;  and  since  the  line  of  draoght  lies  now  oot  of  the  original  line  m  /'  r.  aiMl  Ins  aa> 
aomed  that  of  a  g  e — g  being  now  supported  on  tlie  prodoccd  stem  r  ^  uf  ilio  wlicel— draw  r  t 
perpendicular  to  a  c,  and  complete  the  parallciograra  aigk;  tJic  side  a  i  will  mill  repmvni  the 
original  motive  force  of  336  lbs.,  but,  bv  the  change  of  direction  of  tlic  Imh>  of  draught,  ilie  re- 
quired force  will  now  be  represented  by  the  diagiuial  a  g  of  the  paralk'lvsram.  equal  to  about 
351  lbs. ;  and  g  e\nm  oontinoation  of  this  force  in  a  horixonlal  direction.  Tlio  draught  is  ilicre* 
fore  increased  by  15  lbs.  Complete  alw>  the  paral kilogram  a  /  g  m.  and  a«  the  diagonal  a  r — tlio 
line  of  draoiflit  last  foand — is  equal  to  i*'tl  lbs.,  the  ^idc  /  g  of  the  paraik*Uii.Tntn  will  repmirm  iho 
vertical  preiourc  of  the  beam  upon  the  wIh'c)  f.  ct]un\  to  about  *J(JO  lbs.,  u  lii«-li.  fmm  ex|ierimcnta 
^635),  may  he  valaed  at  40  lbs.  of  additional  rcsi<«tai)cc.  making  ihc  \\  iiol«;  rcHiittancc  tu  llie  mc^ 
tive  force  :J91  lbs.,  and  being  a  total  incrmxe  nri*ins  from  Ihe  iHlmHucttnH  of  a  trkiH  im  tkh 
ponilionof  .'>.!  ib<«.  Having  here  derived  a  maximum — no  fluubt  an  exironie  caHC — and  ilicuaual 
angle  of  i'O^  as  iho  roiiiiiiiura,  we  can  predicate  tliai.  al  any  nngic  inicrnu'ilinie  In  i  a  h  and  tag, 
the  resistance  run  never  be  reduced  to  the  minimum  of  'XM\  llm.  llonro  it  f«inf»wK.as  a  iitruilary, 
that  ichrrin  pfacril  umler  the  Itrmn  can  never  Ici«j««mi  the  n»sisinn«'e  ol  the  plow  :  but.  on  tlie  ^ttn-^ 
trary,  mupt  in  all  rR«(*H.  inrrrase  the  roHistanre  tf>  the  nioiivo  icn-c  nitirc  or  Icnii.  a(*«*finling  to  the 
degre*'  of  presKnn*  that  is  bmuglit  upon  the  whoi-l.  and  litis  w  ill  U*  pni|Kirtiuiial  to  the  sine  of  the 
angle  in  the  re»iiliant  Q  g  f^(  the  line  of  drauuhi. 

(637.)  The  application  of  a  irficrf  in  ///.•  hi"*-!  of  a  plow,  dm**  not  come  under  the  same  mode 
of  reasoning  ait  that  under  the  lx*ani.  the  fonnor  liccoining  a  piirt  of  the  b<Miy.  rn)ni  v^liich  all  llie 
natural  rcsi^>toncc  Hows;  but  in  viewing  it  as  a  part  of  that  hody  only,  wc  «*an  arrive  at  certain 
conrliiHioiiH  which  are  ouiie  comiiaiible  with  careful  exrierimcnis. 

(6.1^.;  The  brendih  ot  the  whole  nibbing  surfafX!  In  liic  Uxly  of  a  plow,  when  turning  a  fur> 
row,  is  onmn  average  sbout  17|  inches,  and  supnosing  that  purfnce  to  lie  pn'Rocd  nearly  <N|ua] 
in  all  parts,  we  shall  have  the  %ole%h4tCy  which  is  about  'i\  inchoH  bniad.  orcupving  1-7  part 
of  the  surface;  and  taking  the  entirt;  average  restfiiaiice  of  the  plow's  ImmU*.  as  iN*lore.  at  n:i<i 
lbs.,  we  have  1-7  of  this  e(|ual  to  -IH  lbs.,  as  the  greatest  amount  of  n*}sisiaiire  prmliicetl  bv  the 
sole  of  the  plow.  Kut  this  is  under  the  supposition  that  the  n'simnnre  arisi's  fiiuii  a  uniform 
degree  of  friction  spread  river  tiie  whole  rubbing  surface  of  the  Uxiy :  while  we  have  seen,  on 
the  contrary,  that  liie  coulter,  when  acting  alone,  presents  a  reHistanee  eiiual  to  the  entire  plow. 
It  is  only  n*n>«>nable.  ihereft>rc.  in  abticnce  of  farther  ex|ieriinents.  to  coiH'lude  that  llie  fore  parts 
of  tlie  body — llic  coulter  and  «kftrt — y;V///  n  tttrffc  proporlioH  of  the  n'ststttHtr  trhrn  InrntHg  the 
f»rroir.Mficf ;  but  siiu*e  we  canimt  appreciate  this  with  any  deurce  of  exactness,  let  the  sole  nave 
Its  full  sliare  of  tlic  resistance  before  stated,  namely.  4H  Ibti.  If  a  wheel  is  applietl  at  or  near  tha 
heel  of  the  plow,  it  can  only  bear  up  the  hind  part  of  the  sole.  ati«l  prevent  its  ordinary  frictioo, 
which,  at  the  very  utmost,  cannot  be  more  than  |  of  tlic  eiitin^  friction  due  to  the  entire  sole.  A 
wlieel.  therefore,  placed  here,  and  acting  under  every  favoring  circumsiaii<<e.  even  to  ilic  sap- 
posed  extinction  of  its  own  friction,  could  not  reduce  liie  n*siMianrc  by  ni.'ire  than  01  lbs.,  being 
the  half  of  that  due  to  tlie  entire  lole.  or  it  is  l-Hof  the  entire  reKistnnce.  Hut  vverannot  iniaeine 
a  wheel  so  placed,  to  continue  any  lenirth  of  lime,  without  biN'omiiig  cloif^eil  in  all  directions, 
thereby  greatly  incrt*aHing  its  own  friction;  oiid  when  ii  is  considered  that  the  iie<'ew*nrily  small 

tiorlion.  of  any  wheel  that  can  be  so  applied,  will  sink  into  the  submiil.  to  an  extent  that  will  still 
iring  the  M)le  of  the  plow  into  contact  with  tlie  sole  of  tlie  furrow.  It  will  thus  lie  k*und  that  the 
amount  of  reduction  of  tlie  general  re!«iHiaiicc  will  l»e  very  much  abridged,  certainly  not  .'ess  than 
onC'half.  which  reduci^s  the  whole  nuvinif  of  draught  to  atpiantity  not  exceeding  \'2  lbs.,  and  even 
this  will  lie  always  floubtful.  from  the  tiilKculty  of  kecfiing  such  wheels  in  gtssl  working  condi- 
tion. This  view'of  a  wiieel  filafM*d  at  the  heel  has  been  eoiilirmed  by  nciual  experiments,  care- 
fully  conducted,  w I lerei  11  Palmer's  patent  plow  with  a  wheel  in  the  heel  (as  pateiitctl  many  yean 
ago),  but  in  thiscai«e  it  was  applied  oti  the  best  principles,  gave  ituhctttionx  of  incmncd  mti»t. 
aucv  from  the  nnc  of  thr  irhrd.  an  roMt/Htrrd  iriih  the  xtttue  jJou-  trhm  the  irhrf/  n-fu  rrmorrd  ; 
the  diilerence  having  been  I^  sione  in  favor  of  no  wheel.  1  hcKiiaie  not.  tlierefore.  to  ^ay  that  in 
no  case  can  wheels  be  of  sc*rvice  toward  retlueing  the  resistance  of  the  plow,  whether  tliey  be 
placed  liefore  or  behind.*  or  in  Ixith  {Misitions  and  the  chances  are  numenius  that  they  shall  act  In- 
Juriously.  That  the  use  fif  wheels  inny.  under  certain  circumstances,  bring  the  impiement  within 
Uic  maiiagemeiil  of  less  skillful  hands  than  is  re(|uire<l  for  the  swing  phtw.  must  be  admitted  :  but. 
at  the  same  time,  there  may  be  a  question  w  heiher.  even  with  that  ailvantage.  the  practi(H>  is  com- 
mendable. I  sliouid  be  wanting  in  cantlor  if.  for  myself,  I  auswered  oilierwtso  than  in  tlie  >icgE- 
tive.--J.  8.  J 


*  The  wheel  under  the  beam,  for  general  uic,  is  thought  by  many  nut  commendsbto ;  but  the  ahcll 
vbecl  in  the  land-aide  Is  an  improTemcnt,  aa  It  dlmbilabea  or  reduces  the  rcslitanoo  nMicrially. 
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24.    THE  VARIOUS  MODES  OF  PLOWING  RIDGES. 

....    **  Your  i^owshare,    .... 
Draws  bT  one  pnir,  obedieui  to  the  rolce, 
And  doable  rein,  held  b^  the  plowman's  hand, 
MoToa  right  along,  or  winda  as  he  directs." 

Gbahajl 

(639.)  Your  knowledge  of  soils  will  become  more  accurate  after  you 
have  seen  them  plowed ;  for  as  long  as  a  crop,  or  the  remains  of  one,  cot- 
ei-s  soils,  their  external  characters  cannot  be  lully  exposed  to  view. 

(640.)  On  observing  a  plow  at  work,  you  might  imagine  that  the  laying 
over  of  a  furrow-slice  is  a  very  simple  process  ;  but  it  is  really  not  so  sim- 
ple as  it  appears.  You  have  already  seen,  in  the  constiniction  of  the  plow, 
that  the  furrow-slice  is  laid  over  by  a  machine  of  veiy  complicated  struc- 
ture, though  simple  in  its  mechanical  action  on  the  soil ;  and  you  may 
learn,  by  a  single  trial,  that  the  plow  is  not  in  reality  so  very  easily  guided 
as  it  appeal's  to  be  in  the  hands  of  an  expert  plowman.  You  might  also 
imagine  that,  as  the  plow  can  do  nothing  else  but  lay  over  a  furrow-slice, 
the  forms  of  plowing  do  not  admit  of  much  variety ;  but  a  short  course 
of  observation  will  convince  you  that  there  are  many  modes  of  plowing 
land. 

(641.)  The  several  modes  of  plowing  land  have  received  characteristic 
appellations,  and  these  are — gathering-up;  crown-and-fun*ow  plowing; 
casting  or  yoking  or  coupling  ridges  ;  casting  ridges  with  gore  furrows  ; 
cleaving  down  ridges ;  cleaving  down  ridges  with  or  without  gore  furrows ; 
plowing  two-out-and-two-in ;  plowing  in  breaks;  cross-furrowing;  angle 
plowing,  ribbing,  and  drilling ;  and  the  preparative  operation  to  all  plow- 
ing is  termed  feering  or  strildng  the  ridges. 

(642.)  These  various  modes  of  plo-vving  are  contrived  to  suit  the  nature 
of  the  soil  and  the  season  of  the  year.  Heavy  land  requires  more  cautious 
plowing  than  light,  because  of  its  being  more  easily  injured  by  rain  ;  and 
greater  caution  is  required  to  plow  all  sorts  of  land  in  winter  than  in  sum- 
mer. The  precautions  here  spoken  of  allude  to  the  facilities  given  to  sur- 
face water  to  flow  away.  The  different  seasons,  no  doubt,  demand  their 
respective  kinds  of  plowing ;  but  some  of  the  modes  are  common  to  all 
seasons  and  soils.  Attention  to  all  the  methods  will  alone  enable  you  to 
understand  which  kind  is  most  suitable  to  particular  circumstances  of  soil, 
and  particular  states  of  season.  To  give  you  an  idea  of  all  the  modes, 
from  the  simplest  to  the  most  complicated,  let  the  ground  be  supposed  to 
be  eVen  in  reference  to  the  state  ot  its  surface. 

(643.)  The  supposed  flat  ground,  after  being  subjected  to  the  plow,  ia 
left  in  the  form  oi  ridges  or  of  drills^  each  ridge  occupying  land  of  equal 
area,  determined  by  similar  lengths  and  breadths.  The  ridges  are  usually 
made  N.  and  S.,  that  the  crop  may  enjoy  the  light  and  heat  of  the  solar 
lays  in  an  equal  degree  throughout  the  day ;  but  they  should,  neverthe- 
less, traverse  the  slope  of  the  ground,  whatever  its  aspect  may  be ;  and  this 
is  done  that  the  surface  water  may  flow  easily  away. 

(644.)  Ridges  are  made  of  the  different  breadths  of  10,  12,  15,  16,  and 
18  feet,  in  different  parts  of  the  country.  Tliese  various  breadths  are  oc- 
casioned partly  by  the  nature  of  the  soil,  and  partly  by  local  custom.    With 

regard  to  the  soil,  heavy  land  is  formed  into  narrow  ridges,  to  allow  the 
(577) 19 
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rain  to  flow  quickly  into  the  open  furrows.  Hence,  in  many  parts  of  Eng- 
land, the  ridges  are  only  10  and  12  feet  in  width,  and  in  some  localities 
they  are  in  ridglets  of  5  or  6  feet.  In  Scotland,  even  on  the  strongest  land, 
the  ridges  are  seldom  less  than  15  f^et ;  in  some  localities  they  are  from 
16  to  36  feet,  and  in  light  soils  a  not  unusual  width  is  18  feet.  In  Ber- 
wickshire and  Roxburghshire,  the  ridges  have  for  a  long  period  been  15 
feet  on  all  classes  of  soils,  being  considered  the  most  convenient  width  for 
the  ordinary  manual  and  implemental  operations.  In  other  parts  of  the 
country,  16  and  18  feet  are  more  common.  More  than  half  a  century  ago, 
ridges  were  made  very  broad — that  is,  from  24  to  36  feet — ^high  on  the  top 
or  crovni,  and  crooked  like  the  letter  S,  from  the  mistaken  notion  that  the 
crook  always  presented  some  pait  of  the  ridge  in  a  light  position  to  the 
sun — a  form  which,  although  it  did,  would  remove  other  parts  as  far  away 
from  the  sun's  influence.  In  the  Carse  of  Gowrie,  such  broad,  crooked 
ridges  still  exist ;  but  the  usual  practice  throughout  the  country  is  to  have 
ridges  of  moderate  breadth,  straight,  and  looking  to  noon-day.  In  many 
parts  of  Ireland  the  land  is  not  put  into  lidges  at  all,  being  done  up  with 
the  spade  into  narrow  stripes  called  lazy-htds^  separated  by  deep,  narrow 
trenches.  Where  the  plow  is  used,  however,  ridges  are  always  formed, 
though  narrow,  but  usually  of  12  feet.  For  the  sake  of  uniformity  of  de- 
Bcription,  let  it  be  understood,  when  I  speak  of  a  riuge,  that  an  area  of  15 
feet  of  width  is  meant. 

(645.)  The  first  process  in  ridging  up  land  from  the  flat  surface  is  called 
fetring  or  striking  the  ridges.  This  is  done  by  planting  3  or  more  of  such 
poles,  graduated  into  feet  and  half-feet,  as  were  recommended  for  setting 
off  the  lines  offence  (446),  and  which  are  used  both  for  directing  the  plow 
employed  to  feer  in  straight  lines,  and  for  measuring  off  the  breadth  of  the 
ridges  into  which  the  land  is  to  be  made  up,  from  one  side  of  the  field  to 
the  other. 

(646.)  Land  is  feered  for  ridging  in  this  way  :  Let  a  b,  fig.  132,  repre- 
sent the  S.  and  £.  fences  of  a  field,  of  which  let  x  be  the  head-ridge  or 
head'landf  of  the  same  width  as  that  of  the  ridges,  namely  15  feet.  To 
murk  off  its  width  distinctly,  let  the  plow  pass  in  the  direction  of  r  e,  with 
the  furrow-slice  lying  toward  x.  Do  the  same  along  the  other  head-land, 
at  the  opposite  end  of  the  field.  Then  take  a  pole  and  measure  off  tho 
width  of  a  quarter  of  a  ridge,  viz.  3  feet  9  inches,  from  the  ditch  lip  a  to  e, 
and  plant  a  pole  at  e.  With  another  pole  set  off  the  same  distance  from 
the  ditch  a  to  d,  and  plant  it  there.  Then  measure  the  same  distance  from 
the  ditch  at  «  to  ^  and  at  f  look  if  d  has  been  placed  in  the  line  of  fc; 
if  not,  shifl  the  poles  a  little  until  they  are  all  in  a  line.  Make  a  mark  on 
the  ground  with  the  foot,  or  set  up  the  plow-staff,  at  /i  Then  plant  a  pole 
at  ^  in  the  line  o£  /dc.  Before  starting  to  feer,  the  plowman  measures' 
off  14- ridges — ^namely,  18  feet  9  inches — ^from  y  to  k^  and  plants  a  pole  at 
k.  He  then  starts  with  the  plow  from  y*to  d,  where  he  stops  with  the  pole 
standing  between  the  horses'  heads,  or  else  pushed  over  by  the  tying  of 
the  horses.  He  then,  with  it,  measures  off,  at  right  angles  to  J'c,  a  line 
equal  to  the  breadth  of  14-  ridges,  18  feet  9  inches,  towai'd  t  until  he  comes 
te  the  line  of  k  /,  where  he  plants  the  pole.  In  like  manner  he  proceeds 
from  d  to  g,  where  he  again  stops,  and  measures  off  14  ridges,  18  feet  9 
«]iches  breadth,  from  g  toward  v  at  a  point  in  the  line  of  A;  Z,  and  plants  the 
pole  there.  He  then  proceeds  toward  the  other  head-ridge  to  the  last  pole 
(^frt>m  g,  and  measures  off  1\  ridees,  18  feet  9  inches,  from  c  to  /,  and 
plants  the  pole  at  L  From  I  he  looks  toward  ^  to  see  if  the  intermediate 
poles  are  in  the  line  Ik;  if  not,  he  shifla  them  to  their  proper  points  as  he 
returns  to  the  head-ridge  «  along  the  furrow  be  had  made  in  tne  line  /*c. 
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On  coming  down  cf  he  obviates  any  deviation  from  the  straight  line  thttt 
tile  plow  may  have  made.    In  the  line  of  fc  the  furrow-slices  of  the  feer-' 
ing  have  been  omitted,  (o  show  you  the  setting  of  the  poles.    It  is  of  mudi 
importance  to  the  correct  feering  of  the  whole  field  to  have  those  first  two 
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faeringSy  fc  and  Jc  Z,  drawn  correctly ;  and,  to  attain  this  end,  it  is  propet* 
to  employ  two  persons  in  the  doing  of  it — ^namely,  the  plowman  and  thtf 
fann-ste^rard,  or  farmer  himself.  It  is  obvious  that  an  error  committed  at 
the  first  feerings  will  be  transmitted  throughout  the  whole  field.  A  very 
steady  plowman  and  a  very  steady  pair  of  horses,  both  accustomed  to  fiser, 
should  only  be  intrusted  with  the  feering  of  land.  Horses  accustomed  to 
feer  will  walk  up  of  their  own  accord  to  the  pole  standing  before  them. 
In  like  manner  tne  plowman  proceeds  to  feer  the  line  k  I,  and  so  also  the 
line  op  ;  but  in  all  the  feerings  after  the  first,  from  f  to  k,  the  poles,  of 
course,  are  set  off  to  the  exact  breadth  of  the  ridge  determined  on — ^in  thii 
case  15  feet,  such  as  frt>m  «  to  ^,  «  to  r,  j?  to  w^  m  the  direction  of  the  ar- 
rows. And  the  reason  for  setting  off  c  /  at  so  much  a  greater  distance  than 
If  <fr  pto  iBj  that  the  \  ridge  a  h  may  be  plowed  up  first  and  without  de- 
lay, and  that  the  rest  of  the  ridges  may  be  plowed  by  half-ridges.  The 
half-ridge  a  A  is,  however,  plowed  in  a  different  manner  from  the  rest ;  it 
is  plowed  by  going  round  the  feering  fc  until  the  open  furrow  come»  ta 
a  e  on  the  one  side  and  to  A  t  on  the  other.  Then  h  %  constitutes  the  feisis 
ing,  along  'with  Jc  I,  for  plowing  the  2  half-ridges  z  i  and  z  k,  which,  wteir 
done,  the  open  furrow  is  left  m  the  line  z  y,  corresponding  to  the  opeit' 
fiarow  left  in  the  line  e  a,  and  between  which  is  embraced  and  finished  th^- 
full  ridge  of  15  feet  e  z.  The  half-ridges  z  k  and  z  o  are  plowed  at  the 
same  time  by  another  pair  of  horses,  and  the  open  furrow  zy  ]a  left  be- 
tween them,  and  the  fiill  ridge  zkz  \b  then  completed.  In  like  mantitt' 
the  balf-ridges  z  o  and  jzr  r  are  afterw&rd  plowed  by  the  same  horses,  ai^ 
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the  open  furrow  s y  is  left  betweca  tliem,  and  the  full  ridge  zo  e  Ib  theo 
completed.  And  so  on  with  every  other  fecring  in  the  field.  Had  the 
feenng  been  eel  off  the  breadth  of  a  half-ridg'e — that  is,  74  feet — in  the  line 
of  t  A,  irom  a  to  A  and  from  «  to  i,  this  half-ridgo  could  only  have  been 
plowed  by  all  the  furrow-aliceH  being  turned  over  toward  A  i,  and  the  plow 
returning  back  empty,  thus  losing  half  its  time, 

(647.)  As  a  meanii  of  Becuring  perfect  accurncy  in  measuring  off  the 
breadths  of  ridgea  at  right  angles  to  the  feeringB,  lines  at  right  angles  to 
fe  should  be  set  off  acrnsa  the  field,  from  the  crose-table  and  poles  set  at 
a  and  g,  in  the  direction  of  dt  and  s  v,  and  a  furrow  made  by  the  plow  in 
each  of  these  lines,  before  the  hreadihs  of  the  fcerings  are  measured  along 
ibem.  Most  people  do  not  lake  ihe  trouble  of  doing  this,  and  a  very  care- 
fill  plowman  renders  it  a  precaution  of  not  absolute  necessity,  but  every 
proficient  farmer  will  always  do  it,  even  at  the  sacrifice  of  a  little  time  and 
•ome  trouble,  as  a  means  of  securing  accuracy  of  work. 

(648.)  As  the  plow  compli.tes  each  fcering,  the  furrow-slices  appear  'aid 
over  as  at  m  and  n.  \\'hi[e  one  plowman  proceeds  in  this  manner  to  fcer 
each  ridge  across  the  ficlil,  the  other  plowmen  commence  the  plowing  of 
the  land  into  ridgea  ;  and,  to  Rfiiird  a  number  of  plowmen  space  for  begin- 
ning their  work  at  the  same  time,  the  fecring-plowman  should  be  set  to 
his  work  at  least  half  a  day  in  advance  of  the  rest,  or  more  if  the  number 
of  plows  is  great  or  the  ridgea  to  be  feered  long.  In  commencing  to  plow 
the  ridges,  each  plowman  takes  two  feerings,  and  begins  by  laying  the  fur- 
row-slices of  the  feelings  together,  such  as  m  and  »,  to  form  the  crowns  of 
the  future  ridgea.  In  this  way  one  plowmnn  lays  together  the  furrow- 
■lices  of /c  and  i  /,  while  another  is  doing  the  aame  wiui  those  of  o;?  and 
rw.  I  have  already  described  how  the  j  ridge  a  A  is  plowed,  and  stated 
that  the  rest  of  the  ridges  are  plowed  in  J  ridges.  The  advantage  of  plow- 
ing by  J  ridges  is,  that  the  open  furrows  are  thereby  left  exactly  equi-dis- 
tant  from  the  crowns  ;  whereas,  wore  the  riilges  plowed  hy  going  round 
and  round  the  crown  of  each  lidge,  one  ridge  might  he  made  by  one  plow- 
man a  Utile  broader  or  narrower  than  the  one  on  each  side  of  it — that  is, 
broader  or  narrower  than  the  determinate  breadth  of  15  feet. 

(649.)  A  ridge,  a  a,  fig.  133,  consists  of  a  crown  A,  two  flanks  c,  two  fiir- 
row-brows  d,  and  two  open  fun-ows  a  a.  An  open  furrow  is  finished  at 
the  bottom  by  two  mould  or  bint-end  furrows,     (Fig.  134.) 

(650.)  After  laying  the  fcering  fun'ow-aUces  to  make  the  cro<vns  of  the 
ridges,  such  as  at  ./"c,  k  I,  op,  and  r  w,  fig.  132,  the  plan  to  plow  up  ridgea 
fixim  the  flat  ground  is  to  turn  the  horses  toward  you  on  the  head-ridges, 
until  all  the  furrow-Hliccs  l>etween  each  fecring  are  laid  over  until  you 
reach  the  lines  y  x,  which  then  become  the  open  fuii'ows.     This  method 


tf  plowing  is  called  gathering  up,  or  gathering  up  from  the  flat,  the  dispo* 
litJoQ  of  whoae  furrows  is  shown  in  fig.  133,  where  aaa  embrace  two 

(580) 
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whole  ridgea,  on  the  rieht  sides  of  which  all  the  furrows  lie  one  way,  from 
a  to  b,  reading  from  the  rij^ht  to  the  lefl ;  and  on  the  left  sides  of  which 
all  the  furrow-slices  lie  in  the  opposite  direction,  from  a  to  b,  reading  from 
the  left  to  the  right ;  and  both  sets  of  fuiTOW-slices  meet  in  the  crowns 
bbb.  The  open  furrows  a  a  a  are  finished  off  with  the  mould  or  hint-end 
furrows,  the  method  of  making  which  is  described  in  the  next  figure. 

(651.)  The  mould  or  hint-end  furrow  is  made  in  this  way ;  When  the 
last  2  furrow-slices  of  the  ridges  a  a,  fig.  134,  are  laid  over,  the  bottom  of 
£be  open  furrow  is  as  wide  ob  represented  by  the  dotted  line  e,  extending 


from  a  to  a.  The  plow  goes  along  this  wide  space,  and  first  lays  over  a 
triangnlar  furrow-slice  b  on  one  aide,  and  another  of  ^e  same,  b,  on  the 
other  side,  up  against  and  covering  the  lower  ends  of  the  last  furrow-slicsB 
a  a,  and  by  which  operation  the  ground  is  hollowed  out  in  the  shape  rep- 
resented at  c  by  the  sole  of  the  plow,  The  dotted  line  d  shows  the  level 
of  the  ground  in  its  former  state,  before  it  was  begun  to  be  ridged  up,  and 
the  fiirrow-sTices  a  a  show  the  elev^on  attained  by  the  land  above  its  fer- 
mer  level  by  plowing. 

(652.)  A  ridge  that  baa  been  plowed  the  reverse  to  gathering  up  from 
the  flat  is  said  to  be  tp^it,  which  is  the  short  phrase  for  crown-and-furrow 
plowing. 

(653.)  This  kind  of  plowing  of  eroien-and-furrow  can  easily  be  performed 
on  land  that  has  been  gathered  up  from  the  fiat  In  this  case,  no  feering 
ia  required  to  be  purposely  made,  the  open  furrows  answering  that  pui^ 
poae.  Thus,  in  fig,  133,  let  the  furrow-brows  d  be  laid  over  to  meet  to- 
gether in  the  open  furrow  a,  and  it  will  be  found  that  they  vrill  just  meet, 
since  they  were  formerly  separated  in  the  same  spot ;  and  so  let  each  suc- 
cessive furrow-slice  be  reversed  from  the  position  it  waa  laid  when  gath- 
ered up  from  the  flat,  and  as  represented  iu  the  figure,  then  a  wilt  become 
the  crowns  of  the  ridges,  and  o  the  open-furrows.  In  this  mode,  as  well 
as  in  gathering  up,  the  ridges  are  plowed  by  two  half-ridges,  and  in  both 
cases  the  plowed  surface  of  the  ridges  ia  preserved  in  a  fiat  state;  there 
tiattld  be  no  perceptible  curvature  of  the  ground,  the  open  fiirrow  only 
forming  a  hollow  below  the  level  of  the  plowed  surface.  When  no  aur- 
&ce-water  is  likely  to  remain  on  the  land,  which  is  the  case  with  light  soils, 
both  these  are  simple  modes  of  plowing  land  ;  and  they  form  an  excellent 
fbandadon  upon  which  to  make  drills  upon  stronger  soils  for  tuniips. — 
They  are  both  much  practiced  in  plowing  land  for  bariey  after  turnips. 

(654.)  But  when  two  plowinga  are  intended  to  be  given  to  land  for  bar- 
ley after  turnips,  and  when  it  la  found  inconvenient  to  cross-furrow  the 
land — which  mil  be  the  case  when  aheep  on  turnips  occupy  a  field  of  great 
length  in  proportion  to  its  breadth,  or  when  the  soil  or  season  is  too  wet 
to  run  the  risk  of  letting  the  land  lie  any  time  in  a  cross-furrow — then  the 
(Ml) 
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Ittnd  should  be  feered  ao  ae  to  allow  it  to  be  gathered  up  from  the  Sat,  tihst 
tke  crown-aitd-furrow  plowing  may  afterward  complete  the  ridtrea.  Ob 
looking  again  at  fig.  133,  where  the  ridges  are  represented  complete,  u  ia 
obvious  that,  were  tbey  plowed  fi-om  that  state  into  crown -and-fnrrow,  by 
making  the  open  furrows  aa  a  the  future  crowns,  a  half-ridge  woald  be 
lef^  at  each  side  of  the  field — a  mode  of  finishing  off  a  field  which  no  con- 
aiderate  farmer  adopts,  as  U  displays  great  careleaBneBs  and  want  of  fore- 
thought in  forming  bis  plans.  The  land  should,  therefore,  be  so  feered  at 
first  as  to  leave  a  half'ridge  next  the  ditch  when  gathered-  up  from  the  flat, 
and  which  the  subsequent  crown -and-fiurow  plowing  will  conTert  into  a 
whole  one.  Thus,  the  first  feering-  shonld  be  made  at  e  a,  fig.  133,  and 
every  other  should  be  made  at  the  distance  of  the  width  of  a  ridge,  namely 
15  feet,  from  the  last  one,  as  at  y  z,  y  z,  y  z.  On  plowing  each  feering, 
the  open  furrows  will  then  be  left  at  iti,  kl,  op,  exiArin.  These  open 
furrows  will  form  the  feerings  for,  and  the  crowns  of,  the  fiitnre  ridges— 
which,  when  plowed,  the  half  ridge  from  i  to  e  will  have  to  be  plowed  by 
itself;  thereby,  no  doubt,  incurring  some  loss  of  time  in  laying  all  the  {ar- 
row-slices toward  the  crown  h  t,  and  returning  with  the  empty  plow ;  but 
that  loss  must  be  endured  to  get  the  ridges  finished  with  a  peifect  form 


(655.)  I  may  mention  here,  that  one  etietch  of  the  plow  with  a  furrow 
is  called  a  landing,  and  going  and  returning  with  a  nirrow  each  way  ia 
termed  a  bout. 

(656.)  Another  mode  of  plowing  land  from  thA  flat  surface  is  catting  or 
ytiing  or  coupling  the  ridges.  The  feering  for  thia  mode  is  done  in  a  dif- 
ferent way  from  either  of  the  two  foregoing.  The  first  feering  is  opened 
out  in  the  line  of  e  a,  fig.  133,  close  to  the  ditch,  and  every  other  is  meas- 
ured off  of  the  width  of  two  ridges  from  the  last — that  is,  30  feet  asunder^ 
as  at  y  «,  betvrixt  k  I  and  op,  and  at  half  a  ridge  beyond  r  w.  Casting  is 
began  by  laying  the  furrow-slice  of  the  feerings  together,  and  then  laying 
the  first  furrow-slice  toward  e  a,  on  going  up.  ana  toward  y  z,  betwixtZ 
and  p,  on  ooming  down  the  bout ;  and  ao  on,  furrow  after  fiirrow,  turning 
the  horses  on  the  head-ridgea  alwt^rs  toward  you,  until  the  open  furrow  ia 
left  at  y  z,  betwixt  k  I  and  i  h.  The  effect  of  casting  is  to  lay  the  entire 
furrow-slices  of  every  ridge  in  one  direction,  and  in  opposite  directions  on 
a^oining  ridges.  The  proper  disposition  of  the  fiirrow-slices  you  will  aee 
in  perspective  in  fig.  135,  which  exhilnts  three  entire  ridges,  two  of  them 


csst  or  yoked  together ;  that  is,  the  furrow-slices  o(  ah  meet  those  ofai 
in  b,  which  forma  the  crown  of  the  double  ridge,  and  those  of  c  d  lie  in  die 
apposite  direction  from  e  b,  and  are  ready  to  meet  those  of  the  adjoining^ 
n^^  beyond  d  at  d,  and  they  leave  the  open  furrow  between  them  at  c ; 
and  BO  on,  an  open  fiirrow  between  every  two  ridgea.  Ridgea  lying  thua 
yoked  can  easily  be  recaat,  by  reversing  the  fhrrow-slices  m  i  e  and  e  S, 


therebrconverting  the  open  fbtrow  c  into  a  crown  of  the  donUe  ridgv. 


VABIOUB  UODBa  OP  fLOWING  RIDGEa.  29fi 

■mJ  making  tlie  crown  h  an  open  tuiTow.  Cast  ridgea  keop  the  land  in  • 
level  state,  and  can  miiat  convetiicntty  bo  adoptcif  on  dry  soils.  Thej 
fbnn  a  good  foundation  for  drilling  upon,  ni-  they  make  a  good  Boed-fur- 
row  on  dry  land.  Lea  on  liglit  laud,  ajid  tlie  seed-furrow  for  barley  on 
the  same  sort  of  soil,  are  always  plowed  in  this  fiiuhiun.  This  is  an  eoo- 
Domical  mode  of  plowing  laud  in  regard  to  time,  as  it  requires  liut  few 
feelings;  the  rurmw-siictiH  are  equal,  aiid  on  even  ground  ;  and  tlie  horses 
are  always  turned  inward,  that  is,  toward  yuu.  Ousting-  is  best  performed 
upon  the  fliLt  surhice,  as  tlicn  the  unifoim  state  of  Imth  ndg«H  can  be  beat 
preserved  ;  and  should  the  land  be  deHirod  to  l>e  plowed  aguin,  it  can  be 
cast  the  ivverso  way,  and  (he  con'cct  'form  of  the  n<lgi>s  still  preserved, 
la  this  method  of  casting,  no  open  fuiTowia  more  bare  of  earth  than 
another. 

(657.)  Casting  ridges  is  as  euilable  plowing  fur  strong  as  Hght  land,  pro- 
vided the  ridges  are  sepai-ated  by  a  gort-furrnw.  A  gore-fuiTOW  la  a 
Space  made  to  prevent  the  tnrcting  of  two  I'idjjes,  and  as  a  substitute  for 
an  open  fuirow  between  them,  iix  cifect  i«,  in  so  far  ns  the  furrow-slices 
•re  concerned,  like  rrown-and-fiiiTow  plowing,  but  the  difference  conaiaia 
in  tliis,  that  it  turns  over  a  whole  ridge,  instead  of  a  half-ridge  in  each 
feering.  It  can  only  lie  formed  where  there  is  a  feeling  or  an  open  fur- 
row.   The  method  of  making  a  gore-furrow  is  shown  in  fig.  136.    Suppose 

F1(.I3». 


that  it  is  proposed  to  make  one  in  a  feering  such  as  is  shown  hy  k  I  and 
0  ^  in  Dg.  132.  Let  the  dotted  fmrow-slicea  a  and  e,  and  the  dotted  line 
t  represent  an  open  furrow  such  as  in  lig.  136,  of  which  c  is  a  point  in  the 
middle.  Make  the  plow  pass  between  the  center  of  the  furrow-sole  c  and 
the  left-hand  dotted  furrnw-slice  e,  and  throw  up  to  the  right  the  trian- 
pilar-shaped  mould-fuiTow-slice  b.  Then  turn  the  horses  sbaip  round 
toward  you  on  the  head-ridge,  and  lay  the  dotted  fun'ow-slice  a  upon  b, 
which  will  then  become  the  furrow-slice  d,  as  seen  in  the  fig.  at  d.  Again 
turning  the  horses  sharp  round  on  the  head-ridge,  take  the  plow  lightly 
through  part  of  the  doited  fuiiow-alice  e,  and  convert  it  into  the  triangular 
■haped  mould- furrow-slice^  the  upper  end  of  e  being  left  untouched  ;  but 
a  portion  of  /  will  trickle  down  toward  i.  Turn  the  borses  from  you  lliit 
time  on  the  head-ridge,  and  bring  down  the  plow  behind  d,  and  lay  gainst 
it  the  ordinary  iurrow-slice  ^.  Tunuug  the  horses  again  from  you  on  tbtt 
Bear  head-iidge,  lay  the  ordinary  furrow-slice  h,  by  destroying  the  retnaln* 
dar  of  the  dotted  furrow-ilice  e  with  some  more  euth,  upon  the  triangalar* 
■hapad  ianavj";  which,  when  done,  tuin  the  horses^om  you  again  on  the 
&itaer  head-ridge  for  the  last  time,  and  come  dawn  the  open  furrow  i,  inb- 
Ung  the  soil  np  widi  the  mould-board  of  the  plow  from  i  against^y^  and  clear* 
ing  out  ofthelurrow  any  loose  soil  that  may  nave  fallen  into  it,  and  thegors- 
fimow  is  completed     The  dotted  line  i  shows  the  surface  (^  the  former 

(583) 
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State  of  the  land.  A  goi*e-fun*ow  is  most  peifectly  foiined  and  retained 
in  clay  soil,  for  one  in  tender  soil  is  apt  to  moulder  down  by  the  action  of 
the  air  into  the  open  fuiTow,  which  fi*u8trates  the  purpose  of  making  it  a 
channel  for  ininning  water ;  but,  indeed,  on  light  soils,  gore-furrows  are  of 
little  use,  and,  of  course,  seldom  fbrmed. 

(658.)  When  land  is  cast  with  a  gore-fuiTow  upon  gathered  ground,  it  is 
quite  coii*ect  to  say  that  the  open  fun*ow  is  more  bai-e  of  eaith  than  the 
gore-fuiTow,  as  Professor  Low  intimates,  but  it  is  not  so  con'ect  to  say, 
that  "  this  is  an  imperfection  unavoidable  in  casting  a  ridge."*  Such  a 
I'emark  is  only  applicable  to  cast  ridges  after  they  have  been  gathei*ed  up 
from  the  flat,  and  much  more  so  to  ridges  that  have  been  twice  gathei'ed 
up ;  but  the  impci*fection  does  not  belong  to  casting  in  its  most  legitimate 
form,  that  is,  upon  the  flat  ground.  Land,  in  my  opinion,  should  never 
be  cast  upon  gathered  ridges,  to  remain  in  a  peimanent  foim,  but  only  for 
a  temporary  purpose ;  as  in  the  process  of  fallowing,  for  the  sake  of  stir- 
ring the  soil  and  overcoming  weeds.  For,  observe  the  necessary  effect  of 
casting  a  gathered  ridge.  Suppose  the  two  gathei'ed  ridges  between  aaa^ 
fig.  133,  were  desired  to  be  cast  together  toward  the  middle  open  fur- 
row a ;  the  effect  would  be  to  reverse  the  position  of  the  fun*ows  from  a 
to  h,  on  either  side  of  a.  They  would  remain  as  flat  as  formerly ;  but 
what  would  be  the  effect  on  the  furrows  on  the  other  halves  of  the  ridges 
from  b  tocfi  They  would  be  gathered  twice,  so  that  the  double  ridge 
would  have  two  high  furrow-brows  by  two  gatherings,  and  two  low  flanks 
by  one  gathering.  It  would,  in  fact,  be  unequally  plowed,  and  the  open 
fiiiTOW  on  each  side  of  it  would,  of  coui'se,  be  bared  of  eaith,  having  been 
twice  gathei'ed.  No  doubt,  such  a  distoi*tioii  might  be  paitially  obviated 
by  making  the  futTow-slices  between  a  and  h  on  each  side  of  the  middle 
open  fun'ow  a  deeper  and  larger  than  those  between  b  and  d,  and  thus  en- 
deavor to  preserve  a  unifoiTn  shape  to  the  double  riilge  ;  but  this  would 
be  done  by  the  sacrifice  of  sterling  plowing,  and  it  is  much  better  to  con- 
fine casting  within  its  own  sphero,  than  practice  it  in  circumstances  un- 
favorable to  the  land. 

(659.)  The  open  furrow  in  casting  does  not  necessarily  hare  the  earth 
more  than  a  gore-fuiTow.  It  is  broader,  certainly,  from  the  circumstance 
of  its  fuiTow-slices  being  laid  from  each  other  ;  but  its  fuiTOW-sole  is  not 
actually  plowed  deeper  than  the  gore-furrow.  In  treating  of  casting,  im- 
mediately after  showing  how  ridges  may  be  gathered  up  once  and  twice, 
it  appears  to  me  that  Professor  Low  seems  to  intimate,  at  page  152,  that 
land  so  gathered  up  may  be  cast,  and  preseiTe  its  form ;  but  on  tliis  I 
would  observe  that  casting  is  almost  impracticable  after  twice  gathering ; 
at  least  it  is  unadvisable,  because,  in  that  case,  the  effect  would  be  to  cleave 
down  the  side  b  a,  fig.  133,  of  the  ridge  on  each  side  of  a  ;  that^  is,  to  throw 
them  down  again  to  the  level  of  the  ground;  while  it  would  gather  up 
the  other  two  sides  b  d  thrice^  thereby  either  making  the  two  sides  of  each 
ridge  of  unequal  bights,  or,  to  presei-ve  their  level,  making  the  furrow- 
slices  on  the  same  ridges  of  unequal  sizes — ^practices  both  undeserving  of 
commendation  under  any  circumstances.  Another  author,  in  speaking  of 
casting  ridges  together,  and  showing  how  it  may  be  perfoi-med  by  plow- 
ing the  furrow-slices  of  two  adjoining  ridges  in  o])posite  directions,  gives 
the  caution  that  '*  the  inter-fiirrow,  which  lies  between  the  two  ridges, 
unavoidably  leaves  a  shoulder  or  hollow  place,  of  more  or  less  width,  ac- 
cording to  the  expertness  of  the  plowman,  in  the  center  of  the  crown, 
which  defect  can  only  be  completely  relieved  by  replowing ;  "t  and  informs 

*  Low's  Elements  of  Practical  Agriculture. 
1  British  HosbaadiT,  vol.  tt. 
(584) 
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118  that  tlie  defect  may  be  partly  prevented  by  using  two  plows  of  differ 
ent  mould-boards.  1  do  not  see  why  plowing  two  furrow-slices  into  the 
open  furrow  in  casting  should  be  more  difficult  or  less  sterling  than  in  anj 
other  mode  of  plowing.  A  good  plowman  will  leave  in  the  crown  of  the 
ridge,  in  either  case,  neither  a  shoulder  nor  hollow  place,  which  are  cer- 
tainly not  synonymous  terms,  as  they  seem  to  be  represented  here,  but  the 
opposite. 

(660.)  Nearly  allied  to  casting  is  a  species  of  plowing  called  ttoo-out' 
OMdrttDO'in,  which  can  be  executed  on  the  flat  ground,  and  requires  a  par- 
ticular mode  of  feering.  The  first  feering  should  be  measured  off  of  the 
breadth  of  two  ridges,  or  30  feet,  from  the  ditch  a  e,  fig.  132  ;  and  every 
subsequent  feering  should  be  measured  at  4  ridges  breadth,  or  60  feet 
from  the  last.    The  land  is  plowed  in  tliis  way.     Let  a  b,  Sg.  137,  be  the 
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side  of  the  field,  and  let  c  dhe  the  first  feering  of  30  feet  from  a  h ;  anil 
also,  let  ^ybe  the  next  feering  of  60  feet.  Afler  returning  the  feering  fiir- 
Tow-sliccs,  begin  plowing  round  the  feering  c  d,  always  keeping  it  on  the 
right  hand,  and  turning  the  horses  from  you,  that  is,  oiitward,  on  both  the 
head-ridges,  until  about  the  breadth  of  a  ridge  is  plowed  on  each  side  of  c  d. 
These  two  ridges  miy  be  supposed  to  be  represented  hy  eg  on  the  one  side, 
and  ch  on  the  other  of  c  d,  wliile  this  is  doing,  the  two  ridges  e  i  BOidek 
are  plowed,  in  like  manner,  toward  ejl  At  this  iuncture,  open  furrows 
occur  bX  hh  and  i  t,  embracing  between  them  the  breadth  of  2  ridges,  or 
30  feet,  from  h  to  z.  Then  let  the  plowman  who  has  plowed  round  c  d, 
plow  h  and  i,  always  laying  the  furrow-slices  first  to  k  and  then  to  t,  and 
tamin?  his  horses  toward  him,  or  tTiward,  on  both  head-ridges,  until  the 
ground  is  all  plowed  to  I Z,  which  becomes  the  permanent  open  furrow. 
The  next  open  furrow  will  be  at  9n  m,  60  feet  or  4  ridges  breaath  from  //. 
But  as  yet  only  3  ridges  have  been  plowed  betwixt  I  and  a,  the  fourth 
ridge  g  a  being  plowed  along  with  the  head-ridges  m  a  and  b  m,  afier  all 
the  ridges  of  the  field  have  been  plowed,  laying  its  furrow-slices  toward 
g  g,  and  making  the  open  furrow  at  a  b.  The  effect  of  this  mode  of  plow- 
ing is  to  lay  all  the  furrow-slices  in  one  direction  from  a  to  ^,  that  is,  across 
the  2  ridges  a  g  and  g  c,  and  to  lay  those  from  Z  to  c  in  the  opposite  di- 
rection, also  across  2  ridges  I  h  and  h  c,  and  both  double  ridges  meet* 
ing  in  c  d,  which  becomes  the  crown  of  the  4  ridges  I  h,  h  c,  g  c,  and  a  g. 
In  like  manner  all  the  furrow-slices  over  the  ridges  I  i  and  i  e  on  the  one 
band,  and  all  those  over  the  ridges  m  k  and  ^  e  on  the  other  hand,  meet 
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in  their  crown  at  e  /i  In  plowing  by  this  mode,  every  plowman  takes  in 
Kfeeiins  of  4  ridges,  which  he  completes  before  he  goes  to  another.  Th« 
TeasonTi  Buppose,  that  this  mode  of  plowing  has  received  the  appellation 
(rf  twoH3ut-and-two-iii  is,  that  2  ridges  are  plowed  toward  the  feering,  aud 
the  other  2/rom  the  open  furrow. 

(661.)  The  appearance  of  the  ground  on  being  plowed  two-out-and-two- 
in  IS  seen  in  fig.  138,  where  the  space  from  a  to  e  is  CO  feet,  comprehend- 

Fis.  t». 


ing  4  ridges,  between  the  a^>c^  furrows  a  and  f.  2  of  which  ridj^es.  a  b  and 
b  c,  have  their  furrow-sHces  lying  one  way,  toward  the  right,  and  the  other 
2,  e  d  and  d  c,  with  theirs  lying  toward  the  left  in  the  opposite  way,  both 
■neatins'  at  c.  which  is  the  crown  of  the  whole  break  or  divisioii  of  4  ridges. 

(962.)  This  method  of  plowing  places  the  land  in  large  flat  spaces,  and 
B8  it  dispenses  with  many  open  rurrowa,  it  is  on  this  accuunt  only  suitable 
for  light  soils,  in  which  it  may  be  practiced  for  seed -furrowing.  It  forms 
an  excellent  foundation  for  drilling  upon  for  turnips,  or  even  for  potatoes 
upon  gravelly  soils. 

(663.)  The  gore-furrow,  described  in  fig.  136,  might  bo  judiciously  ap- 
plied to  the  plowing  of  land  two-out-and-two-in  on  the  stronger  classes  of 
soils  ;  but  its  introduction  changes  the  character  of  the  ridges  altogether, 
inasmuch  as  the  crown  c  fig,  136,  where  the  furrow-slices  meet,  ia  not  only 
converted  into  an  open  fiirrow,  but  the  actual  crown  is  transferred  from  c 
to  A,  and  d,  where  the  furrow-slices  do  not  meet  from  opposite  directions, 
but  tie  across  the  crowns  of  their  respective  double  ridges  in  the  same  di- 
rection. Exactly  in  a  similar  manner,  when  the  gore-furrow  is  introduced 
into  cast  ridges,  as  in  fig.  135,  the  crowns  h  and  d  are  converted  into  open 
fliTTDWs,  and  transferred  tu  e,  where  the  furrow-slices  lie  across  the  crowns 
in  the  same  direction  on  their  respective  ridges,  instead  of  meeting  there. 

(664.)  A  nearly  allied  plowing  to  the  last  is  that  o^plotcitig  in  hreakt  or 
divmon*.  It  consists  of  making  feeringa  at  indefinite  distances,  and  plow- 
ing large  divisions  of  land  without  open  furrows.  Some  farmers  plowdi* 
visions  of  8  ridges  or  40  yards ;  hut  such  a  distance  incurs  coneiderable 
loss  of  time  to  travel  from  furrow  to  furrow  at  the  landings.  Instead, 
dierefure,  c^  distances  of  a  given  number  of  ridges  being  chosen,  as  is  the 
que  in  the  last  mode  of  plowing,  two-out-and-two-in,  30  yards  are  aubeti- 
tuled,  and  this  particular  breadth  answers  another  purpose  of  deviating 
from  the  sites  of  the  ordinary  ridges,  which  deviation  has  the  advantage 
of  loosening  any  hard  land  that  may  have  been  lefr  untouched  by  the 
plow  in  any  of  the  sorts  ofplowings  that  have  yet  been  presented  to  your 
notice.  Land  is  plowed  in  breaks  only  for  temporary  purposes,  sudi  as 
lying  it  a  tender  surface  for  seed-fuirowing,  or  drilling  up  immediately, 
'ou  might  easily  estimate  bow  much  time  would  be  lost  in  plowing  land 
in  breaks,  were  the  feeringa  made  at  a  greater  distance  than  30  yards,  by 
baking  at  fig.  137,  where  the  feerings  e  d  and  e  f  being  supposed  to  be 
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80  jards  asa&der,  the  plows  would  have  to  go  round  c  d  and  e /until  tliey 
readied  A  and  i  respectively,  in  doing  which  they  would  have  to  travel  iu 
«  progressively  increasing  distance  until  ita  extreme  point  from  A  to  t 
roacbed  30  yards/or  every Jurrow-tlice  laidoeer.  Thus  is  imposed  on  men 
Mid  hones  a  great  deal  of  traveling  for  the  little  work  actually  done. 

(665.)  Another  mode  of  plowing,  which  I  shall  now  describe,  is  twice, 
gaiitrimgiip.     Its  effect  may  be  seen  by  looking  at  fig.  139,  where  it  win 

Pif.  13S. 


be  observed  that  the  furrow-slices  rest  above  the  level  line  of  the  ground. 
It  may  be  practiced  both  on  lea  and  red-land.  On  red-land  that  has  al- 
ready been  gathered  up  from  the  flat,  it  is  begun  by  making  feerings  in  the 
crowns  of  the  ridges,  as  at  d,  fig.  133.  The  fiirrow- slices  of  the  feerings 
are  laid  together,  and  the  ridgee  plowed  by  1  ridges,  in  the  manner  of 
gathering  up  from  the  flat.  The  ^  ridge  left  by  the  feerings  at  the  sides 
of  the  field  must  be  plowed  by  themselves,  even  at  the  risk  of  losing  time, 
because  it  would  not  do  to  feer  the  first  ridge  so  as  to  plow  the  |  ndge  as 
directed  to  be  done  in  the  firat-gathering-up,  in  fig.  132,  around  the  feor- 
iog  of  the  -J  ridge  /  c,  because  the  furrows  betwixt  y  and  t,  if  plowed  in 
the  contrary  direction  to  what  they  were  before,  would  again  flatten  the 
ground,  whereas  the  furrow-alicea  from  e  toy  and  from^  to  i,  being  plowed 
in  the  same  direction  as  formeriy,  the  givund  would  thereby  he  raised 
above  the  level  oi  i  f,  and  disfigure  the  plowing  of  the  whole  ridge  z  e. 
Gathering  up  from  the  flat  preserves  the  flatness  of  the  ground;  and  the 
second  gathering  up  would  also  preserve  the  land  in  a  flat  state,  though 
more  elevated,  were  there  depth  enough  of  soil,  and  the  Furrow-slices  pre- 
served of  their  proper  form,  as  we  have  seen  in  (653),  but  a  roundness  is 
usually  given  to  the  ridge  in  all  cases  of  gathering  up  furrow-slices  toward 
the  crowns,  both  by  the  han'owing  down  of  the  pi-ecipitous  fiirrow-brows 
and  the  uttequal  size  of  the  furrow-Blices,  from  want  of  aoil  at  the  furrow- 
brows  and  open  furrows.  In  gathering  up  lea  the  second  time,  no  feering 
is  required.  The  plow  goes  down  a  little  to  the  leil  of  the  crown  of 
the  ridge,  and  lays  over  upon  the  crovni  a  thin  and  narrow  furrow- 
slice  upon  its  back,  as  a,  fig.  139,  to  serve  as  a  cushion  upon  which  to 
rest  the  adjoining  fiiiTow-slices.  The  horaes  are  then  turned  sharp  round 
from  you,  and  the  &iTow-slice  b  is  laid  over  so  aa  to  rest  at  the  proper 
angle  of  iS^  upon  a.  Turning  the  horses  again  sharp  round  from  you, 
the  furrow-slice  c  is  also  laid  over  at  the  some  angle  to  rest  on  a,  but  nei- 
tlier  e  nor  fi  should  approach  each  other  so  nearly  as  to  cover  a,  but  leave 
a  space  of  about  3  or  4  inches  between  them.  The  object  of  leaving  this 
small  space  is  to  form  a  receptacle  for  the  seed-corn,  which,  were  c  and  b 
made  to  meet  a  sharp  angle,  would  slide  down,  and  leave  the  best  part  of 
the  ridge  bare  oi  seed.  The  crown  of  the  rest  of  the  ridges  is  treated  in 
die  same  maaner,  where  in  &oC  is  constituted  its  feeting,  and  the  ridiies 
(W) 
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are  plowed  in  J  ridges  lo  ihe  open  furrows  d,  which  are  finiahec)  wiA 
tnoufd-furrows,  but  the  plowing  of  these  is  atteuJed  with  some  difficulty, 
in  order  to  prevent  [heir  grailuatly  muuldering  down  into  the  bottom  ra 
the  open  furrows.  Twlce-gathe ring-up  is  only  practiced  in  strong  land, 
and  ila  object  is  to  lift  the  mould  above  the  cold  and  wet  subsoil.  On  dry 
land,  DO  such  expedient  is  required.  In  fig.  139  the  dotted  line  e  is  meant 
to  represent  the  former  contiguruCian  of  the  ground,  and  now  it  may  be 
eeen  that  the  open  furrow  at  (2  ia  deeper  than  it  was  with  once  gather- 
ing-up. 

(666.)  The  mode  of  plowing  exactly  opposite  to  twice-gathering-up  is 
that  of  clearing  or  tiro-wing  down  land.  The  open  furrows  of  twice-gath- 
ered-up  land  constitute  deep  feelings,  which  are  filled  up  with  furrow- 
nlices  obtained  from  the  muuld-rurrows  and  furrow-brows  of  each  adjoin- 
faig  ridge  ;  and,  in  order  to  fill  them  fiiUy  up,  the  plow  should  take  as  deep 
a  hold  of  the  furrow-brow  as  it  can  obtain.  The  furrow-slices  are  plowed 
exactly  the  reverse  of  those  of  the  twice-gathered -up  ridges,  and  they  are 
also  plowed  in  ^  ridges.  The  effect  of  cleaving  down  ia  to  bring  tbe 
ground  again  to  the  level  above  which  it  had  been  raised  by  means  of  the 
twice-gatbering-up.  Tbe  open  furrows  are  lefl  at  the  crowns,  as  at  a,  fia. 
139,  the  mould-furrows  of  which  are  seldom  stirred,  as  cleaving  down  la 
usually  practiced  to  prepare  the  land  fur  cross-plowing  in  the  spring.  But 
whea  heavy  land  is  cleaved  down  in  winter,  it  is  always  bo  with  gore-fiir- 
rows;  and  these,  with  open-furroivs,  afford  convenient  channels,  at  every 
half-ridge,  for  the  water  to  flow  off  to  the  ditches.  Since  twice-gathering* 
up  ia  only  practiced  on  strong  land,  and  cleaving  down  only  succeedx 


twice-gathcring-up,  it  follows  that  cleaving  down  is  only  practiced  on 
heavy  land.  The  effect  produced  by  cleaving  dovm  ground  may  be  seen 
in  fig.  140,  which  represents  it  without  gore-furrows  fi  and  mould-fiiiTOws 
e;  but,  in  fig.  141,  the  gore-furrows  are  shown  at  a,  and  the  open  and 
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monld-furrowa  at  l.     The  dotted  line  d,  in  fig.  140,  repreeents  tbe  sniftca 
of  the  former  state  of  the  gronnd,  as  does  the  dotted  line  c,  in  fig.  141.— 
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Below  a  and  6,  fig.  140,  are  shown  the  former  open  furrows  by  the  dotted 
line,  as  also  does  the  dotted  line  below  a,  in  fig.  141.  In  both  figures,  the 
ground  upon  which  the  furrow-slices  rest  is  made  somewhat  rounded,  to 
show  the  efiect  of  twice-gathering  it  up.  In  the  strict  sense,  a  ridge  can 
only  be  cleaved  after  it  has  been  twice  plowed.  It  is,  as  I  think,  scarcely 
correct  to  say  that  a  ridge  is  cleaved  after  one  gathering  from  the  flat,  for 
it  is  then  plowed  crown-and-furrow.  With  a  strong  furrow,  a  ridge  that 
had  been  twice-gathered-up  can  be  made  flat  by  one  cleaving. 

(667.)  What  is  called  cross-plowing^  or  the  cross-furrowy  derives  its  name 
from  plowing  right  across  the  fuiTow-slices  as  they  lie  in  ridges,  in  what- 
ever lorm  those  ridges  may  have  been  formerly  plowed.  Its  object  is  to 
cut  the  existing  fuiTow-slices  into  small  pieces,  so  that  the  land  may  be 
more  easily  pulverized  and  prepared  for  the  future  crops.  It  is  usually 
executed  in  the  spring,  and  should  never  be  attempted  in  winter,  unless 
the  weather  continue  so  long  dry  and  fresh  as  to  allow  the  land  to  be  again 
immediately  plowed  into  ridges  in  any  of  the  safe  forms  of  plowing  I  have 
described.  Itain,  or  snow  melting  on  land  lying  in  the  cross-furrow,  is  at 
once  absorbed  and  retained  in  it,  and  in  a  shoit  time  renders  it  sour.  But» 
even  if  cross-furrowine  were  executed  in  a  proper  manner  in  winter,  an<]^ 
the  land  thereafter  safely  put  into  ridges,  the  land  would  become  so  con- 
solidated during  winter  that  it  would  have  to  be  again  cross-furrowed  in 
the  spring  before  it  could  be  rendered  friable.  The  object  of  cross-furrow- 
ing being  to  pulverize  land,  it  is  practiced  on  every  species  of  soil,  and  ex< 
actly  in  die  same  manner.  It  is  plowed  in  divisions,  the  feerings  being 
made  at  30  yards  asunder,  and  these  are  plowed  in  the  same  manner  as 
two-out-and-two-in,  by  first  going  round  the  feering,  turning  the  horses 
constantly  from  you,  until  about  \  of  the  division  is  plowed,  and  then  turn- 
ing them  toward  you,  still  laying  the  furrow-slices  over  toward  the  feer- 
ings, until  your  arrival  at  the  open  furrow.  In  cross-plowing,  however, 
the  open  furrow  is  never  lefl;  open,  but  is  again  closed  by  2  or  3  of  the  last 
furrow-slices  being  returned,  and  all  marks  of  it  obliterated  by  the  plow 
shoveling  the  loose  soil  into  the  furrows  with  the  mould-board,  which  is 
purposely  laid  over  on  its  side,  and  retained  in  that  position  by  a  firm  hold 
of  the  large  stilt.  The  obliteration  of  the  open  furrows  is  necessary  to  fill 
up  the  hollows  that  would  otherwise  be  lefl  oy  them  across  the  ridges  afler 
they  were  formed. 

(668.)  Another  mode  of  plowing,  having  a  similar  object  to  cross-furrow- 
ing— ^namely,  of  dividing  furrow-slices  into  pieces— is  what  is  called  angle- 
'plowing  or  angle-furrowing ;  and  it  is  so  named  because  the  feerings  in 
which  it  is  plowed  are  made  in  a  diagonal  or  angular  direction  across  the 
field.  This  mode  is  also  plowed  in  divisions  of  30  yai'ds  each,  and  in  ex- 
actlv  the  same  manner  as  cross-plowing,  and  with  the  same  precautions  as 
to  the  season  in  which  it  is  executed,  and  the  closing  of  the  open  furrows. 
It  is  never  practiced  but  (ifter  cross-plowing,  and  not  always  then,  but  on 
strong  land,  or  unless  the  cross-plowing  has  failed  to  produce  its  desired 
eflRsct  of  comminuting  and  stirring  up  the  soil.  It  is  chiefly  practiced  in 
hare  fallowing,  and  is  therefore  mostly  confined  to  strong  land. 

(669.)  I  have  mentioned  a  mode  of  plowing  called  ribbing  (641).  In 
its  best  form  it  is  usually  performed  in  spring  with  the  small  plow,  when 
it  will  more  appropriately  fall  to  be  described  than  in  this  place ;  but 
there  is  a  species  of  plowing  practiced  in  some  parts  of  the  country  in  au- 
tumn or  winter  which  bears  the  name  of  ribbing.  I  notice  it  because  it 
is  practiced  in  some  parts,  not  with  the  view  of  recommending  .but  of  rep- 
robating it.  It  is,  I  believe,  called  rc^tering  m  England ;  and  is  practiced 
on  stubble  land,  and  consists  of  laying  a  fiurow-slice  on  its  back  upon  as 

(5») 
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much  of  tbe  firm  soli  aa  it  can  cover,  as  seen  in  fig.  142,  where  a  are  the 
fiirrow-BliceB  laid  over  upon  the  firm  soil  h,  and  e  the  plow-tiacks.  Th« 
figtue  represents  it  more  compact,  clean,  and  regular,  than  it  U  uauallf 


found  in  practice.  It  is  BOinetinies  plowed  ao  as  the  futrow-Hlice  shall  lap 
and  bang  over  the  piece  of  firm  soil  upon  which  it  rests,  and  the  plow- 
tracks  are  of^en  very  crooked.  The  land  lies  in  this  state  all  winter,  and 
dry  enough  ;  but  the  greatest  proportion  of  the  soil  remaining  unplowed 
none  the  better  for  this  treatment.  It  has  the  advantage  of  being  done 
a  short  time,  and  without  care,  as  it  is  genei-ally  done  in  a  diagonal  di- 
rection across  the  ridges,  and  without  any  sort  of  feering.  It  is  chieflj 
practiced  on  land  in  a  very  foul  state,  with  the  view  of  destroying  the 
weeds,  from  its  being  believed  that  the  under  surface  of  the  furrow-slice, 
where  the  roots  of  the  weeds  ai'e  most  abundant,  is  thus  more  exposed  to 
the  action  of  frost  than  in  any  other  poeition  ;  and  this  opinion  is  no  doubt 
correct ;  but,  if  the  plowed  portion  of  the  ground  is  in  this  manner  more 
exposed  to  the  air,  it  is  evident  that  the  unptowed  part  cannot  be  exposed 
at  alt,  and,  as  the  largest  proportion  of  the  land  is  led  unplowed,  any  ad- 
vantage attending  such  a  mode  of  plowing  must  be  greatly  counterbat 
anced  by  iia  disadvantages.  It  is  practiced  in  all  sorts  of  soils.  Its  prac- 
tice in  Scotland  is  confined  to  the  north  of  the  Frith  of  Forth,  and  even 
there  it  is  now  abandoned  on  the  large  farms,  though  it  may  still  be  aeea 
in  the  fields  of  the  smaller  tenants.  When  a  field  is  so  plowed,  it  baa 
somewhat  the  appearance  of  having  been  drilled, 

(670.)   The  drillixg  of  land  being  confined  to  summer,  I  shall  defer  Bnj 
remarks  on  that  mode  of  plowing  until  its  proper  season  arrives. 


25.    DBAININO. 

bf  ut  Itid  dry.  the  Hqucoqi 


(671.)  It  is  barely  possible  that  the  farm  on  which  you  learn  your  pro- 
fesnoD,  or  the  one  you  may  occupy  on  your  own  account,  may  not  require 
draining.  Neverdieleas,  you  should  be  made  well  acqudnted  with  this 
wwiiiiliiil  and  indispensable  practice  in  husbandry.     But  the  in^^bslnlitT  !• 

(990) 
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that,  OB  whatever  iaxm  you  may  paaa  your  life,  some  part  of  it  at  least,  if 
not  the  whole,  will  require  draining  of  one  sort  or  another.* 

(672.)  Draining  may  be  defined  the  art  of  rendering  land  not  only  so 
free  of  m<H8ture  as  that  no  superfluous  water  shaU  remain  in  it,  but  that 
no  water  shall  remain  in  it  so  long  as  to  injure  or  even  retard  the  healthy 
growth  of  plants  required  for  the  use  of  man  and  beast. 

(673.)  On  considering  this  definition,  you  may  reasonably  inquire  why 
water  in  the  soil  should  injure  the  growth  of  useful  plants,  since  botanical 
physiologists  tell  us  that  the  greatest  bulk  of  the  food  of  plants  consists  of, 
or  at  least  is  conveyed  to  them  by  water.  In  what  way  injury  should 
arise,  is  certainly  not  very  obvious ;  but  observation  has  proved  that  stag 

[*  Wa  h«Ta  too  frsqoeDtly  and  too  diatincUy  dwelt  apon  the  importance  of  'diTOidng  land, 
whatbar  intended  for  the  plow  or  lor  gnm,  of  all  aaperilaoiM  moiatQre,  to  make  it  neceMaiy  to 
aaj  men  on  that  poinL  In  England,  where  the  prodigioaa  rental  of  land,  and  the  value  of  ita 
prodacta  as  food  for  man  and  beast,  instigate  the  &rmer  to  learch  for  and  pat  in  practice  everj 
poanble  mode  of  angmenting  hia  cropm  it  is  to  the  condition  of  the  soil  with  respect  to  any  redoad- 
ant  moiatare  that  he  gives  his  fint  attentbn,  as  we  are  assored,  when  examining  with  a  view  to 
imft  or  purchase. 

There  the  conviction  of  the  importance  and  the  profits  of  dndning,  not  merely  as  the  baais  of 
permanent  improvement,  hat  as  a  aooroe  of  immediate  remoneration  for  outlay  of  capital  and 
labor,  is  aniverwl ;  and  one  of  the  greatest  obstacles  at  this  time  to  the  yet  farther  progress  of  ag- 
ricultural  improvement  and  prosperity  in  England  ia^  on  all  hands,  admitted  to  consist  in  the  difl 
cnlty  of  adjusting  between  landlord  and  tenant  the  proportion  to  be  borne  by  each  respectivelj 
c^the  expenses  of  draining  the  land,  which  all  admit  lo  be  indispensable  to  the  realiaation  of  the 
proiits  to  which  the  industry  and  skill  of  the  tenant  entitle  him.  The  landlord  lefiises  to  grant  a 
hmg  lease,  being  eager  to  get  the  higher  rent  which  a  higher  state  of  improvement  and  pnidnct> 
iveness  mfiy  enable  him  to  exact,  while  the  tenant  justly  demands  a  longer  lease  to  warrant  him 
in  the  expenditures*  especially  the  draining,  by  which,  and  his  own  skillful  management,  that 
higher  improvement  and  greater  productiveness  are  to  be  achieved. 

In  our  country,  the  same  obstacle  to  plans  of  improvement,  which  require  tiaM  to  carry  them 
out  and  id  reap  their  profits,  does  not  exist,  because  here  almost  every  man  owns  the  fee  simple 
of  the  land  he  cultivates;  but  here  again  there  are  two  yet,  peihaps,  more  formidable  obstacles  to 
every  plan  of  well-arranged,  permanent  improvement,  involvii^  heavy  outlay  in  the  beginning. 
Theae  are — want  of  capital,  and  the  facility  of  procuring  cheap  land  in  the  Far  West  To  theaa, 
also^  may  be  added  a  want  of  enterprise  and  a  want  of  knowledge.  Our  young  men  are  not  edn* 
eatad  in  the  principles  of  their  profession,  as  they  are  for  all  olker  professions^  Hence,  for  exam- 
ple, in  this  very  prscess  of  drsining,  some  knowledge  of  geology  and  of  the  plain  roles  and  laws 
of  engineering  and  hydraulics  is  needed,  to  carry  it  forward  upon  any  extended  scale.  But  how 
many  of  our  young  men,  except  at  the  military  schools  (and  these  at  the  farmer's  expense),  are 
taught  even  the  simplest  elements  of  these  aciences  1  Scarcely  enough  geology  do  Uiey  know  to 
^jjf^iftgrni^h  gravel  from  aand,  and  either  firom  clay,  and  not  enough  of  mechanics,  hydraulics  or 
engineering,  to  know  how  to  make  or  to  use  a  common  water*level,  to  ascertain  by  what  line 
water  may  be  made  to  flow.  IC  then,  the  reader  become  impatient  at  seeing  so  much  on  one 
sniyect,  and  especially  on  perceiving  that  the  execution  of  the  plans  laid  down  by  the  author 
would  be  expensive  beyond  the  means  of  American  farmers,  there  ore  yet  some  considerations  to 
reconcile  every  reasonable  mind.  First^He  should  consider  that  this  is  but  one  chapter  o(  literml 
ly,  a  great  Book  or  thk  Farm,  so  voluminous  and  comprehensive  as  neoeasarily  to  embrace  many 
things  not  adapted  to  all  farmers  and  all  localities ;  and,  secondly,  that  as  this  work  is  designed 
to  be  studied  aa  well  as  read,  and  to  serve  as  well  for  the  young  man  in  hia  school  as  for  the  prao* 
tieal  man  in  the  field,  it  is  but  fit  that  the  prineiplet  as  well  aa  the  modus  operandi  of  all  agri- 
cnhnral  processes  should  be  carefully  explained ;  and  we  may  add,  after  attentive  perusal,  that 
k  respect  ef  drainimg,  both  theory  and  practice  seem  here  to  bo  so  fully  described  and  carelhOy 
flaibBted  as  to  leave  little  or  nothing  to  be  added  in  the  way  of  aotes. 

A  kmg  and  very  valuable  essay  appeare  in  the  last  number  of  the  English  Famei^s  Magasia*^ 
mt  draining  as  practiced  in  Aberdeenshire ;  but  we  see  in  it  nothing  that  is  not  embraced  in,  if  bM 
MmUy  taken  firom,  the  work  in  hand,  except  soare  results  of  psfticular  experhnents,  and  to  UtaN 
Hale  the  profits  of  the  opeimtloo.    Well  awamnre  we  that  they  aw  only  our  wcidDiyfkraen^nrii 
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natU  water,  whether  on  the  surface  or  under  the  ground,  does  injure  the 
growth  of  all  the  useful  plants.  U  perhaps  altogether  prevents  or  checks 
perspiration  and  introsusception ;  or  it  may  neutralize  the  chemical  de- 
composition of  substances  which  largely  supply  the  food  of  plants.  Be  it 
as  it  may,  experience  assures  us  that  draining  will  prevent  all  these  bad 
effects.  You  may  conceive  it  quite  possible  for  an  obvious  excess  of  wa- 
ter to  injure  useful  plants  ;  because  you  may  have  observed  that  excess 
of  water  is  usually  indicated  by  the  presence,  in  number  and  luxurftuace, 
of  subaquatic  plants,  such  as  rushes  fJuncus  acutifloms  and  wT,  effunuj,  &C., 
which  only  flourish  where  water  is  too  abundant  for  other  plants  ;  and 
you  may  even  conceive  that  damp,  dark-lookiiig  spots  in  the  soil  may  con- 
as  have  generally  ^qaired  ibrtanee  by  other  purmits  or  by  inheritance,  who  can  affiird  aoch  out 
laya— (Rich  oatlaysr  however,  it  may  be  added,  as  will  pay  well  when  they  are  made  nnder  JQ- 
dicioiu  circomstances  as  to  locality  and  markets.  How  many  tlx>aaands  of  acres  are  there,  far  in> 
stance,  along  the  river  and  creek  shores  of  the  Chesapeake  Bay,  in  Maryland  and  Virginia,  enjoy- 
ing the  advantages  of  a  practical  contignity  to  the  best  Atlantic  markets^  which  now  prodoce 
nothing  bat  coarse  grass  and  malaria,  which  might,  if  their  owners  had  the  energy,  the  akill  and 
the  capital  to  dratn  them,  produce  crops  equal  to  sach  as  have  been  prodaced  on  the  Nanaemond 
(Charles  coonty,  Md.)  estate  of  B.  O.  Tatloe,  Esq. — where,  doring  tlie  past  season,  nnder  the 
management  of  Mr.  James  K.  Nash,  a  crop  of  9,000  barrels  of  com  has  been  made  and  booaed ; 
and  where,  on  two  acrcMf  125  bushels  of  good  merchantable  com  were  raised,  and  that  after  a  fiur 
crop  of  tobacco  the  preceding  year,  and  without  any  nnasoal  application  of  manure — beings  62} 
bushels;  which,  at  the  present  price,  75  cents,  is  $46  e7|  an  acre. 

Need  we  ask  whether  sach  crops,  or  say  60  bashels  to  the  acre — at  70  cents  a  baahel,  $49 — 
woald  not  well  remanerate  a  heavy  ootlay  for  draining  ?  And  do  not  sach  crops  and  sach  man- 
agement better  deserve  the  honors  bestowed  by  Agricaltaral  Societies  and  Institutes,  than  mere 
isolated  cases  of  extraordinary  crops,  prodaced  at  enormous  expense,  and  by  the  fitfal  eflforCs  to 
which  the  most  indolent  may  sometimes  be  stimolated,  in  the  hope  of  winning  a  V.  or  an  X.  f-— 
But  again  the  qnestion  recurs,  how  is  the  capital  to  be  had  by  those  who  are  without  money,  and 
whose  landa  might  be  tbns  drained  f — ^for  the  tendency  of  all  oar  legislation  that  in  any  way  inter> 
feres  with  or  acts  upon  the  use  and  value  of  labor  and  capital,  owing  to  the  want  of  spirit  and 
knowledge  on  the  part  of  the  agriculturists,  has  a  tendency  to  drive  capital  as  well  as  enterprise 
into  onr  large  cities,  and  into  channels  for  the  benefit  of  particular  and  veil-banded  daste*  ! 

Suppose  a  field  of  say  ten  acres  (and  how  many  there  are  who  own  such)  to  be  drained  so  that 
it  would  prodace  even  forty  boshels  of  com  to  the  acre — ^these,  at  60  cents,  would  give  $24,  the 
interest  on  $400  at  6  per  cenu ;  leaving  the  land  worth  intrinsically  more  than  $100  an  acre,  and 
two  crops  would  more  tlian  pay  the  cost  Yet  there  are  thousands  on  thooaands  of  acres  in 
Maryland  and  Virginia  and  North  Carolina  that  might  be  thus  drained  and  rendered  thoa  prodao- 
dve  at  an  expense  of  $50  on  acre ! 

But  unfortonately  iC  perchance,  a  hard-working  farmer,  toiling  through  the  year,  and  conduct- 
ing his  household  and  all  other  affairs  with  the  severest  economy,  contrives  to  have  a  small  aor- 
plus  beyond  bis  outgoings  at  the  end  of  the  year— even  he,  instead  of  investing  it  in  draining  his 
land — in  erecting  more  and  better  buildings — in  providing  himself  with  all  neceasary  implements^ 
and  otherwise  improving  his  little  estate  in  appearance  and  fruitfulness— even  he,  as  such  a  farmer 
confesaed  to  as  last  summer  in  the  State  of  New- York,  sends  or  goes  with  it  to  the  greats  all-4tb' 
aorhing  Commercial  Emporium^  to  lend  it  out  at  7  per  cent,  on  bond  and  mortgage.  Hence  it 
is  that  while  no  one  knows  how  much  of  the  State  is  mortgaged,  and  while  every  mannfoctoring 
village  wears  the  aspect  of  youth  and  healthfulness,  and  larger  cities  grow  into  enormoos  magni- 
tade— the  country,  at  least  along  the  great  thoroaghfares.  as  far  as  one  can  see,  sinks  lower  and 
lower  in  its  average  prodacti,  and  pats  on  the  appearance  of  premature  decay  and  consomption. 
All  this  wonld  be  rectified  if  the  education  of  the  rising  generation  were  such  as  it  should  be,  be- 
cause then  we  aboald  rear  up  a  race  of  men  who  would  anderatand.  as  far  as  the  Oovemmest  is 
concerned,  what  is  due  to  their  nnmbers  and  the  products  of  their  industiy ;  and  Agriooltiire 
woald  preside  where  she  ought,  at  the  head  instead  of  at  the  tail  of  all  Cabinet  ooancila  for  the 
general  welfare. 

Lookmg  carefally  tfaroagfa  diis  chapter  of  the  Book  of  trk  Farm,  on  draining-^d^  mode  of 
eondocting  it— the  principles  by  wbieh  it  is  to  be  guided— the  implements  employed,  and  the  out- 
(592) 
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lain  88  much  water  as  to  injure  plants,  though  in  a  less  degree ;  but 
you  cannot  at  once  imagine  why  land  apparently  dry  should  require 
draining.  Land,  however,  though  it  does  not  contain  such  a  superabund- 
ance of  water  as  to  obstruct  arable  culture,  may  nevertheless,  by  its  in- 
herent wetness,  prevent  or  retard  the  luxuriant  growth  of  useful  plants,  as 
much  as  decidecuy  wet  land.  The  truth  is,  that  deficiency  of  crops  on  ap- 
parently dry  land  is  frequently  attributed  to  unskillful  husbandry,  when  it 
really  arises  from  the  baleful  influence  of  concealed  stagnant  water ;  and 
the  want  of  skill  is  shown,  not  so  much  in  the  management  of  the  arable 
culture  of  the  land  as  in  neglecting  to  remove  the  true  cause  of  the  defi- 
ciency of  the  crop,  namely,  the  concealed  stagnant  water.  Indeed,  my 
opinion  is-— and  its  conviction  has  been  forced  upon  me  by  dint  of  long 

lay,  under  ordioary  circomfltaoces,  as  compared  with  the  reralu  in  the  accoaot  of  profit  and  loa»— 
we  eoe  aothing  that  can  be  added,  except  aome  auggeationa  aa  to  draining,  in  a  mode  and  with 
materiala  more  within  the  reach  of  ordinary  Americau  farmers,  and  which  appears  not  to  be 
toached  apon  in  thia  book.  At  this  there  shoald  be  the  less  surprise  when  we  consider  that  wood, 
or  yoang  tunber — ^the  material  to  which  we  refer — is  so  scarce  and  dear  in  England  as  almost  to 
place  it  oat  of  qnestion. 

In  the  Eastern  States,  and  along  the  high  landa  stretching  fiur  away  soath,  stone  is  at  hand  in 
abundance ;  and  in  New-York,  and  so  through  the  States  east  of  the  Hadaon,  the  practice  of 
draining  ia  on  the  increase,  and  we  believe  with  nniversal  aatiiifaction  as  to  the  advantagea ;  bat 
in  a  large  portion  of  intervale  and  allnvial  coantry  aoath  of  the  Hudson,  with  which  we  are  better 
acquainted,  there  is  not  stone  enough  in  aome  districts  to  make  the  foundation  of  a  chimney.  The 
ntnation  and  circumstancea  arc  numf  rous,  however,  whore  farmers  are  invited  by  every  conaid- 
€  ration  to  drain,  with  wood  (if  notliing  better),  which  many  of  them  have  at  command.  We  be- 
lieve we  have  aomewhere  before  adverted  to  the  instance  of  a  Mr.  Summers,  near  Nottingham, 
Maryland,  who,  without  example  or  instruction,  has  reclaimed  aud  brought  under  the  plow  spota 
of  land  which  had  before  been  worthless,  and  which  now  yield  heavy  cropa;  and  which,  more- 
over, give  to  his  fields  an  air  of  good  management,  prockiiming  that  their  proprietor  baa  a  mind 
to  think,  aa  well  aa  a  hand  to  execute— a  consideration  which  ought  to  weigh  with  every  farmer 
of  proper  apirit,  and  which  it  behooves  every  community  to  commend  more  fervently  than  they 
now  commend  only,  or  first  and  far  above  all  others,  those  who  are  most  successful  in  fields  of  hih 
ntan  destruction. 

For  those  who  may  be  inclined — ^and  there  ought  to  be  thousands — to  drain  the  boggy  spots  cm 
their  ianna  by  thia  method,  which  ia  within  the  reach  of  almost  every  one,  the  following  observa- 
tiona  may  prove  uaeful ;  and  the  reader  will  indulge  us  in  this  short  addition  to  a  long  note,  when 
we  axmounce  that  we  shall  make  no  other  upon  this  branch  of  the  Book  of  the  Farm. 

*'  The  wood  used  for  this  purpose  consi^s  of  the  thinnings  of  plantatbns.  t.  e.  the  small  treea 
commonly  converted  into  paling.  Larch  is  preferable,  on  account  of  its  greater  durability ;  but 
Scotch  fir.  being  the  cheapest  and  moat  abundant  kind  in  this  quarter,  is  generally  used.  The 
draina  to  be  filled  with  wood  are  usually  thirty-two  inches  in  depth,  eighteen  inches  wide  at  the 
top,  and  about  six  inches  at  the  bottom.  It  is  essential  to  the  efficiency  and  durability  of  wooden 
draina,  that  the  aides  be  formed  with  a  proper  and  regular  slope  from  top  to  bottom.  The  small 
trees  or  "spars,"  as  they  are  designated— are  prepared  for  being  put  into  the  drain  in  the  follow- 
ing manner :  A  portion  of  the  butt  or  thick  end  of  each  is  sawn  oil  for  placing  transversely  in  the 
drain,  about  six  mchea  above  the  bottom ;  the  breadth  of  the  drain  at  tin's  part  mav  be  assumed 
at  nine  inches,  in  which  case  the  length  of  the  cross-bars  will  require  to  be  about  nfleen  inches, 
80  aa  to  have  three  inchea  resting  on  each  aide.  They  are  gencndly  about  four  inches  in  diame- 
ter, and  are  placed  in  the  draina  at  intervals  of  four  feet  apart ;  they  are  forced  firmly  into  their 
proper  position  by  a  few  blows  of  a  heavy  mallet,  the  worRman  taking  care  that  they  are  all  in 
tbe  aame  plane  or  level  Any  earth  loosened  from  the  sides  in  striking  ^own  the  bars  ia,  of  course, 
tbiown  out  aa  the  work  ia  proceeded  with.  After  the  butt-ends  of  the  treea  (which  are  divested 
of  their  branches  in  the  wood)  are  severed,  and  placed  transversely  in  the  drains  in  the  manner 
Juat  described,  the  mnainder  of  them  are  laid  longitudinally  above  the  bars,  three  being  com- 
monly placed  side  bv  aide,  and  covered  with  the  branches  and  twigs,  or  with  turf,  heath,  &c ,  pre- 
nona  to  putting  in  the  earth  cast  out  in  opening  the  draini*.  It  is  obvious  that  this  method  of 
draining  can  be  adopted  with  advantage  only  in  situations  where  timber  is  convenient  and  cheap, 
■ad  when  the  aubsoil  ia  sufficiently  conesive  to  afford  a  proper  support  to  the  transverw  bara  of 
wood ;  henoe  it  is  inadmissible  in  the  case  of  boggy  lands.  The  potting  in  of  the  wood  is  accom- 
plished in  a  very  expModitiooa  manner :  two  persons  saw  off  the  butts,  and  another  places  them  in 
their  proper  position  in  the  drain,  after  which  the  longitudinal  spars  are  laid  on  as  closely  aa  nos- 
able»  wiw  the  top  and  butt^^ada  alternately  in  the  same  direction,  so  as  to  make  them  fit  the  bet- 
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and  extensive  obseiTation  of  the  state  of  the  agricultural  soil  overa  lar|^ 
portion  of  the  country — ^that  this  is  the  true  cause  of  moat  of  the  bad/arm^ 
ing  to  be  scen^  and  that  not  one  farm  is  to  be  found  throughout  the  king- 
dom that  would  not  he  much  the  better  for  draining,  Entertaining  this 
opinion,  you  will  not  be  surprised  at  my  urging  upon  you  to  practice 
draining,  and  of  lingering  at  some  length  on  the  subject,  that  I  may 
exhibit  to  you  tlie  various  modes  of  doing  it,  according  to  the  peculiar  cir- 
cumstances in  which  your  farm  may  be  placed. 

(674.)  To  the  experienced  eye,  thei^  is  little  difficulty  in  asceitaining 
the  particular  parts  of  fields  which  are  nioi-e  affected  than  othera  by  su- 
perauous  water.  Tliey  may  be  detected  under  whatever  kind  of  ci'op  the 
lield  may  bear  at  the  time ;  for  the  peculiar  state  of  the  crop  in  those 

ter.  There  is  thas  formed  beneath  the  wood  a  channel  for  the  pomage  of  water,  of  aboat  nx 
inches  m  width  and  the  same  hi  depth. 

"  The  cost  of  this  mode  of  draininj^  obvioQsly  depends  much  on  the  price  of  the  wood  employed. 
In  most  parts  of  this  county  the  spars  used  for  tliQ  purpuMi  are  obtainable  at  from  Is.  to  Is.  6d.  per 
docen;  and  it  requii^es  four  dozen,  averaging  twenU*  feet  in  length,  to  do  a  hundred  yards  of  drain. 
Drains  thus  constructed  have  been  known  to  last  for  a  very  \ouf^  period ;  on  one  farm  the  writer 
has  been  a.«eQred  that  drains  foimrd  of  wood  in  the  manner  jast  described  have  been  in  perfect 
operation  for  more  than  thirty  yearn." 

In  a  recent  convemtion  with  Mr.  Hall,  a  clear-headed,  practical  farmer,  near  Lebanon,  N.  Y., 
he  remwked  that  the  practice  of  draining  was  extending  with  himself  and  neighbors,  and,  where 
well  execated,  was  attended  with  double  tiie  amoaiJt  of  prodace  previously  obtained.  We  are 
indebted  to  a  Talned  correspondent  (one  of  his  yoang  and  promising  pnpils)  for  the  following  note 
on  the  system  of  draining  parsoed  by  Mr.  Wilkinson,  of  Dotcbeas  county,  N.  Y. — one  of  those 
fanners  whom  we  are  pleased  to  name  as  among  ybote  who  bring  their  minds  to  xeaeon  and  re- 
flect (m  the  principles  involved  in  all  tlieir  agricultural  proceedings. 

From  a  CorTt$pondenl, 

DUTCincSS  AOBICULTOaAI.  iKaTXTUTB,  Aug.  S9, 184& 

Dear  SHr:  Havlo^  compared  the  iiystom  of  under-draining  practicod  by  Mr.  Wilkinson,  on  the  Institute 
Farm,  with  that  recommended  In  **  Stephens's  Book  of  the  Farm,'*  and  also  with  that  of  many  fermers  of 
tills  State  >-and  being  thoroughly  convinced  that  his  system  is  much  better  adapted  to  the  wants  of  the 
fiumers  of  this  coumry  generally,  on  account  of  the  convenience  of  construction,  cheapness,  utility,  &.t. — I 
have  been  induced  to  give  you  this  article  for  publication  in  your  JoumaL  The  course  he  pursues  is  ss 
follows :  In  the  first  place,  in  laying  out  the  ditches,  he  !■  careAil  to  avoid  too  great  a  descent,  Uiat  the  force 
of  the  wster  running  in  the  ditch  may  not  wash  the  sides  or  bottom  of  tt,  and  thus  carry  the  sedtanent  to 
some  more  level  portion,  where  it  may  collect,  and  obstruct  the  water,  and  render  the  work  vidueleaa.— 
After  the  ditch  is  staked  out,  he  plows  with  a  common  plow  the  width  required  and  two  fiirraws  in  depdi, 
shoveling  out  the  loose  earth  each  plowing.  Then  a  pair  of  strong  oxen  are  attached  to  a  one*handled  avb> 
aoQ  plow,  tandem,  in  single  yokes,  by  which  the  ditch  !■  plowed  to  the  depth  required,  which  is  varied  ac* 
cording  lo  circumstaoces ;  but  the  usual  depth  Is  from  8^  to  3  feet,  about  90  inches  wide  at  the  top^  and  1 
foot  at  the  bottooL  He  then  commences  the  filling  operation,  by  drawing  small  stones  from  where  they 
have  been  previously  heaped  for  the  occasion,  or  the  scattering  small  stones  from  the  a^acent  lots.  The 
stones  aro  drawn  by  oxen  on  a  low,  four-wheeled  vehicle,  which  he  calls  a  truck*  or  lumbercar,  which  is 
about  90  inches  high — ^boing  a  convenient  hight  for  a  mnn  to  stand  beside  it  on  the  bank  of  the  ditch,  and 
take  the  stones  from  the  ear  and  pass  them  to  a  man  in  the  ditch,  who  places  them  by  first  paving  the  bet- 
torn  with  those  of  a  medium  sixe,  by  setting  them  on  the  small  end  as  closely  as  is  convenient,  selecting  die 
fiat  ones,  or  flags,  and  placing  ihem  next  to  the  bank,  to  prevent  it  from  caving.  The  largest  are  next  used 
and  thrown  in  promiscuously,  tsking  great  care  not  to  throw  them  against  the  sides  of  the  ditch.  The 
slone>work  is  then  completed  by  leveling  with  the  smallest  ones  that  can  be  procured,  not  filling  It  neaier 
than  1  foot  from  the  surfiice,  that  the  ground  may  be  plowed  and  subsoiled  as  well  over  the  dftchea  as  else* 
where.  Before  fltttng  in  the  earth,  the  stones  are  covered  with  pine  shavings  very  lightly,  which  he  obcafaM 
fttmi  the  sash-ftetory  for  the  cartage. 

The  advantage  in  the  use  of  shavings  over  straw,  whkh  is  generally  used,  Is  that  the  straw  entloea  the 
gjound-moles  into  the  ditch ;  they  burrow  In  die  stones^  and  dig  through  to  the  sarfoee,  which  forms  a 
passage  for  surfiice-water  directly  among  the  stones,  and  win  carry  whh  k  qaantitles  of  fine  monid ;  thvs^ 
by  ftwpient  rates,  the  whole  work  Is  rendered  valuelesa. 

The  filling  In  of  the  earth  is  done  with  a  side-hlU  plow,  the  tesm  traveling  up  and  down  on  the  bei^  «f 
earth,  plowing  a  Airrow  taito  the  ditch— whieh,  Mr.  W.  says,  frdiltates  the  work  300  per  eeuL  over  the  ctf 
process  of  shoveling  it  In. 

Where  the  stones  are  convenient  fox  filling,  and  takhig  the  average  ef  soO  ftrUggte^  helkfadn  Ui  Ollahaa 

ef  the  above  dimensions,  compleied,  cost  abont  35  cents  por  rod  of  16|  ftec 
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MTtSy  wben  compared  with  the  others,  aasists  in  determining  the  point. 
There  ib  a  want  of  vigor  in  the  plants ;  their  color  is  not  of  a  healthy  hue; 
their  parts  do  not  become  sufficiently  developed ;  the  plants  are  evidently 
retaiued  in  their  progress  to  maturity ;  and  the  soil  upon  which  they  grow 
feels  inelastic,  or  saddened  under  the  tread  of  the  foot.  There  is  no  mis- 
taking  these  symptoms  when  once  observed.  They  are  exhibited  more 
obviously  by  the  grain  and  green  crops,  than  by  the  sown  grasses.  In  old 
pasture,  the  coarse,  hard,  uninviting  appearance  of  the  herbage  is  quite  a 
sufficient  indication  of  the  moistened  state  of  the  soil. 

(675.)  But  there  appearances  of  moistened  land,  which  you  may  easilr 
observe  without  any  previous  tuition  ;  and  these  are  most  apparent  in  soil 
after  it  has  been  plowed,  and  more  apparent  still  in  spring,  in  the  month 
of  March,  when  the  winds  become  dry  and  keen.  Then  you  may  observe* 
in  a  dry  day,  laree  patches  or  stripes,  or  belts  of  black  or  dark^brovni  col- 
ored soil,  in  the  face  or  near  the  top  of  an  acclivity,  while  the  rest  of  the 
field  ,8eems  quite  dry,  of  a  light  brown  color ;  or  only  small  spots  may  be 
observable  here  and  there  ;  or  the  flat  and  hollow  parts  of  the  field  may 
be  nearly  covered  with  dark-colored  soil.  You  cannot  mistake  these  broad 
hints  of  the  lurking  water  below ;  but,  in  a  few  weeks,  they  may  all  have 
disappeared,  or  be  reduced  very  much  in  extent,  if  the  weather  continues 
dry,  or  have  become  more  extended  in  rainy  weather.  In  the  case  of 
their  disappearance  in  dry  weather,  you  may  conclude  that  any  wetness 
of  the  soil  which  passes  off  as  the  summer  advances,  can  do  no  harm  to 
cultivated  plants,  and  that  the  land,  in  such  cases,  doea  not  require  to  he 
drained.  Such  a  conclusion  would  be  very  erroneous  :  because  it  is  on 
account  of  the  water  remaintng  in  tlie  soil  all  winter  that  the  crops  receive 
injury  in  summer.  The  amount  of  wetness  which  you  saw  pass  away  first 
in  spring  and  then  in  summer,  would  have  done  no  injury  to  the  crops,  ioT 
it  would  be  all  absorbed,  and  probably  more,  in  the  wants  of  vegetation ; 
but  the  wetness  remaining  in  and  occupying  the  pores  of  the  soil  and  of 
the  subsoil  all  winter,  render  the  soil  so  cold,  that  most  of  the  summer's 
heat  is  required  to  evaporate  the  superfluous  moisture  out  of  it,  and,  in 
diis  very  process  of  drying  by  evaporation,  the  heat  is  dissipated  tiiat 
should  be  employed  in  nounshing  the  crops  all  summer.  No  doubt,  when 
the  soil  and  subsoil  are  put  into  such  a  state  as  that  the  water  that  falls 
upon  the  soil  from  the  heavens  during  the  winter,  on  being  conveyed 
quickly  away  in  drains,  does  take  away  some  of  the  heat  firom  the  soil^ 
but  it  cannot  render  it  cold  or  sour.  In  such  circumstances,  the  natural 
heat  of  the  weather  in  spring  and  summer  would  have  nothing  to  do  but 
to  push  forward  the  growth  of  the  crops  to  early  maturity,  to  Ml  ihem 
more  fiilly,  and  make  them  of  finer  quality.  You  thus  see  how  concealed 
water  injures  the  soil  in  which  it  is  retained,  and  you  may  easily  conceive 
how  it  may  injure  the  drier  soil  around  it,  by  its  imbibin)2r  the  water  m 
contact,  by  capillary  attraction.  You  thus  also  see  the  kind  of  ground 
diat  draining  effects  in  soil  so  situated.  Did  the  symptoms  of  wet  in 
spring  ren^ain  as  obvious  to  your  senses  throughout  the  summer,  you 
would  have  no  doubt  of  the  land  requiring  draining  ;  but  you  may  now 
admit  that  you  may  be  deceived  by  land  showing  even  favorable  symp- 
toms of  drouth.  For  all  that  you  yet  know  to  the  contrary,  water  may  be 
hnking  under  what  you  imagine  to  be  drv  soil.  Yes,  and  it  does  lurk  to 
a  very  gre^  extent  in  this  country,  and  will  continue  to  lurk  in  humid 
localities  and  impervious  subsoils,  until  a  vent  is  given  to  its  egress. 

(676.)  Thephenomenon  of  the  dark  spots  on  fields  can  be  satisfactorily 
explained.  Where  the  surface  of  the  land  is  at  all  permeaUe  to  water, 
and  where  it  rests  on  beds  of  different  depths,  of  various  lengths  and 
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breadths,  and  of  different  consistence,  the  water  supplied  from  rain  •■ 
snow  is  interrupted  in  its  progi-ess  by  the  retentiye  beos,  aad  becones  aK> 
cumulated  in  them  in  larger  or  smaller  quantities,  according  to  their  fbm 
and  capacity ;  and,  at  length,  the  supernuous  portion  is  poured  from  t&e 
surcharged  strata,  and  bursts  over  retentive  beds  through  the  surface-seil 
in  the  foim  of  land-springs,  at  a  somewhat  lower  lerel.  Such  springs  aie 
either  concentrated  in  one  place  or  diffused  over  a  large  extent  of  siufacey 
according  as  their  outlet  h apneas  to  be  extensive  or  conined,  and  deep 
draining  is  generally  required  to  remove  these ;  for  which  purpose,  deep 
drains  ai*e  cut  through  alternate  beds  of  retentive  and  penneable  matter, 
and  penetrate  into  the  vei*y  seats  of  the  springs.  It  may  happen,  how- 
ever, that  the  surface  is  as  retontive  as  the  subsoil,  in  which  case  the  water, 
not  penetrating  faither  than  the  suiface-soD,  has  a  free  enougli  passage 
between  the  inipenious  Hubsoil  and  the  loose  soil ;  this  state  of  soil  re- 
quires mei'e  8urface-<l raining.  Where  the  u|>per  soil  is  pervious,  and  the 
subsoil  uniformly  and  extensively  retentive,  water  accumulates  on  the  sub- 
soil, to  the  injury  of  plants  growing  on  the  surface-soil ;  and  to  remove 
water  from  such  a  situation,  not  deep  but  numerous  drains  are  required 
to  give  sufficient  opportunities  for  it  to  pass  away,  and  such  drains  axe 
usually  formed  in  the  furrows.  Where  the  soil  and  subsoil  ai'e  both  po* 
rous,  die  water  passes  quickly  through  them,  and  no  draining  is  required 
to  assist  it  in  flowing  away,  as  the  entire  subsoil  constitutes  a  universal 
drain.  In  this  state  of  soil,  water  is  only  held  in  it  by  capillary  attraction, 
and  what  is  not  so  suppoited  sinks  down  through  the  porous  subsoil  by  its 
own  gravity.  Capillary  attraction  is  quite  capable  of  supporting  and 
bringing  as  much  water  through  a  permeable  soil  and  subsoil,  from  rata 
above  and  sources  of  water  from  below,  as  is  useful  to  vegetation,  except- 
ing, perhaps,  under  the  extraordinary  occurrence  of  excessive  drouth ;  and 
of  all  the  sources  from  which  the  soil  derives  its  supplies  of  water,  that 
from  springs  is  the  coldest,  most  injurious  to  useful  plants,  and  most  jpei^ 
manont  in  its  effects  ;  and  hence  it  is  that  the  abstraction  of  water  from 
the  soil  by  draining  does  not  necessarily  interfere  with  it  as  a  supporter 
of  plants,  as  a  meliorator  of  the  soil,  as  a  menstruum  for  the  food,  as  a 
regulator  of  temperature  to  plants. 

(677.)  These  states  of  water  in  the  soil   and  subsoil  indicate  that  a 
knowledge  of  geology  might  confer  a  more  perfect  understanding  of  the 
principles  of  draining ;  and,  fortunately,  practice  in  this  department  of  ru- 
ral economy  has  always  been  consistent  with  the  facts  of  geology.     But  a 
geological  drainer  is  a  character  who  has  not  yet  made  his  appearance  in 
mo  world ;  because  no  pi-actical  drainer  or  scientific  geologist  has  yet  ex- 
plored that  department  of  geology  which  is  most  useful  to  Agriculture,  in 
•ttch  a  manner  as  to  assist  the  ait  of  draining.     Most  of  our  arable  soils 
ase  contained  within  the  newest  rock  formations,  the  intricate  relations  of 
which  present  almost  insurmountable  obstacles  to  such  a  knowledge  of 
them  as  to  be  useful  in  draining.     The  intricacy  of  their  relations  render 
the  operations  of  draining  uncertain;  and  this  uncertainty,  I  fear,  must 
condnue  to  exist,  until  the  relations  of  the  alluvial  rocks  are  discovered 
to  be  as  unvarying  as  those  of  the  more  indurated.    Perhaps  a  certainty 
in  the  matter  is  unattainable,  because  the  members  of  the  athivial  forma- 
tion may  not  present  a  strictly  relative  position  to  one  another.    Until  the 
-fitct,  therefore,  is  ascertained  one  way  or  the  other,  draining  must  be  ooa- 
ducted,  in  a  great  measure,  by  trial  or  experiment ;  and  in  all  undertakings 
on  trial,  error  must  be  expected  to  ensue,  and  unnecessary  expense  incur- 
sedk    An  unfortunate  drciunstanee,  arbing  from  this  uneectainty,  is  the 
leomparative  uselessness  of  the  experience  acquired  in  pre^uB  operatii 
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to  g^de  the  drainer  himself  and  others^  to  the  means  of  securing  moze  cer- 
tain results  in  their  future  efforts  at  draining.  No  drainer  can  affirm  that 
the  number  and  depth,  and  even  the  direction,  of  the  drains  which  h^ 
chooses  to  ado^t,  are  the  best  suited  for  drying  the  field  he  wishes  to  drain ; 
nor  can  he  mamtain  that  exactly  similar  arrangements  will  produce  ex 
actly  similar  effects  in  the  adjoining  or  in  any  other  field,  at  a  greater  Of 
shorter  distance.  Every  experienced  drainer  will  coincide  with  the  just- 
ness of  these  remarks,  and  deplore  the  uncertain  nature  of  his  operations ; 
but,  nevertheless,  the  satisfactory  consolation  is,  that  as  long  as  he  finds 
draining,  even  as  it  is  pursued,  do  good,  so  long  he  will  continue  to  prac- 
tice it.  Were  geologists  to  make  themselves  acquainted  with  the  prac- 
tical details  of  draining,  and  then  studv  that  branch  of  geology  which 
would  be  of  greatest  service  to  draining,  it  is  reasonable  to  hope  that  they 
would  confer  lasting  obligations  on  the  drainer,  not  only  by  directing  him 
to  a  well- bounded  certainty  in  his  object,  but  by  showin?  him  how  to 
execute  his  art  with  greater  simplicity.  Were  they  also  to  direct  particu- 
lar attention  to  the  relation  that  subsists,  if  any,  between  the  sunace  of 
the  earth's  crust  and  the  sti'ata  immediately  subjacent,  their  investigations 
might  supply  valuable  materials  for  a  correct  nomenclature  and  classificsr 
tion  of  sous. 

(678.)  You  thus  perceive  that  a  bare  recital  of  the  various  modes  of 
draining  is  not  alone  sufficient  to  make  you  an  accomplished  drainer ;  for 
you  should  know  the  principles  as  well  as  the  practice  of  the  art.     The 
principles  can  only  be  acquired  by  a  knowledge  of  geology,  in  as  far  as  it 
naa  investigated  the  structure  of  the  alluvial  rocks,  which  are  within  your 
reach  everywhere,  and  entirely  within  your  power  on  your  own  farm  to 
investigate.     This  knowledge,  even  as  it  is  yet  known,  is  requisite ;  for 
any  difficulty  m  draining  is  found  not  so  much  in  constructing  a  drain- 
most  field-laborers  can  do  that — as  in  knowing  where  to  constiiict  it ;  and 
a  correct  knowledge  of  whether  the  wetness  in  the  land  arises  from  natural 
Bprings  or  from  stagnant  water  under  the  surface  of  the  soil,  can  alone  di- 
rect you  to  open  the  kind  of  drain  required.    So  generally  is  the  practical 
part  of  the  operation  diffused,  that  every  manager  of  land  conceives  he 
knows  the  whole  subject  of  drainine  so  correctly,  that  he  wiH  commence 
Ills  operations  with  the  utmost  confidence  of  success  ;  and  this  confidence 
has  caused  much  money  to  be  expended  in  draining,  that  has  in  g^eat  part 
been  ill  directed ;  not  but  that  its  expenditure  has  done  good,  but  that  it 
has  not  done  nearly  all  the  good  that  the  means  employed  might  have  ef- 
fected.    Much  money  has  thus  been  expended  in  many  places  in  making 
a  few  scattered  deep  drains,  where  a  greater  number  of  smaller  ones  would 
have  answered  the  purpose  much  better.    A  degree  of  success,  however, 
has   attended  every  attempt  at  di*aining,  and  it  is  this  circumstance,  more 
than  any  other,  that  has  beguiled  many  into  a  belief  that  they  are  accom- 
plished drainers ;  for  no  one,  unfit  to  direct  the  operation  in  a  propo:  man 
ner,  would  have  attempted  it  at  all,  unless  he  haa  actually  experiei^jced  in 
jury  £rom  wet  land ;  or  have  attempted  it  again,  unless  his  attempts  had 
partially,  at  least,  removed  the  injury ;  though  the  results  have  not  been 
very  suecessfiil.     Were  the  efforts  of  ignorance  in  draining  confined  to  tht 
sqaandering  of  money,  they  might  be  compensated  for  by  superior  man 
ageaaent  in  the  other  operations  of  the  fai*m  ;  but,  unfortunately^  the  unk- 
ing of  valuable  capital  in  injudicious  draining  cnpples  the  means  of  the 
jGumer,  and  at  the  same  time  prevents  his  reaping  all  the  advantages  de- 
rivable from  draining  itself.     Were  draining  an  operation  that  could  be 
executed  at  little  cost  and  trouble,  it  would  be  of  less  importance  to  urge 
its  prosecution  in  the  most  effectual  way ;  but  as  it  is  an  expensive  opera- 
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tion,  when  conducted  in  the  most  economical  manner,  much  consideration 
should  be  given  to  the  matter  in  all  its  bearings,  before  attempting  to 
break  up  ground  for  draining  to  any  great  extent.  An  examination  of  the 
earth's  crust,  upon  which  you  are  to  operate,  is  absolutely  necessary  to 
direct  your  plans  aright.  Contemplate  well,  in  the  first  place,  the  facts 
which  such  an  examination  unfolds  to  your  view,  and  endeavor  by  their 
nature  to  acquire  wisdom  to  expend  your  money  with  prudence  as  well  as 
skill.  Examinations  of  the  soil  and  subsoil  will  tell  you  what  kinds  re- 
quire deep  draining,  and  what  kinds  may  be  treated  with  equal  suc- 
cess under  a  different  arrangement.  Inattention  to  such  distinctions  as 
these  has  hitherto  caused  the  inordinate  application  of  one  general  prin- 
ciple, which,  as  applicable  to  a  particular  system,  must  receive  the  as- 
sent of  every  drainer  who  feels  the  importance  of  the  art,  but  which, 
nevertheless,  is  inapplicable  to  every  case — I  mean  the  system  of  deep 
draining. 

(679.)  You  may  have  observed,  from  what  has  been  said,  that  there  is 
more  than  one  species  of  draining ;  there  is  one  which  draws  off  large 
bodies  of  water,  collected  from  the  discharge  of  springs  in  isolated  portions 
of  ground ;  and  this  is  called  deep  or  under-draining^  because  it  intercepts 
the  passage  of  water  at  a  considerable  depth  under  the  surface  of  the 
ground ;  and  there  is  another  kind  which  absorbs,  by  means  of  numerous 
channels,  the  superabundant  water  spread  over  extensive  pieces  of  ground 
under  the  surface,  and  has  been  called  surface-draining.  This  latter  kind 
of  draining  subdivides  itself  into  two  varieties,  the  one  consisting  of  small 
open  channels  formed  on  the  surface  of  the  gi*ound  in  various  directions 
for  the  ready  use  of  water  flowing  upon  the  land,  and  this  is  literally 
surface-draining.  The  other  is  effected  by  means  of  small  drains  con- 
structed at  small  depths  in  the  ground,  at  short  distances  fi*om  one  another, 
and  into  which  the  water  as  it  falls  upon  the  surface  finds  its  way  by  its 
own  gravity  through  the  loose  soil,  and  by  which  it  is  discharged  into  a 
convenient  receptacle.  But  for  those  two  species  of  surface-drains,  the 
water  that  falls  from  above  would  remain  stagnant  upon  the  retentive  sub- 
soil at  the  bottom  of  the  plow-fun*ow.  The  former  Kind  of  surface-drain- 
ing is  called  ^az£?-cutting,  so  named  from  its  resemblance  to  '*  a  mark  or 
crack  left  in  the  soil  by  a  stroke  or  pressure ;  "•  the  latter  kind  derives  its 
name  either  from  the  locality  which  it  occupies,  or  the  arrangement  of  its 
lines.  From  its  local  position,  it  has  been  c2\\eA,furrow-draining  when  it 
occupies  the  open  fun'ows  of  the  ridges  of  a  field,  though  it  is  not  neces- 
sary that  such  drains  should  always  occupy  the  furrows.  It  has  also  been 
called  Jrequent-drainingt  fi'om  the  circumstaTice  of  the  water  finding  fre- 
quent opportunities  of  escape  ;  but  this  name,  though  the  original  one,  is 
objectionable,  inasmuch  as  the  word  may  imply  that  the  field  requires 
draining  frequently,  which  it  certainly  \vill  not.  From  the  arrangement 
of  its  lines,  it  has  also  been  dienoTmrx^tedi  parallel-draining^  on  account  of 
the  usual  parallel  position  of  the  drains  to  one  another ;  and  yet  it  is  not 
absolutely  necessary  to  success  that  they  shall  be  parallel  to  one  another. 
Ab  by  this  kind  of  draining  the  land  is  thoroughly  or  effectually  drained. 
It  has  been  most  appropriately  called  thorough-draining  ;  and  this  term,  as 
a  nomenclature,  has  the  advantage  of  not  committing  the  drainer  to  the 
adoption  of  any  particular  form  or  position  of  drain,  but  only  to  that  form 
or  position  which  renders  land  thoroughly  dry.  There  are  various  other 
modes  of  draining,  such  as  wedge-draining,  plug-draining ^  mc^-draining^ 
each  of  which  will  receive  consideration  in  due  course. 
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(680.)  Tbe  most  superficial  mode  of  draining  is  that  eflfected  by  opok 
ditches  and  gaw-cuts^  into  which  the  surface-water  flows,  and  is  carried  off 
to  a  distance  to  some  river  or  lake.     This  mode  of  draining  does  not  pro- 
fess to  interfere  with  any  water  that  exists  under  the  surface  of  the  ground, 
farther  than  what  percolates  through  the  plowed  furrow-slices,  and  makea 
its  way  into  the  open  fuiTows  of  the  ridges.    For  the  purpose  of  facilitate 
ing  the  descent  of  water  into  the  open  furrows,  the  ndges  are  kept  in  a 
bold,  rounded  form  ;  and  that  the  open  furrows  may  be  suitable  channels 
for  water,  they  are  carefully  water-furrowed,  that  is,  cleared  out  with  the 
plow  afler  the  land  has  been  otlierwise  finished  off  with  a  crop.    The  gavh 
cuts  J  small  channels  cut  with  the  spade,  are  carefully  made  through  every 
natural  hollow  of  the  gi*ound,  however  slight  each  one  may  be,  and  the 
water-fun'ows  cleared  into  them  at  the  points  of  intersection.     The  gaw- 
cuts  are  continued  along  the  1f)we8t  head-ridge  fuiTOw,  and  cut  across  the 
hollo  west  parts  of  the  head-indge  into  the  adjacent  open  ditch.    The  recip- 
ient ditch  forms  an  impoitant  component  part  of  this  system  of  draining, 
by  conveying  away  the  collected  watera  oi  the  field  of  which  it  foims  the 
boundary,  and  for  that  purpose  is  made  as  much  as  4  or  5  feet  in  depth, 
with  a  proportional  widtn.    It  is  immediately  connected  with  a  larger  open 
ditch,  which  discharges  the  accumulated  waters  from  a  number  of  recipi- 
ent ditches  into  the  nver  or  lake,  or  other  receptacle  which  is  taken  ad- 
vantage of  for  the  purpose.     The  large  ditch  is  from  6  to  10  feet  in  depth* 
with  a  propoitional  width,  and,  when  conveying  a  full  body  of  water  in 
winter,  appears  like  a  small  canal.    It  is  evident,  from  this  description,  that 
this  is  a  system  of  pure  «t^//ac€-drainage,  and  is  only  applicable  to  soils 
that  retain  water  for  a  long  time  on  the  surface,  that  is,  on  very  tenacious 
clays ;  and,  accordingly,  it  is  extensively  practiced  in  such  districts  as  the 
Carse  of  Gowrie,  where  it  has  been  so  for  a  very  long  period.     The  large 
ditches  there  are  called  pows^  which  literally  mean  mires.     The  plowmen 
of  the  Carse  are  accustomed  to  the  spade,  and  are  yearly  employed,  in  the 
proper  season,  in  scouring  out  the  smaller  ditches,  the  larger  ones  being 
only  scoured  occasionally.    Whenever  a  heavy  fall  of  rain  occurs  in  win- 
ter ^T  spring,  they  are  employed  in  clearing  out  the  gaws,  and  directing 
the  water  as  &st  as  possible  off  the  land  along  the  furrows.     This  opera- 
tion is  a  necessary  precaution  in  wet  weather  upon  strcmg  clay  land,  but 
it  constitutes  a  very  imperfect  system  of  draining^  and  sacrifices  a  large 
extent  of  good  surface-soil.    It  would  be  better,  I  diink,  if  the  Carse  farm- 
ers were  generally  to  try  the  effect  of  covered  drains,  which  would  absorb 
and  can*y  away  surplus  water  equally  well  as  open  ones,  and  save  much 
time  in  scouring  ditches,  besides  putting  the  soil  into  a  fitter  state  to  be 
worked  at  any  season  than  it  can  be  done  under  the  present  system. 

(681.)  The  drains  which  our  forefathers  made  in  toaany  soils,  resting  om 
a  retentive  bottomj  were  placed  upon  the  subsoil  immediately  under  the 
upper  soil,  where  that  was  deeper  than  the  plow-furrow ;  but  as  the  ara- 
ble portion  of  the  soil,  when  it  is  quite  of  a  different  nature  from  the  sub- 
soil, is  never  very  thick,  the  drains  were  necessarily  placed  at  a  small 
depth  ;  and,  the  cut  being  so,  experience  would  soon  teach  drainers  the 
impropriety  of  placing  the  materials  which  are  used  to  fill  a  drain  within 
reach  of  the  plow,  which  consisted  of  very  few  stones,  oflen  not  exceeding 
three,  and  those  not  of  large  size — one  being  placed  on  each  side  of  the 
cut,  and  another  above  them,  forming  a  sort  ot  conduit.  These  conduits 
being  not  far  from  the  surface,  of  small  area,  and  not  very  numerous  in 
any  one  place,  a  small  addition  of  water  would  carry,  and  the  moles  would 
foTce  a  little  earth  into  them,  sufficient  to  obstruct  the  flow  of  water  in 
them ;  and,  of  course,  any  drain  in  that  state  would  produce  the  very  mis* 
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tbe  one  side  to  d  and  on  the  other  to  f,  and,  if  the  temperature  of  thia  re- 
gion is  ander  40°,  d  ef  will  form  the  region  of  heath  and  moaeea.  Th« 
water  will  still  pass  A'om  dxac,  which  is  the  region  of  permaneot  pasture, 
and  it  will  contioue  to  flow  to  the  plains,  to  t  under  e  b,  and  to  A  uttderj'g. 
The  vegetable  mould  may  be  traced  from  b  by  c,  d,  e  and  f,\ag.  Should 
the  subsoil  between  the  mould  b  and  the  clay  t  be  also  retentive,  then  the 
water  will  appear  at  the  surface  at  c,  and  affect  all  the  space  from  ctob; 
hut.  should  tTie  subsoil  from  A  to  ^  be  porous,  then  the  water  will  continue 
to  flow  from  _/  upon  the  clay  A,  and  not  affect  the  surface-mould  fg. 

(684.)  Should  the  raountain,  however,  consist  of  eoncentrie  layers  o/dif- 
yeraU  rockt  arranged  mantlf-ihaped  around  it,  then  the  water  will  de- 
scend between  the  lines  of  junction  of  the  rocks  ;  and  should  the  masses 
or  beds  of  rock  be  of  different  extents,  and  thickness,  and  consistence, 
which  ia  probable,  then  the  water  will  either  appear  at  the  surftce  of  the 
ground  as  a  spring,  from  the  subjacent  rock  of  a  close  texture,  or  it  will 
descend  yet  lower,  and  be  absorbed  by  the  subjacent  rock  of  a  porous  tex- 
ture.  In  this  manner,  the  harder  rocks  cause  the  epiings  to  appear  at  a 
high  elevation,  while  the  porous  ones  convey  the  water  to  a  lower  level, 
until  it  meets  with  a  resisting  substance  to  cause  it  to  come  to  the  day.  In 
any  case  the  farmer  cannot  do  anything  until  the  water  indicates  its  pres- 
ence on  the  Bur&ce  of  the  ground,  either  at  a  high  or  low  elevation ;  and 
then  he  should  take  measures  accordingly  to  remove  it. 

(685.)  To  iltustrate  the  cases  now  alluded  to,  suppose  fig.  144  to  repre- 
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aent  a  hill  composed  of  diETerent  rocks  of  different  consistence.  Suppose 
die  nucleus  rock  a  to  be  of  close  texture,  when  the  run  falls  upon  the 
summit  of  the  hill,  which  is  supposed  not  to  be  covered  with  impervious 
clay  as  in  the  case  above,  but  with  vegetable  mould,  the  rain  will  not  bo 
absorbed  by  a,  but  will  pass  down  by  gravity  between  a  and  h,  another 
Idnd  of  rock  of  close  texture.  When  the  rain  falls  in  greater  quantity 
than  will  pass  between  these  rocks,  it  will  overflow  the  upper  edge  of  b  and 
pass  over  its  sur&ce  down  to  e,  but  as  c  is  a  continuation  of  the  nucleus 
impervious  rock  a,  a  large  spring  will  flow  down  the  side  of  the  hill  from 
c  and  render  the  ground  quite  wet  to  d,  where  meeting  another  large  stra- 
tum of  impervious  rock,  it  will  burst  out  to-day  a  large  spring  at  d,  which 
will  be  powerful  in  proportion  to  the  quantity  of  rain  that  falls  on  the 
mountain.     On  flowing  down  h,  part  of  the  water  will  be  intercepted  by 
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the  TockB  j  and  g,  both  of  which  being  porous,  will  absorb  and  retain  it 
until  surcharged.  The  surplus  water  meeting  with  the  impervious  rock  e^ 
will  be  partly  thrust  out  to-day  along  the  black  line  d  h  on  the  one  hand, 
and  d  i  on  the  other,  when  the  whole  line  h  i  will  present  a  long  dark 
line  of  wet  oozing  out  of  the  soil,  with  the  spring  d  in  the  center,  and 
which  darkness  and  dampness  will  extend  down  the  inclined  ground  as 
&r  as  the  upper  line  k  I  of  that  porous  stratum  of  rock.  Pait  of  the  water 
absorbed  by  the  porous  rocks  /and  ^  will  be  conveyed  under  the  imper- 
vious rock  e,  and  come  out  at  Uieir  lowest  extremities,  following  the  curved 
dotted  lines  h  d  and  d  t,  and  continue  to  flow  on  until  it  reaches  the  low- 
est extremity  of  e  in  the  dotted  Une  k  /,  where  it  will  be  absorbed  by  tho 
porous  rock  m, 

(686.)  By  such  an  arrangement  of  rocky  strata  on  the  side  of  a  moun 
tain  range,  will  be  exhibited  specimens  ,of  both  wetness  and  dryness  of 
soils.     The  summit  a  will  be  wet,  and  so  will  the  surface  of  5,  but  the  sur- 
faces of y  and  g  will  be  dry.     Again,  the  surface  of  e  will  also  be  wet,  but 
less  so  than  that  of  d,  because  part  of  the  water  is  conveyed  by  y  and  g 
under  e  to  the  dry  stratum  k  /,  which  being  probably  thicker,  and,  at  all 
events,  of  greater  extent,  will  be  drier  than  either/*  or  g.    On  another 
side  of  the  side  of  the  hill  another  result  will  take  efiect.     The  rain  falling 
on  the  summit  a  will  descend  between  a  and  »,  as  far  as  the  lowest  ex- 
tremity of  n  along  the  dotted  line  o  p,  which  being  under  the  impervious 
rock  «,  the  water  will  continue  to  flow  out  of  sight  until  it  descends  to  k  I, 
where  it  will  be  absorbed  by  the  porous  rock  m,  and  thus  never  appear  at 
all  either  as  a  spring  or  a  Hne  of  dampness.     But  should  the  quantity  of 
rain  at  any  time  be  greater  than  what  will  pass  between  a  and  n,  it  will 
overflow  n  and  be  absorbed  in  its  descent  by  the  porous  rock  Jl  which, 
after  becoming  surcharged,  will  let  loose  the  superfluous  water  in  the  line 
A  r,  upon  the  continuation  of  the  rock  »,  part  of  which  will  come  to-day 
along  the  line  ko  of  the  impervious  rock  e,  and  part  conveyed  down  by  ^ 
p  to  the  porous  rock  k  I,  where  it  will  be  absorbed.     Thus,  on  this  side  of 
the  hill,  as  long  as  little  rain  falls,  none  but  its  summit  will  be  wet,  and  all 
the  rest  vrill  be  dry,  though  the  surfaces  of  y*  and  k  will  always  be  drier 
than  those  of  n  or  e;    but  after  heavy  rains  dampness  will  show  itself 
along  the  line  h  r,  will  extend  itself  even  to  the  line  of  k  I,  should  the  rain 
continue  to  fall  some  time. 

(687.)  The  line  s  by  the  summit  a  to  ^  is  the  mould  line  pervious  to 
moisture,  and  which  is  here  represented  as  is  frequently  exhibited  in  na- 
ture, namely,  a  thickness  of  soil  on  the  southern  side  of  the  hill  as  from  a 
to  f ,  and  a  diickness  of  soil  on  the  northern  basis,  as  from  r  to  a;  but  a 
thinness  of  soil  on  the  southern  face,  as  from  a  tor.  It  is  not  pretended 
that  this  figure  is  a  truly  geological  portrait  of  any  mountain.  Perhaps 
no  such  arrangement  of  strata  actually  exists  in  any  single  hill,  but  such 
overlying  and  disconnected  but  conterminous  strata  do  occur  over  extend- 
ed districts  of  hilly  country  which  produce  springs  much  in  the  way  just 
described.  Similar  courses  of  water  occur  in  less  elevated  districts,  though 
it  remains  more  hidden  under  the  deeper  alluvial  rocks. 

(688.)  Now  let  us  applv  Elkington's  method  of  draining  to  these  two 
cases  ox  wetness,  and  which  are  of  ordinary  occurrence.  The  hill  in  fig. 
143  being  supposed  to  be  covered  saddle-shaped  with  an  impervious  stra- 
tum of  clay,  no  water  can  descend  into  it,  but  will  flow  over  it :  a  is  the 
clay  stratum ;  b  also  an  impervious  stratum,  but  not  so  much  so  as  a,  con- 
taining veins  of  sand  and  nodules  of  stones,  and  forming  a  very  common 
mbsoil  of  this  country.  It  is  clear  that  the  whole  extent  of  ground  from 
e  to  &  '^U  be  wet  on  the  surface,  and  the  wetness  will  not  exhibit  itself 
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in  bands,  but  be  diffused  in  a  uniform  manner  over  the  whole  surface ;  bwt 
as  h,  in  this  case,  is  not  so  tenacious  an  a,  the  side  of  the  hill  from  e  to  c 
will  always  be  wetter  than  the  flat  ground  from  ctobf  because  some  of  the 
water  will  be  absorbed  and  kept  out  of  sieht  in  the  looser  clay  b.  The 
only  method  of  intercepting  the  large  body  of  water  in  its  descent  down 
d  is  to  cut  the  deep  drain  at  e,  not  only  sumciently  large  to  contain  all  the 
water  that  may  be  supplied  from  above  c,  but  so  deep  as  to  catch  any 
oozing  of  water  from  a  toward  b.  What  the  depth  of  this  drain  should 
be  it  is  not  easy  to  determine  without  farther  investigation,  and  to  enable 
that  investigation  to  be  made,  a  large  drain  should  be  cut  on  the  flat  ground 
in  the  line  from  b  to  c,  which  will  also  answer  the  purpose  of  leading  away 
the  water  that  will  be  collected  by  the  transverse  drain  c.  Suppose  the 
subsoil  from  b  to  i  is  4  feet  thick,  then  this  leading  drain  should  be  made 
^  foot  deeper,  namelv  4J|-  feet,  in  order  that  its  sole  may  be  placed  in  im- 
pervious matter ;  and  in  this  case  the  drain  c,  of  the  depth  of  6  feet,  may 
suffice  to  keep  the  flat  ground  dry.  But  if  from  b  to  i  is  8  or  10  feet  in 
depth,  then  it  would  be  advisable  to  make  the  leading  drain  fit>m  ^  to  c  at 
least  6  feet  deep,  in  order  to  drain  a  large  extent  of  ground  on  each  side 
of  it,  and  the  drain  c  may  still  do  at  its  former  depth,  namely  6  feet. 
Should  the  bottom  of  the  leading  drain  get  softer  ana  wetter  as  the  cut- 
ting descends,  its  depth  should  either  be  carried  down  to  the  solid  ciay  at 
i,  or  perhaps  it  would  be  well  to  try  auger  holes  in  the  bottom,  with  the 
view  of  ascertaining  whether  the  subjacent  water  might  not  rise  to  and 
flow  along  it.  The  expedient  of  boiing  will  be  absolutely  necessary  if  the 
depth  from  b  to  i  decreases  as  the  distance  from  the  hill  increases,  for 
there  would  be  no  other  way  of  letting  off  the  water  from  the  basin  of  the 
clay  from  t  to  c.  Should  the  flat  ground  be  of  considerable  extent,  or 
should  the  face  of  the  plain  undulate  considerably  frx>m  right  to  left,  a 
leading  drain  will  be  required  in  every  hollow  ;  and  each  of  them  should 
be  made  deeper  or  shallower  according  as  the  subsoil  is  of  a  drawing  tex- 
ture or  otherwise,  bearing  in  mind  that  the  sole  of  the  drain  should,  if  pos- 
sible, rest  upon  an  impervious  substance,  otherwise  the  water  will  eacone 
through  the  pervious  matter,  and  do  mischief  at  a  lower  level.  The  sub- 
soil between  g  and  h  being  supposed  to  be  gravel  or  other  porous  sub- 
stance, it  is  clear  that  no  drain  is  required  nt/to  protect  the  soil  between 
f  and  g,  as  the  porous  subsoil  will  absorb  all  the  wat«:  as  it  descends  from 
«to/ 

(689.)  As  to  the  wet  surface  of  the  hill  itself  c  d  e  J^it  being  composed 
of  impervious  clay,  must  be  dried  on  the  principle  of  surface-draining; 
that  is,  if  the  ground  is  in  permanent  pasture  for  the  support  of  sheep,  a 
number  of  transverse  open  sheep  drains  should  be  maoie  across  the  face 
of  the  hill,  and  the  water  from  tnem  conveyed  in  open  ditches  into  the 
great  drain  c;  or  if  the  ground  is  under  the  plow,  small  covered  drains 
will  answer  the  purpose  best ;  and  the  contents  of  these  can  be  emptied 
into  the  large  drain  c,  and  conveyed  down  the  large  leadine  drain  to  &• 
Thus,  in  flg.  145,  a  ^  is  the  main  drain  along  the  flat  ground  into  whick 
the  large  drains  c  b  and  d  b  flow.  It  may  be  observed  here  that  when 
one  large  drain  enters  another,  the  line  of  junction  should  not  be  at  right 
angles,  out  with  an  acute  angle  in  the  Une  of  the  flow  of  water,  as  at  & 
The  open  sur^e-drains  in  permanent  pasture  exhibit  the  jform  as  repre- 
•ented  in  this  figure,  where  the  leaders  e  jTand  g  h  are  cut  with  a  greater 
or  less  slope  down  the  hill  according  to  the  steepness  of  the  acclivity,  and 
tiie  feeders  across  its  face  nearly  in  parallel  rows,  into  their  respective 
leadera.  In  this  way  the  water  is  entirely  intercepted  in  its  descent  down 
Ae  hill.    1  may  mentioB  that  where  small  drains  est^  larger,  tbey  should 
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BMt  Mily  cnrter  with  an  inclination,  as  remaiked  abore,  but  whore  Aey 
cone  wora  opposite  sides,  u  in  this  oase,  they  should  enter  at  alternate 
dktances,  as  seen  in  the  caae  of  the  three  drains  abore,^  and  sot  as  shown 


in  the  fourth  and  fif^h  drains.  The  large  drain  e  b  d  may  either  be  left 
open  or  covered.  Should  it  form  the  line  of  separation  between  arable 
ground  and  permanent  pasture,  it  may  be  left  open,  and  serve  to  form  a 
&nce  to  the  hill-pasture  ;  but  should  the  entire  rising  ground  be  under  the 
plow,  this,  as  al§o  the  main  drain  a  h,  and  all  the  small  drains,  should  be 
covered. 

(690.)  There  are  varwui  wayt  of  making  *tnall  Araint  in  grot*.  One 
plan  is  to  turn  a  furrow-slice  down  the  hill  with  the  plow,  and  make  the 
lurrow  afterward  smooth  and  regular  with  the  spade.  When  the  grass  is 
smooth  and  the  soil  pretty  deep,  this  ia  an  economical  mode  of  making 
sach  drains,  vrhich  have  received  the  appellation  of  theep  drains.  But 
where  the  grass  is  rough  and  strong,  and  swampy  places  numerous,  the 
plow  is  apt  to  choke  with  long  grass  accnmulnting  between  the  coulter 
and  beam,  and  makes  very  rough  work,  and  the  horses  are  apt  to  over- 
strain themselves  in  the  swampy  ground.  The  lines  of  the  drains  should 
aQ  be  previously  marked  off  with  poles  before  the  plow  is  used. 

(691.)  A  better  though  more  expensive  plan,  is  to  form  them  altogether 

vnth    the  spade.     Let  a,  fig.  146,  be  a  cut  thrown  out  by  the  q>ade,  -^ 
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inchea  wide  at  bottom,  16  inches  of  a  slope  in  the  high  side,  and  10  on 
the  low.  with  a  width  of  20  inches  at  top  on  the  slope  of  the  surface  of  the 
RTOund.  A  large  turf  &  is  removed  by  the  spade,  is  laid  on  its  grassy  side  - 
oownwanl,  on  the  lowest  lip  of  the  cut,  and  the  rest  of  the  earSi  ia  placed 
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M  its  back  to  hold  it  up  in  a  firm  positioii,  the  slioTslingB  boing  diroiVB 
over  tbe  top  to  finish  the  bonk  in  a  neat  manner.  Such  a  drain  catchea 
all  the  water  that  deecenda  in  the  space  between  it  and  the  drun  above, 
and  leads  it  away  to  tbe  sub-main  drain,  such  aa  e^  or  g  h,  which  is  of 
similar  constructioii,  but  of  larger  dinienaions,  runmng  up  and  down  the 
hill,  and  the  lower  cud  of  which  finda  an  entrance  into  the  large  main 
drain  at  the  margin  of  the  arable  land. 

(G92.)  Another  sort  of  sheep-drain  is  formed  as  represented  in  fiff.  147. 
A  cut  is  made  6  inches  wide  at  bottom,  16  inches  deep,  and   18  inches 
wide  at  top.     Tht;  upper  turf  a  is  taken  out  whole  across  the  cut,  as  deep 
B8  the  spade  can  wiclo  it.      Two  men  will 
take  out  Huch  a  turf  better  than  one.     It  "<■  •"- 

is  laid  on  tss  grassj  face  upon  the  higher 
side  of  the  drain,  and  tbe  enrth  pared 
away  from  the  other  aide  with  the  spade, 
leaving  the  turf  of  a  trapezoidal  shape. 
"While  one  man  is  doing  tniH,  the  other  is 
casting  out  with  a  nanow  spade  the  bot- 
tom of  the  cut  b.  The  earth  and  shovel- 
ing should  he  spread  abroad  over  tbe 
^rass  ;  and  the  large  turf  a  then  replaced 
ID  its  natural  position,  and  tramped  down, 

thereby  leaving  an  open  space  ft  below  it  ^  cotsrid  iHiir  dbjik  w  oxji*. 
for  tbe  water  to  pass  along.     This  is  not 

BO  permanent  a  form  of  sheep  drain  as  the  laat,  nor  is  it  at  all  suitable  in 
pasture  where  cattle  graze,  as  they  would  inevitably  trample  down  the 
turf  to  the  bottom  of  the  drain.  It  is  also  a  temptation  for  moles  to  run 
along  ;  and  when  any  obstruction  ia  occasioned  by  them  or  any  other  bur- 
rowing animal,  tbe  part  obstracted  cannot  be  seen  until  tbe  water  over- 
flows the  lower  side  of  the  drain,  when  tbe  turfs  have  again  to  be  taken 
up,  and  the  obstruction  removed.  It  forma,  however,  a  neat  drain,  and 
possesses  tbe  advantage  of  retaining  the  surface  whole  where  sheep  alone 
are  grazed.     Figs.  146  and  147  are  drawn  on  a  scale  of  ^  inch  to  2  inches. 

(G93.)  Having  described  tbe  various  modes  of  pure  jwr/ace-draining, 
and  traced  the  origin  of  springs,  immediately  connected  with  which  arises 
the  necessity  for  the  sheep  drains  just  described,  I  shall  now  proceed  to 
you  tbe  drep,  or  Elkington's  method  of  draining,  which  is  peculiarly  well 
adapted  for  draining  tjo/a/n/ Ao//ou>  ^oU  of  ground.  These  are  usually 
formed  by  water  standing  in  winter  on  an  impervious  clay  subsoil,  the 
water  bemg  either  entii-cly  derived  from  rain — m  which  case  the  pool  be- 
comes dry  ID  summer — hut  most  frequently  partly  from  rain,  and  partly 
from  springs  in  tbe  subjacent  strata  fed  from  a  higher  source.  Such  poou 
drained  either  by  boring  holes  through  the  impervious  clay  iato  a 
)U8  stratum  below — should  such  a  stratum  exist— or  by  a  deep  drun, 
ing  an  efflux  at  a  lower  level. 

(694.)  I  shall  give  you  an  account  of  the  successfiil  draining  of  such  a 
pool.  It  was  covered  with  water  in  winter  to  the  extent  of  about  2  acres, 
in  the  center  of  a  field  of  S5  acres  ;  and  though  no  water  was  visible  in 
summer,  its  site  was  always  swampy.  It  obtained  tbe  name  of  tbe  "  Duck- 
mire,"  wild  ducks  being  in  the  habit  of  frequenting  it  every  season.  On 
taking  a  level  from  its  water,  it  was  found  that  a  drain  of  10  feet  in  depth 
would  he  required  to  carry  it  away  in  a  2J-feet-deep  drain  through  th« 
pool.  The  outlet  was  on  tbe  top  of  a  clay-bank  about  150  yards  distant 
from  the  nearest  margin  of  tbe  pool,  rising  perpendicularly  40  or  50  feet 
above  tbe  bed  of  a  small  river,  and  was  the  nearest  point  for  a  fall  from 
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the  pooL  The  operationB  were  performed  in  suminer,  when  the  pool  was 
comparatively  dry.  The  deep  cut  of  10  feet  was  first  executed ;  and  to 
Tender  it  ever  after  secure,  a  c^^nduit  of  9  inches  in  width  by  12  inches  in 
hight  was  built  and  covered  with  land-stones  obtained  from  the  field  by 
trench-plowing,  above  which  about  2  feet  of  stones  were  placed  and  cov- 
ered with  turf  before  the  earth  was  returned  into  the  deep  cut.  The  con- 
tinuation of  the  main  drain  was  carried  right  through  the  center  of  the 
pool,  where  it  could  only  be  formed  30  inches  deep,  in  order  to  preserve 
the  requisite  fall.  Another  drain,  of  3  feet  in  depth,  encircled  the  area 
of  the  pool  a  little  above  the  water-mark,  and  was  let  by  each  end  into 
the  main  drain.  Both  these  drains  were  made  9  inches  wide  at  bottom^ 
to  contain  a  coupled  duct  of  4  inches  in  width  ;  and  filled  with  small  round 
stones,  admirably  adapted  for  the  purpose,  none  exceeding  the  size  of  a 

foose's  egg,  gathered  from  the  surface  of  the  field.  The  stones  were 
landed  with  withered  wrack,  and  the  earth  returned  above  them,  first 
with  the  spade  and  then  with  the  plow.  The  pool  was  at  once  deter- 
mined  to  be  drained  in  this  manner,  because  the  high  bank  of  clay  above 
the  river — and  which  formed  the  entire  subsoil  of  the  field — forbade  any 
attempt  at  boring  to  a  porous  stratum  below. 

(695.)  But  a  difficulty  occurred  in  passing  the  drain  through  the  center 
of  the  pool,  which  was  not  foreseen.  A  complete  quicksand  was  met  with, 
the  bottom  of  which,  resting  on  the  clay,  was  much  below  that  of  the  deep 
cut.  To  have  effectually  drained  the  quicksand,  the  cut  should  have  been 
made  at  least  13  feet  in  depth ;  so  that  about  2  feet  deep  of  quicksand 
were  obliged  to  be  left  beneath  the  drain  ;  and  how  to  construct  a  lasting 
drain  upon  such  a  foundation,  was  a  puzzling  thing,  as  the  wet  sand 
thrown  out  by  the  spade  was  followed  by  larger  quantities  sliding  down 
from  each  side  of  the  drain,  and  filling  up  the  emptied  space. 

(696.)  It  is  here  worthy  of  remark,  that  I  committed  a  mistake  in  not 
ascertaining  the  existence  of  the  quicksand,  and  of  its  depth,  before  begin- 
ning to  cast  the  deep  main  drain  ;  for  I  had  only  thought  of  making  such 
an  outlet  as  would  enable  me  to  make  a  drain  of  such  a  depth  through  the 
center  of  the  pool  as  would  drain  it ;  whereas  I  ought  to  have  ascertained 
in  the  first  place,  the  nature  of  the  strata  under  the  pool,  which  would 
have  made  me  acquainted  with  the  depth  of  the  quicksand  ;  and  the  drain 
and  outlet  should  then  have  been  made  of  the  depth  to  deprive  the  quick- 
sand entirely  of  its  water.  However,  as  matters  were,  I  was  obliged  to 
do  the  best  to  form  a  drain  in  the  quicksand,  and  this  was  found  to  be  a 
rather  troublesome  operation.  Thick  tough  turfs  were  provided,  to  lay 
upon  the  sand  in  the  bottom  of  the  drain,  and  upon  these  were  laid  flat 
stones,  to  form  a  foundation  on  which  to  build  a  conduit  of  stones,  having 
an  opening  of  6  inches  in  width  and  6  or  7  inches  in  hight.  The  back  of 
the  conduit,  when  building,  was  completely  packed  with  turf)  to  prevent 
the  sand  finding  its  way  into  it  from  the  sides  of  the  drain ;  and  the  pack- 
iBlg  was  continued  behind  the  few  small  rubble  stones  that  were  placed 
over  the  cover  of  the  conduit.  A  thick  covering  of  turf  was  then  laid  over 
the  stones,  so  that  the  whole  stones  of  the  drain  were  completely  encased 
in  turf,  before  the  earth  was  returned  upon  them.  The  filling  up  was  en- 
tirely executed  with  the  spade,  in  case  the  trampling  of  the  horses  should 
have  displaced  any  of  the  stones ;  but  these  extraordinary  precautions 
were  only  used  as  far  as  the  quicksand  was  found  to  be  annoying.  After 
all  the  drains  were  finished,  a  large  quantity  of  water  flowed  out  of  the 
main  drain  during  the  succeeding  autumn  and  winter ;  but  by  spring  the 
land  was  quite  dry,  the  blue  unctuous  clay  forming  the  bottom  ot  the  pool 
"became  finable,  and  on  the  soil  and  subsoil  being  intermixed  by  deep 
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plowing,  the  new  and  fresh  soil,  with  pro]>cr  munagemeat,  ever  after  bova 
fine  luxuriant  crops. 

(697.)  A  12-acre  field  of  good,  deep  land  on  tl>c  farm  of  Frenchlaw,  in 
Berwickshire,  was  rendered  swampy  by  springs  and  oosings  of  water  from 
the  surrounding  rising  ground  being  retained  upon  the  clay  subeoiL  A 
4-feet  drain  was  formed  all  round  the  base  of  the  rising  ground,  inmiedi- 
ately  above  the  line  of  wet,  and  several  drains  of  3  feet  in  depth  were  run 
through  the  flat  part  of  the  field.  The  outlet  was  obliged  to  be  cut  through 
a  part  of  a  field  on  the  adjoining  farm  to  the  depth  of  13  feet,  conduited 
and  covered  over.  The  swampiness  of  the  ground  was  completely  re- 
moved, and  the  crops  ever  after  were  excellent. 

(698.)  Another  application  of  Elkington's  system  may  be  successfully 
made  in  draining  the  springs  or  oozings  of  water  around  gravelly  eminences 
standing  isolated  in  single  Jields,  or  across  more  than  one  field ^  upon  a  bed 
of  clay  or  other  impervious  matter,  A  circumvallation  of  drain  around  the 
base  of  the  eminence,  begun  in  the  porous  and  carried  into  the  impervious 
substance,  having  a  depth  of  perhaps  from  5  to  7  feet,  and  connected  with 
a  main  drain  along  the  lowest  quaiter  of  the  field,  will  most  efiectually  dry 
all  the  part  of  it  that  was  made  wet  by  the  springs  or  oozings. 

(699.)  Bogs  and  marshes  have  been  drainea  with  great  effect  by  £lking« 
ton's  method.  These  almost  always  rest  on  basin-shaped  hollows  in  clay; 
and,  when  this  is  of  considerable  depth,  tlie  only  way  of  draining  them  is 
by  bringing  up  a  deep  cut  from  the  lowest  ground,  and  passing  it  through 
the  dam-like  barrier  of  clay.  But  it  not  unfrequently  happens  that  gravel 
or  sand  is  found  at  no  great  depth  below  the  clay  on  which  bogs  rest ;  in 
which  case,  the  most  ready  and  economical  plan  is  to  bore  a  hole  or  holes 
in  the  first  instance  through  the  clay,  with  an  auger  5  inches  in  diameter ; 
and,  after  the  water  has  almost  subsided,  to  finbh  the  work  by  sinking 
wells  through  the  clay,  and  filling  them  up  with  small  stones  to  within  2 
feet  of  the  top. 

(700.)  I  have  never  seen  an  instance  of  the  draining  of  bog  by  boring  or 
by  wells  ;  but  the  late  Mr.  George  Stephens,  land-drainer,  instances  two 
or  three  cases  of  boes  being  successfiilly  drained  in  Sweden  by  means  of 
bore-holes  and  wells  m  connection  with  drains ;  and  the  late  Mr.  Johnstone 
adduces  many  as  successful  instances  in  this  country.* 

(701.)  I  have  seen  extensive  and  successful  efiects  of  drying  bogs  in  Ire- 
land by  ordinary  drains,  especially  Carrick  Bog,  a t^ Castle  Rattan,  belong- 
ing to  Mr.  Featherstonehaugh,  in  the  county  of  Meath.  The  plan  consists 
of  dividing  the  bog  into  divisions  of  60  yards  in  breadth,  by  open  ditches 
of  4  feet  in  depth  and  4  feet  wide  at  top,  allowance  being  made  for  the 
sliding  in  of  the  sides  and  subsidence  by  drying,  and  which  movements 
have  the  effect  of  considerably  diminishing  the  size  of  the  drains ;  and  these 
ditches  are  connected  by  parallel  drains  at  right  angles  3  feet  3  inches  in 
depth,  and  18  inches  in  width.  Fig.  148  is  a  plan  of  these  drains,  where 
a  are  the  large  ditches  and  b  the  small  drains.  The  ditch  a  at  the  bottom 
is  that  which  takes  away  all  the  water  to  some  large  ditch,  river,  or  lake. 
The  fiiU  in  the  ditches  and  drains  is  produced  by  the  natural  upheaving  of 
the  moss  above  the  level  of  the  circumjacent  ground,  and,  of  course,  this 
peculiarity  causes  all  the  drainage  of  the  bog  to  flow  toward  the  land. 

(702.)  The  small  drains  b^  fig.  148,  are  made  in  this  manner :  A  garden 
line  is  stretched  at  right  angles  across  the  division  firom  the  large  open 
drain  a  to  a,  60  yards.  The  upper  rough  turf  is  rutted  in  a  perpendicular 
direction  along  the  line  with  a  short  edging-iron.     The  line  is  then  shifted 

*  Bee  Stephens*!  Practical  Irrigator  and  Drainer,  edition  of  1834;  and  Johnstone's  Sjmematle  IVmlM 
Oft  Dnlnin|,  itoadltloii  of  1834-%oth  earaaitant  worU  od  the  ral^jeet  of  deep  dninlng. 
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IS  inches,  the  width  of  the  top  of  the  dram,  and  another  rut  ia  made  by 
the  edging-iron.    While  one  man  is  employed  al  this,  another  cuts  out  a 
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thick  turf  across  the  drain  with  the  broad-mouthed  shovel,  fig.  149 ;  and, 
if  any  inequalities  or  ruggedness  are  observed  in  the  wet  tuif,  he  makes 
them  smooth  and  square  with  a  stroke  or  two  with  the  back  of  the  shovel. 
The  drain  is  thus  left  for  two  months  to  allow  the  water  to  run  off,  the  mosa 
to  subside,  and  the  turf  to  dry  and  harden. 

(703.)  At  the  end  of  that  time  the  long  edging-iron,  fig.  150,  is  employed 
to  cut  down  the  sides  of  the  drain  in  a  perpendicular  direction  2  feet  3 
inches  (see  fig.  153),  and  the  flat  shovel  is  also  again  employed  to  cut  the 
moss  into  square  turfs,  which  in  this  case  are  not  thrown  out  with  the 
shovel — as  on  account  of  their  wet  state  they  cannot  remain  on  its  clear, 
wet  face,  when  used  so  far  below  the  hand — but  are  seized  by  another 
man  with  the  small  graip,  fig.  151,  and  thrown  on  the  surface  to  dry.    The 

ng.  149.  Fig;  190L  Fig.  151. 
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is  again  left  for  two  months  more,  to  allow  time  for  the  wateor  to 
off,  and  the  torfa  to  dry  and  harden. 

(609) M 
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(704.)  In  these  four  months  the  moss  subsides  about  1  foot.  After  the 
two  spits  of  the  shovel,  the  longest  edging-iron  is  again  employed  to  cut 
down  the  last  spit,  which  is  done  by  leaving  a  shoulder  ee^5  inches  broad, 
on  each  side  of  the  drain,  ^g,  153.     The  scoop,  fig.  152,  is  then  employed 
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to  cut  under  the  last  narrow  spit,  which  ifi  mif>\  •'♦!  tV<?:n  its  position  by 
the  small  graip.  The  scoop  pares,  dresses  and  fiui-l^os  (lie  narrow  bottom 
of  the  dram,  with  a  few  strokes  with  its  back,  mnkin;;-  the  duct  d  1  foot 
deep. 

(705.)  The  filling  of  the  drain  is  perfonned  at  this  time,  and  it  is  done 
in  this  manner.    The  large  turf  b,  ^g.  153,  which 
was  first  taken  out,  and  is  now  dry,  is  lifted  by 
the  hand  and  placed,  grass  side  undermost,  upon 
the  shoulders  ee  of  the  drain,  and  tramped  finnly 
down  with  the  feet.     The  second  large  tui-f  a, 
which  is  not  so  dry  or  light  as  the  first,  is  lifted 
by  the  gi'aip  and  put  into  the  middle  of  the 
drain,  and  the  long,  nairpw  stripes  of  turf  c  c 
separated  by  the  scoop  from  the  bottom 
with  other  broken  pieces,  are  also  placed 
graip  along  both  sides  and  top  of  the  drain,  miu    ^^ 
all  the  sods  just  fill  up  the  subsided 

(706.)  Fig.  153  represents  the 
ished,  which  is  well  suited  for  the 

and  in  its  construction  possesses  the  advantage  H^  l^§^k^cv?ill}^ 
of  having  all  tlie  materials  for  filling  it  upon  the 
spot.  It  is  a  well-known  pi-operty  of  dried  moss 
that  It  i-esists  the  action  of  water  with  impunity, 
and  the  mode  just  described  of  making  drains 
affords  ample  time  for  tlie  drying  and  hardening 
of  the  turts  cast  out  of  the  drains  ;  but  it  is  not 
requisite  for  the  efficiency  of  the  turfe  that  they 
be  dried,  as  they  answer  the  same  purpose  quite 
well  in  a  wet  state ;  but  the  time  allowed  for  the  subsidence  of  the  moss 
itself  is  a  great  advantage  to  the  drain,  such  materials  being  never  again 
disturbed  in  a  subsided  bog  drain.  A  bog  drain  requires  no  other  materi- 
als, such  as  wood  or  tiles,  to  fill  it,  there  being  no  material  so  appropriate 
or  more  durable  than  the  moss  itself,  the  slightest  subsidence  in  the  drain 
destroying  the  continuity  of  the  soles  and  tiles,  whether  of  wood  or  clay, 
while  those  made  of  the  latter  substance  will  gravitate  in  the  moss  by  their 
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own  weight.  To  expedite  the  subsidence  of  the  moas,  the  cutting  of  th^ 
drains  is  most  saccessfully  practiced  in  summeri  when  the  drouth  not  on^jf 
dries  the  tur&,  but  gets  quit  of  a  large  proportion  of  the  water  by  evwfi^ 
iration.     The  scale  of  this  figure  is  4  to  2  inches,  or  ^  inch  to  1  foot. 

(707.)  These  are  aU  the  cases,  as  I  conceive,  in  which  Elkington's  me^ 
^d  of  draining  can  be  applied,  and  even  in  them  all  it  will  not  be  attended 
with  certain  success,  certainly  not  with  equal  success.  I  have  frequen^v 
made  lines  of  draios  across  the  spouty  sloping  faces  of  fields,  to  the  depQi 
of  even  6  feet,  and  never  less  than  4,  without  drying  more  than  the  breaatb 
which  they  covered.  In  these  cases  I  considered  i\ie  cost  of  making  th^m 
Just  thrown  away ;  while  in  other  cases  4-feet  drains  have  completely  m* 
poved  the  spouts,  though  the  subsoil  was  apparently  identically  the  sauw 
m  them  all.  It  is  possible  that  the  small  veins  of  sand  which  were  intopr* 
gected  by  the  cutting  might,  in  the  unsuccessful  cases,  dip  away  from  iho 
drains,  and  the  water  in  them  had  perhaps  ceased  to  flow  in  the  same  di- 
rection after  their  bisection,  and  in  the  successfhl  cases  the  sand  veins  m^f 
have  dipped  with  even  a  more  favorable  inclination  for  discharging  th^iir 
contents  into  the  drains.  Wh^ver  difference  of  distribution  there  mig^ 
have  been  in  the  component  parts  of  the  strata,  in  these  opposite  capw, 
(here  is  little  doubt  that  it  was  not  sufficiently  great  to  be  indicated  on  tHf' 
9urfiu;e  of  the  jnround ;  and  it  is  questionable  that  even  the  most  minA^ 
investigation  or  apparently  similar  veins  of  sand,  in  similar  strata,  wo«M 
acquaint  us  with  their  real  positions,  as  it  is  not  impossible  that  the  n^ofi^ 
^ning  difference  in  the  relative  positions  of  such  veins  may  produce  vi^tj 
different  effects  upon  the  course  of  the  water  in  the  subsoiL 

(708.)  It  is  now  necessary  to  describe  to  you  the  mode  to  be  adopted  ia 
forming  drains  on  Elkington's  method.  Before  determining  on  the  direc- 
tion in  which  the  lines  of  drains  should  run  in  the  field  proposed  to  h^ 
drained,  it  has  been  recommended  to  sink  pits  here  and  there,  of  such  di" 
l^epsions  as  to  allow  a  man  to  work  in  them  easily,  and  to  a  depth  whi^ 
will  secure  the  exposure  of  the  subjacent  strata  and  the  greatest  9ow  of 
water,  the  depth  varying  perhaps  fi*om  5  to  7  feet.  A  previous  examiw- 
tion  of  the  underground  is  certainly  requisite,  and  pits  will  certainly  ae« 
quaint  you  with  the  ari'angcment  of  the  substrata ;  and,  had  I  pitted  tU^ 
bottom  of  the  pool,  the  drainage  of  which  I  have  described  above  (696), 
fixe  depth  of  the  quicksand  would  have  been  easily  ascertained,  and  thia 
main  orain  made  commensurate  with  the  circumstances  of  the  case.  But 
1  agree  with  the  late  Mr.  Wilson,  of  Cumlcdge,  Berwickshire,  that  tl^ 
driving  of  lines  of  drains  from  the  bottom  to  the  top  of  the  field  is  the  inofli 
satisfactory  method  of  obtaining  an  enlarged  view  of  the  disposition  of  th9 
aubiacent  strata,  and,  of  course,  of  the  depth  to  which  the  drains  should  b#> 
auoik.*  Such  lines  of  drains  will  not  be  useless ;  on  the  contrary  they  witt 
form  the  outlets  of  the  system  of  drains  connected  with  each  of  them,  a^ 
tuF  that  purpose  they  should  be  made  ip  the  lowest  parts  of  the  field. 

(709.)  Having  thus  ascertained  the  nature  of  the  underground,  the  lin(ip> 
9f  the  drains  wluch  run  acrois  from  the  mains  should  be  marked  off.  Tl^ 
^an  be  done  by  drawiqg  a  furrow-slice  along  each  line ;  but  a  neater  pb^ 
lad  one  which  will  not  spend  the  time  of  horses  at  all,  is  to  set  them  off 
hj  means  of  short  stakes  driven  into  the  ground,  or,  if  the  field  is  in  giMfb 
1^  small  holes  made  in  the  ground  with  three  or  four  notches  of  the  sptid^^ 
wjaifi.  the  turf  turned  over  on  its  grassy  face  beside  each  hole. 

(710.)  It  is  very  desirable  that  the  stones  for  filing  the  draii^  shouU  ht 
lipd  down  along  the  lines  in  the  order  the  draii)S  a»e  to  be  opened  ^f%  lift 
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911I7  on  account  of  having  them  at  hand  when  the  filling  process  is  to  com- 
mence, and  of  thereby,  perhaps,  saving  the  labor  of  throwing  out  the  earth 
diat  may  have  fallen  down  from  the  sides  of  the  drain,  when  waiting  for 
the  stones,  and  of  procuring  additional  stones  for  filling  up  the  spaces  thos 
enlarged,  but  of  saving  the  horses  much  trouble  in  backing  and  frtrwardinfi^ 
the  cart  on  the  ground  when  it  is  necessarily  much  confined  at  the  side  of 
an  opened  drain.  The  stones  should  be  laid  down  on  the  upper  or  higher 
aide  of  the  gi-ound,  if  there  be  one,  that  the  earth  from  the  drain  may  be 
thrown  upon  the  lower  side. 

(711.)  Suppose  that  it  has  been  determined  to  make  the  drains  6  feet 
deep.  For  this  depth  a  width  at  top  of  30  inches,  and  one  at  bottom  of  18 
inches,  will  be  quite  sufiicient  for  the  purpose  of  drainage,  and  for  room 
to  men  to  work  in  easily.  This  particular,  in  regard  to  trie  dimensions  of 
the  contents  of  a  drain,  should  always  be  kept  in  view  when  cutting  one ; 
as  even  a  small  unnecessary  addition  either  to  the  depth  or  width,  and  es- 
pecially to  both,  of  a  deep  drain,  makes  a  considerable  difference  in  the 
quantity  of  matter  to  be  thrown  out,  and,  of  course,  in  the  quantity  of  stones 
required  for  again  filling  up  the  excavated  space.  A  simple  calculation 
will  at  once  show  you  the  great  difference  there  is  in  the  contents  of  a 
drain  a  little  wider  and  nan-ower  than  another ;  and  the  difference  is  much 
greater  than  you  would  imagine  at  first  sight.  A  drain  of  the  above  di- 
mensions— ^namely,  of  6  feet  deep,  24  feet  wide  at  top,  and  1 J  feet  at  bot- 
jom — ^gives  an  area  by  a  vertical  section  of  22  J  square  feet,  and,  in  a  rood 
af  6  yards  in  length,  a  capacity  of  405  cubic  feet ;  whereas  a  drain  of  6  feet 
Jeep,  3  feet  wide  at  top,  and  2  feet  wide  at  bottom,  as  recommended  in  a 
particular  instance  by  the  late  Mr.  Stephens,*  would  give  a  vertical  section 
of  36  square  feet,  and  a  capacity  of  644  cubic  feet,  creating  more  than  50 
per  cent,  of  additional  work.  And  you  should  bear  in  mind  that,  provided 
the  parts  of  a  drain  are  substantially  executed,  its  iMtk,  beyond  that  which 
vnll  secure  efficacy,  cannot  render  it  more  efficacious.  The  rule  for  the 
width  of  a  drain  is  veiy  well  determined  by  the  ease  with  which  men  are 
able  to  work  at  the  bottom ;  and,  indeed,  men  working  by  the  piece,  when 
their  work  is  measured  longitudinally,  will  always  prefer  naiTow  to  wide 
drains. 

(712.)  The  cutting  of  drains  should  always  be  contracted  for  at  so  much 
per  rood  of  6  yards.  The  size  of  drain  which  I  have  just  recommended 
(711)  may  be  cut  for  from  Is.  6d.  to  28.  per  rood,  according  to  the  hardness 
or  other  difficulties  of  removing  the  subsoil.  Where  clay  is  very  hard  and 
dry,  or  very  spongy,  tough  and  wet,  or  where  many  boulders  interfere,  the 
larger  sum  is  not  too  much ;  but  where  the  subsoil  can  be  loosened  with 
ordinary  picking,  and  is  mixed  with  small  sand  veins  and  stones,  the  smaller 
sum  will  suffice.  In  such  a  contract,  it  should  always  be  undei-stood  that 
llie  first  portion  of  the  eaith  in  the  refilling  shall  be  returned  into  the  drain 
by  the  contractor,  and  that  he  shall  provide  himself  with  all  the  tools  ne- 
cessary for  the  work. 

(713.)  The  first  operation  in  breaking  ground  is  to  stretch  the  garden 
line  for  setting  off  the  width  of  the  top  of  the  drain,  30  inches — the  drain 
being  begun  at  the  lowest  part  of  the  ground — and  each  di'^nsion  thus  lined 
off  consists  of  about  4  roods,  or  24  yards.  Three  men  are  the  most  effi- 
eient  number  for  carrying  on  the  most  expeditious  cutting  of  drains. — 
While  the  principal  workman  is  rutting  off  the  second  side  of  the  top  of 
the  drain  with  the  common  spade,  the  other  two  begin  to  dig  and  shovel 
out  the  mould-earth,  face  to  face,  throwing  it  upon  the  lower  and  opposita 
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rade  from  the  stonea.  The  first  spit  of  the  spade  most  hkely  removing  all 
the  mould,  the  first  man  commences  the  picking  of  the  subsoil  with  the 
foot-pick,  fig.  37 ;  or,  if  the  mould  is  too  deep  to  be  removed  by  one  spiti 
and  requires  no  picking,  the  first  man  digs  and  shovels  out  the  remainder 
of  it  by  himself  with  t£e  spade.  The  mould  is  thus  all  removed  &om  tto 
tined-off  break  or  division  of  the  drain.  When  the  picking  commences, 
one  man  uses  the  foot-pick,  working  backward  ;  another  follows  him  with 
his  back  with  a  spade,  and  diga  out  the  picked  earth ;  while  the  contractor 
comes  forward  with  the  shovel,  Hg.  38,  with  hia  face  to  the  last  man,  and 
takes  up  all  the  loose  earth,  and  trims  the  sides  of  the  drain.  In  this  way 
the  first  spit  of  the  subsoil  is  removed.  Should  the  drain  prove  very  wet, 
and  danger  be  apprehended  of  the  aides  falling  in,  the  whole  iHvisioii 
■honld  be  taken  out  to  the  bottom  without  atoppmg,  in  order  to  have  the 
stones  laid  in  it  as  quickly  as  possible.  Should  the  earth  have  a  tendency 
to  fall  in  before  the  bottom  is  reached,  short,  thick  planks  should  be  pro- 
vided, and  placed  against  the  loose  parts  of  both  sides  of  the  drain,  m  a 
perpendicular  or  honzontal  position,  according  to  the  form  of  the  loose 
«arUi,  and  there  kept  firm  by  short  stakes  acting  as  wedges  between  the 
planks  on  both  sides  of  the  m^n,  as  represented  in  fig.  154,  where  a  a  an 


dte  sides  of  the  drain,  d  planks  placed  perpendicularly  against  them,  and 
kept  in  their  places  by  the  short  stake  or  wedge  e,  and  where  ^are  ptsnks 
placed  horizontally  and  kept  secure  by  the  wedges  e  e. 

(714.)  But  if  the  earth  in  the  drain  bo  moderately  dry  and  firm,  another 
division  of  4  roods  may  be  lined  olTat  top,  and  the  subsoil  removed  as  low 
OS  the  depth  of  the  former  division.  Before  proceeding,  however,  to  line 
oO*  a  third  division,  the  first  division  should  be  cleared  out  for  the  builder 
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j^iggfiff^  of  ihe  e^rth  firom  the  builijers  of  the  ptonep,  so  at  there  mi^  be  sfjfi 
jnterfeience  mth  one  another's  work,  and  also  tp  give  adva^t^f  e  q£  jjb# 
j^alf-thrown-out  c^arth  of  the  second  division  as  a  stage  upon  which  %p  ce- 
peive  the  larger  stones,  such  as  the  covers  of  the  conduit,  to  their  being 
#K|^&y  handed  to  the  builder,  as  be  proceeds  in  the  laying  of  the  conduit  in  tififi 
jfil9t  division.  On  throwing  out  the  earth  to  the  bottom  of  the  first  bi^alfi, 
jipecial  care  should  be  taken  to  dear  out  the  bottom  square  to  the  sides,  1^ 
piake  its  surface  even,  and  to  preserve  the  fall  previously  detennined  on. 

(716.)  When  a  division  of  the  drain  has  thus  been  completely  cleaoed 
W^  you  yourself,  or  the  farm-steward,  should  ascertain  that  the  dimen- 
jlioQS  and  fall  have  been  preserved  correct  as  contracted  for,  before  any 
fi£  t}ie  stones  are  placed  in  the  bottom.  I  have  seen  it  recommended  th^t 
ihe  person  appointed  to  build  the  conduit  should  ascertain  if  these  par- 
^cuiars  have  been  attended  to ;  but  it  is  always  an  invidious  task  for  i^e 
^afs  o£  workmen  to  check  the  workmanship  of  another,  and  on  this  ac- 
count auch  a  duty  should*  always  be  perfozTned  by  the  &rmer  himself,  qr 
bj  any  other  aiMhoriaed  person. 

i(7I$.)  Instead  of  measuring  the  dimensions  of  the  drain  with  a  tape-Unp 
4ir  &ot-rule,  which  are  both  inconvenient  for  the  purpose,  a  rod  of  tjbe 
form  of  fig.  155  will  be  found  most  convenient,  most  certain, 
and  most  quickly  applied.  The  rod,  divided  into  feet  and 
inches,  is  put  down  to  ascertain  the  depth  of  the  drain,  and 
then  turned  partially  round  while  resting  on  its  end  on  the 
bottom  of  the  drain,  until  the  ends  of  its  arm  touch  the  earth 
on  both  sides.  If  the  arms  cannot  come  round  square  to  the 
sides  of  the  drain,  the  drain  is  narrower  than  intended ;  and 
if  they  cannot  touch  both  sides,  it  is  wider  than  necessary. 
When  the  drain  is  made  narrower  than  intended,  you  may 
take  it  off  the  contractor's  hands,  for  the  men  having  been 
able  to  work  in  it  with  ease  to  themaelves,  shows  that  the 
width  is  sufficient  ;  but  if  the  drain  is  wider  than  necessair, 
you  should  object  to  it  to  prevent  similar  enlargements  m 
other  places,  for  although  the  contract  may  nave  been 
formed  by  the  longitudinal  measurement,  ana  not  by  the 
cubical  contents,  the  larger  space  involves  you  in  greater 
expense  to  fill  up  with  stones.  i 

(717.)  All  deep  drains  should  be  furnished  virith  huUt  can- 
dutts,  that  the  water  may  have  a  free  passage  in  all  circumstances,  and 
thereby  escape  bein^  choked  up,  and  save  the  consequent  expense  of  re- 
liftinff  and  relaying  its  materials.  The  relifting  of  a  drain  that  has  Uowm^ 
that  IS,  if  one  in  which  the  water  in  forced  to  the  surface  of  the  ground,  in 
consequence  of  a  deposition  of  mud  among  the  stones  preventing  its  flow 
under  ground,  is  a  dirty  and  disagreeable  business  for  workpeople,  and  an 
expensive  one  for  their  employer,  as  it  costs  at  least  9d.,  and  the  filling  in 
again  of  the  earth  Id.  more  per  rood  of  6  yards  ;*  besides,  additional 
stones  are  required  to  fill  the  enlarged  space  occasioned  by  the  unavoida- 
ble removal  of  wet  earth  along  with  the  stones. 

(7X8>)  The  buUdvtg  ofikt  conduit  sh/oM  he  cotUrofiteifwr  in  a  Hipifkn9tf 
i4W^  f^^^  ^^  cMttifig  of  the  dramg.  If  both  ace  u^idertaken  by  t]!fi  taxfifi 
party,  diere  is  risk  of  the  two  sorts  of  work  being  ao  carried  on  tog^fqp, 
if>  1^  tj^  copivenLenQe  of  the  contractor  ajad  his  mw,  as  to  deceive  eyea 
^  in^>ec)tor ;  whereas,  if  each  sort  is  inspected  and  pas^^  before  aooAff^ 
^.aOi^wed  to  be  b^gun,  then  hf^  may  be  ^xeou^  3fK»  satii^tory  m^gt 
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ibt&ag  to  tlie  adaptation  of  the  stones  for  tite  purpose.*  Flat  ban^ 
Atones  cKXk  be  built  nrmly  and  quickly,  wbereas  round  shaped  ones  wifr 
i^equire  dressing  with  the  hammer  to  bring  them  into  proper  shape,  sinF 
much  pintiing  to  give  them  stability.  The  stones  are  furnished  to  ther 
B^ttilder,  atnd  a  laborer  is  also  usually  provided  for  him,  to  supply  th9 
stones  as  he  re<]uires  them.  But  circumstances  may  occur  ih  which  H 
^11  be  more  convenient  for  you  to  contract  with  the  builder  to  quarry  ^t6' 
stones,  supply  himself  with  a  laborer  and  build  the  conduit,  and  you  to 
i/ndertake  only  the  carriage  of  the  stones.  A  dry-stone  builder  of  dykett' 
iM  a  better  hand  at  building  conduits  for  drains  than  a  common  mason,  ail  - 
ha  does  not  depend  upon  mortar  for  giving  steadiness  to  his  work. 

(^19.)  Should  the  ground  be  firm,  and  the  drain  made  in  summer,  tM 
tNe  length  of  any  particular  drain  not  very  great,  the  conduit  is  most  uni- 
firrmly  built  when  begun  at  the  top  and  finished  at  the  bottom  of  th^  line 
cf  draiil ;  but  in  ground  liable  to  fall  down  in  the  sides,  or  in  winter,  when 
ttfe  weather  cannot  be  depended  upon  for  two  days  together,  or  when  the 
dfain  extends  to  many  roods  in  length,  the  safest  plan  is  to  build  the  coti 
dlEiTt  immediately  afl:er  the  earth  is  taken  out  to  the  bottom. 

(720.)  A  very  convenient  article  in  the  building  of  conduits  in  a  Jeep' 
drain  is  a  plank  of  6  inches  in  breadth,  and  of  from  6  to  9  feet  in  length, 
tb  j9ut  down  in  the  middle  of  the  bottom  of  the  drain,  to  afford  a  dty  and 
fihn  footing  to  the  builder,  and  to  answer  the  purpose,  at  the  same  titee, 
o^a  gauge  of  the  breadth  of  the  conduit,  a  space  of  ^  iiich  on  each  side 
of  the  plank  giving  a  breadth  of  6  inches  to  the  conduit.  This  plank  can- 
Ife  eastly  removed  by  two  short  rope-ends,  one  attached  near  e^h  end'  tb 
ati  iron  staple. 

(721.)  Suppose  the  plank  set  down  at  the  mouth  of  the  driiin  in  thcf 
niiddle  of  the  cut,  the  dyker  begins  by  leaving  a  conduit  at  the  mouth  of 
6'  itrches  wide,  having  6  inches  of  breadth  of  building  on  each  side  of  it, 
and  6  inches  high,  and  using  the  plank  as  his  foot-board.     When   the 
building  of  these  dimensions  is  finished  to  the  length  of  the  plank,  this  is 
cttrried  or  pushed  by  the  ropes  another  length  upon  the  arain,  and  b6 
oti,  length  ailer  length,  until  the  whole  space  of  drain,  when  cleared  out 
to  the  bottom,  is  built  upon.     The  stones  are  handed  down  from  the  sur- 
face to  the  dyker  by  the  laborer,  who,  in  this  case,  may  be  a  female  field- 
wtjrker,  until  the  building  is  finished.     The  plank  is  then  removed  out  of 
tire  way,  the  dyker  clears  the  bottom  of  the  conduit  of  all  loose  eartli, 
stones,  and  other  matter,  with  a  hand-draw-hoe  5  inches  wide  in  the  face. 
Immediately  afler  this,  he  lays  the  fiat  covers,  which  extend  at  least  3' 
i^K^hes  on  ealch  side  over  the  conduit,  they  being  from  2  to  3  inches  in 
tfiiekness  ;  and  they  lie  ready  for  him  on  the  half  cast  out  division  of  th<^' 
drain,  from  which  they  are  handed  to  him  as  he  works  backward.     The 
open  ^ace  left  between  the  meetings  of  the  covers,  which  will  not  proba- 
bfy  have  square  ends,  should  be  covered  wit!h  flat  stones,  and  the  space 
ftotn  the  ends  of  the  covers  and  fiat  stones  to  each  side  of  the  drain  should 
be  filled  up  and  neatly  packed  with  small  stones.    In  this  way  the  dyker' 
OTOceeds  to  finish  the  conduit  in  every  division  of  drain.     To  keep  the' 
nmslied  conduit  clear  of  all  impediments,  the  dyker  makes  a  firm  wisp  of 
wheat  or  oat  straw  large  enough  to  fill  the  bore  of  the  conduit ;  and  whic^ 
White  permitting  the  water  to  pass  through,  deprives  it  of  all  earthy  impuritiesV 
(722.)  Before  the  conduit  is  entirely  finished,  the  drainers  throw  out  the 
eartlr  of  the  adjoining  ^vision  of  the  drain  to  the  bottom,  and  the  cotld'ntt^ 
i§  thern  birilt  upon  it  in  the  same  manner  as  the  one  just  described.   Shou!^' 
the  laborer  have  any  spare  time  from  supplying  the  builder  with  materiaili*, 

«  Prize  EMays  of  tha  Bl^iland  and  Agricaltaral  Sodetj,  toL  tS. 
(€15) 


328  THE  BOOK  OF  THE  FARM — ^WINTER. 

be  throws  in  stones  promiscuously  upon  the  covers,  untfl  they  reach  a  bight 
of  2  &et  above  the  bottom  of  the  drain,  where  they  are  leveled  to  a  plain 
surface.  They  have  been  recommended  to  reach  the  hieht  of  4  feet,  and 
when  the  drain  is  filled  with  rubble  stones  entirely,  this  hieht  is  desirable, 
to  g^ve  the  water  plenty  of  room  to  find  its  way  into  it ;  but  with  a  con- 
duit such  as  in  fig.  156,  more  than  2  feet  seems  an  unnecessary  supply  of 
stones,  unless  in  places  where  water  is  more  than  usually  abundant.  It 
has  also  been  recommended  to  break  this  upper  covering  of  stones  as 
smaU  as  road-metal  ;*  but  in  deep  draining,  such  as  this,  there  seems  no  good 
reason  for  the  adoption  of  such  a  practice,  while  it  enhances  the  cost  very 
considerably.  Ordinary  land  stones  or  quarry  rubbish  are  quite  suitable 
for  the  purpose,  and  should  any  of  the  stones  be  unusually  laige,  they  can 
be  broken  smaller  with  a  sledge-hammer.  This  the  dyker  might  be  em- 
ployed in  occasionally,  as  he  will  break  stones  much  more  easily  than  a 
laborer,  and  the  work  might  be  included  in  the  contract  with  him.  Should 
the  stones  be  brought  as  they  are  required,  the  process  of  filling  would  be 
flreatly  expedited  were  they  emptied  at  once  out  of  the  cart  into  the  drain. 
This  coula  be  done  by  backing  the  cart  to  the  edge  of  the  drain,  and  let- 
ting the  shafts  or  movable  body  of  the  cart  rise  so  gently  as  to  pour  out 
the  stones  by  degrees.  To  save  the  edge  of  the  drain,  and  break  the  fall 
of  the  stones,  a  strong,  broad  board  should  be  laid  along  the  side  of  the 
drain,  with  its  edge  projecting  so  far  as  to  cause  the  stones  to  fall  down 
into  the  middle  of  it.  A  short  log  of  Wood  placed  in  front  of  the  board 
will  prevent  the  wheels  of  the  cart  coming  farther  back  than  itself.  I  am 
aware  that  this  mode  of  filling  drains  has  been  objected  to  by  a  compe- 
tent authority  in  these  matters,  the  late  Mr.  Stephens,  as  being  a  danger- 
ous practice  for  the  safety  of  the  drain,  especially  as  stones  carry  much 
earth  along  with  them.f  But  in  the  case  of  deep  and  conduited  drains  I 
am  sure  no  danger  can  arise  from  its  adoption ;  because  I  have  pursued 
the  plan  myself  to  a  large  extent  with  pei-fect  impunity,  and  can  vouch  for 
its  expedition  and  economy,  and  also  for  its  safeness.  To  prevent  the 
stones  doing  injury  to  thin  covers,  they  should  not  be  allowed  to  fall 
direct  upon  thenif  but  upon  the  end  of  the  stones  previously  thrown  in,  from 
which  position  numbers  will  roll  down  of  themselves  upon  the  covers  with- 
out force,  and  the  remainder  can  be  leveled  down  with  the  hand  before 
the  next  cart-load  is  emptied.  There  is  a  very  considerable  saving  in  the 
expense  of  filling  drains  in  this  way,  provided  it  be  done  in  the  cautious 
manner  just  described,  compared  with  the  usual  plan  of  laying  down  the 
stones  when  the  drain  is  ready  to  receive  them,  and  then  throwing  them 
singly  in  by  the  hand.  Were  it  convenient  to  lay  the  stones  down  before 
the  drain  was  begun  to  be  cut,  the  plan  would  be  inapplicable.  As  to  the 
stones  having  earth  among  them,  as  much  care  can  be  taken  to  avoid  that 
when  they  are  each  thrown  or  shoveled  into  the  cart,  as  when  put  into  the  drain. 
(723.)  The  leveled  surface  of  the  stones  should  be  covered  with  some 
dry  material  before  the  earth  is  put  over  them.  The  best  substance  for 
the  purpose  is  undoubtedly  turf,  but  it  is  expensive  to  prepare  and  carry 
firom  a  distance ;  but,  should  the  field  be  in  grass  when  it  is  drained,  the 
turf  over  the  drain  could  be  laid  aside  at  hand  by  the  drainers,  and  used 
for  covering  the  stones.  Other  materials  answer  well  enough,  such  as 
withered  wrack,  dried  leaves,  coarse  grass,  broken  moss,  tanners'  refuse 
bark,  or  sti-aw ;  but  I  much  dislike  to  see  good  straw  wasted  for  such  a 
purpose,  when  manure  is  usually  too  scanty  upon  a  farm.  The  object  of 
placing  anything  upon  the  stones  is  to  prevent  the  loose  earth  finding  its 
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way  among  them  ;  kimI,  although  it  is  not  to  be  eupposed  that  any  of  the 
Bu))staiicoB  rcc<imnieiiile<l  will  continue  long  undccompoBed,  they,  however, 

Sresertti  tlicir  consistence  until  the  eailli  aliove  them  becomes  so  consoli- 
Bted  M  to  I'ctaiti  its  Rimness  ever  ailoi-wavd.  You  will  learn,  in  the  coune 
of  thin  article,  how  stones  themselves  are  prepu-ed  to  answer  the  purpoae 
of  B  covering  to  thnso  lielow  them. 

(724.)  Afler  the  drain  has  been  suiliciently  filled  with  Blones,  the  earth 
which  wtut  tHken  nut  of  it  aliould  be  relumed  a&  quickly  aa  possible,  in  caae 
rain  tall  und  wash  tlic  eaith  down  its  sides  among  the  stones.  The  filling 
in  of  the  tintt  eartli  of  a  deep  drain  is  usually  included  in  the  contract  made 
with  the  drainer,  und  done  with  the  spade,  because  no  hoi^e  can  assist  in 
that  operation  until  the  eailh  has  been  put  in  to  sucli  a  bight  as  to  enable 
lum  ti>  walk  upon  it  nearly  on  a  level  with  the  ground.  The  men  may 
either  put  in  all  the  earth  witli  the  spade,  or  they  may  put  in  so  much  a< 
to  allow  the  plow  to  do  the  i-omainder,  but  in  both  cases  a  little  is  left 
elevated  immediately  over  the  drain,  to  subside  to  the  usual  level  of  the 
KTOund.  There  will  be  much  less  earth  lefl  over  the  filling  than  you  would 
imagine  from  the  quantity  thrown  out  at  first,  and  the  space  occupied  bj 
the  stones ;  and  it  soon  consolidates  in  a  drain,  especially  in  rainy  weather. 
(725.)  The  section  of  such  a  drain  as  I  hsve  been  describing  is  seen  in 
fig.  156,  where  a  is  the  opening  of  the  conduit  6  inches  square,  built  with 
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dry  maaonry,  and  covered  with  a  flat  stone  at  least  2  inches  thick;  and 
above  it  is  a  stratum  of  loose  round  stones  b,  16  or  18  inches  in  thicknesa. 
The  covering  above  the  atones  is  c,  and  the  earth  returned  into  tbe  drain 
is  d,  with  the  portion  e  rueed  B  few  inches  above  the  ordinary  level  of  tk« 
gruURd.  The  mouths  of  such  conduits,  when  forming  outlets,  should  ba 
protected  against  the  inroads  of  vermin  by  close  iron  gratings. 

(7^.)  Should  water  be  supposed  or  known  to  exist  in  quantity  below 

ibe  reach  ofeveii  a  G-feet  drain,  means  should  be  used  to  render  the  drain 

available  fur  its  abstraction,  and  these  raeana  ore,  sinking  welJA  and  boritur 
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bbles  Into  the  sabstrata.  A  wdl  is  made  as  represetted  hf  si  past  of  fl^« 
156,  where  a  pit  g  of  the  requisite  depth  is  cast  out  on  the  lower  nde  6f 
die  drain  a,  if  the  ground  is  not  level.  A  circular  or  square  opening,  of  9 
feet  in  diameter,  or  3  feet  in  the  side,  will  suffice  for  a  man  to  work  down 
sereral  feet  by  the  side  of  the  open  drain  d  ;  and,  when  the  stratum  whicli 
supplies  the  water  is  reached,  the  well  should  be  filled  with  small  stonel 
to  about  the  hight  of'  those  in  the  drain,  as  at  ^  and  the  whole  area  of  the 
drain  and  well  should  be  covered  with  dry  substances  from  J*  to  c,  and  the 
earth  is  filled  in  again  above  all,  as  at  g.  In  making  such  wells,  a  sm^ 
BCarcement  of  solid  ground,  on  a  level  with  the  bottom  of  the  building  of 
the  conduit  a,  shoula  be  preserved,  so  that  the  building  may  have  a  Inn 
foundation  to  stand  upon,  and  run  no  risk  of  being  shaken  by  the  openir- 
tions  connected  with  making  the  well.  I  fear  this  precaution  is  less  at^ 
tended  to  in  the  making  of^ drain  wells  than  it  deserves.  Such  a  well 
should  be  sunk  tcherever  water  has  been  ascertained  to  be  in  quantity  at  a 
lower  depth  than  the  drain. 

(727.)  Or  the  auger  may  be  used  instead  of  the  w^ll  for  the  same  puf> 
pose,  by  boring  through  a  retentive  stratum  into  a  porous,  whereby  oon- 
nned  water  may  be  brought  up  into  the  bottom  of  the  drain,  by  altitudinal 
pressure,  and  escape ;  or  free  water  may  pass  dovm  through  the  bore  aild 
be  absorbed  by  the  porous  stratum  below.  In  the  first  case,  the  retreUt 
of  the  water  has  to  be  discovered  in  making  the  passage  for  it  to  pass 
away  ;  in  the  second,  it  is  got  rid  of  by  a  simple  bore.  In  bonng  for  wa- 
ter at  the  bottom  of  a  drain,  the  bore  should  be  made  at  one  side  rather 
than  in  the  middle  of  the  bottom,  because  any  sediment  in  the  water  might 
enter  the  bore  at  the  latter  place  and  choke  it,  when  the  water  happened 
to  come  up  with  a  small  force.  In  preparation  of  the  bore,  let  a  cut  i  k^ 
^g,  156,  be  made  down  the  side  of  the  drain,  and,  inserting  the  auger  at 
kf  let  the  bore  be  made  down  through  the  solid  ground,  in  the  direction 
of  &  A,  as  far  as  necessary — the  orifice  of  the  bore  being  made  at  a  little 
higher  level  than  the  bottom  of  the  drain,  and  an  opening  left  in  the  build- 
ing there,  to  permit  the  water  from  the  bore  to  flow  easily  into  and  join 
the  water  of  the  drain. 

(728.)  As  boring-irons  may  be  ad  useful  to  you  for  finding  water  for 
fields,  or  for  draining  a  bog,  or  for  ascertaining  the  depth  and  contents  of 
a  moss»  as  for  ordinary  draining,  it  is  proper  to  give  a  aescription  of  them. 
The  augcTt  ^r  fig-  1^7,  is  firom  2^  to  3^  inches  in  diameter,  and  about  16 
inches  in  len^  in  the  shell,  the  sides  of  which  are  brought  pretty  close 
together ;  and  it  is  used  for  excavating  the  earth  through  which  it  passes^ 
and  bringing  it  up.  When  more  indurated  substances  than  earth  are  met 
with,  such  as  hardened  gp:uvel  or  thin,  sofb  rock,  a  punch  b  is  used  instead* 
to  penetrate  into  and  make  an  opening  for  the  auger.  When  rock  inter- 
venes, then  the  chisel  or  jumper  c  must  be  used  to  cut  through  it ;  and  its 
face  should  be  of  greater  breadth  than  the  diameter  of  the  auger  used. — 
There  are  rods  of  iron  d,  each  3  feet  long,  1  inch  square  iron,  unless  at  the 
joints,  where  they  are  1^  inch  and  round,  with  a  male  screw  at  one  end, 
attd  a  female  at  the  other,  for  screwing  into  either  of  the  instruments,  at 
into  one  another,  to  allow  them  to  descend  as  far  as  requisite.  Th^  eAiortr 
ktm  key  e  is  used  for  screvring  and  unscrewing  die  rods  and  instruments 
^en  required.  A  cross-handle  of  wood  y|  having  a  piece  of  rod  attached- 
td^it,  with  a  screw  to  ffasten  it  to  the  top  of  the  uppermost  rod,  is  used'  for 
A^  purpose  of  wrenching  round  the  rods  and  auger,  when  the  lattef  otAy 
is  used,  or  for  lifting  up  and  letting  fdll  the  rods  and  junnper  or  puneh, 
wketf  they  are  used.  The  long  iron  key  g  id  need  to  suppoit  the  rods  and 
{oMmments  as  they  are  1^  down  and  takeii  up^  white  the  rods;  are  soi^wed 
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oti'or  off  with  the  short  key  e.    Three  men  are  as  maay  an  can  convent 
ently  woric  at  the  operation  of  boring*  drains. 

ng.157. 
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(729.)  As  I  have  never  witnessed  the  use  of  the  auger  in  draining,  I  will 
give  a  description  of  the  manner  of  using  it  from  a  competent  authority. 
**  Two  men/'  says  Mr.  Johnstone,  *'  stand  above,  one  on  each  side  of  the 
drain,  who  turn  the  auger  round  by  means  of  the  wooden  handle ;  and» 
when  the  anger  is  full  of  earth,  they  di*aw  it  out,  and  the  man  in  the  hot 
torn  of  the  drain  clears  out  the  earth,  assists  in  pulling  it  out,  and  directing 
it  into  the  hole.     The  workmen  should  be  cautious,  in  boring,  not  to  go 
deeper  at  a  time,  without  drawing,  than  the  exact  depth  that  will  fill  ihe 
shell  of  the  auger ;  otherwise  the  earth  through  which  it  is  boring,  after 
the  shell  is  full,  makes  it  more  difficult  to  pull  out.     For  this  purpose,  the 
exact  length  of  the  auger  should  be  regularly  marked  on  the  rods  from  the 
bottom  upward.     Two  flat  boaixls,  with  a  hole  cut  into  the  side  of  one  of 
tlieniy  and  laid  alongside  of  one  another  over  the  drain,  in  time  of  boring, 
are  very  useful  for  directing  the  rods  in  going  down  perpendicularly,  for 
keeping  them  steady  in  boring,  and  for  the  men  standing  on  when  perform- 
ing the  operation."* 

(730.)  The  principles  of  Elkington's  mode  of  draining  seem  to  depend 
on  these  three  alleged  facts.  1.  That  water  from  springs  is  the  principal 
eauere  of  the  wetness  of  land,  which,  if  not  removed,  nothing  effectual  in 
drainiog  can  be  accomplished.  2.  That  the  bearings  of  springs  to  one  an- 
other must  be  ascertained  before  it  can  be  determined  where  the  lines  of 
draine  should  be  opened ;  and  by  the  bearings  of  springs  is  meant  that  line 
which  virould  pass  through  the  seats  of  true  springs  in  any  given  locality. 
Spring^  are  characterized  as  true  which  contmue  to  flow  and  retain  their 
places  at  all  seasons ;  and  tempozury  springs  consist  of  bursts  of  water, 
occasioned  either  by  heavy  rains  causing  it  to  appear  to  the  day  sooner  or 
at  a  A^^^  level  than  permanent  springs,  or  by  true  springs  lealdng  water,, 
and  calzsiag  it  to  appear  to  day  at  a  lower  level  than  themselves ;  and,  if 
saeh  mnxigb  are  we^,  theii'  leakage  may  be  mistaken  for  themselves.^  It 
is  evidlent  that,  if  drains  are  formed  through  these  bursts  of  water,  no  effect- 
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ual  draining  takes  place,  and  which  can  only  be  accomplished  by  the  drain 
passing  through  the  line  of  true  springs.  3.  That  tapping  the  spring  with 
the  auger  is  a  necessary  expedient,  when  the  drain  cannot  be  cut  deep 
enough  to  intercept  it.*  From  these  three  aveiments  it  would  appear  that 
the  seats  of  true  springs  ai-e  neither  at  the  top  nor  in  the  base  of  a  rising 
ground,  but  that  temporary  springs  may  be  at  both ;  and,  of  course,  the 
more  extensive  the  bight,  the  more  numerous  will  be  the  springs,  whether 
true  or  temporary.  In  the  case  of  true  springs  in  the  side  of  rising  ground, 
a  system  of  branched  drains  will  be  required  to  remove  them  ;  but,  in  the 
case  of  their  being  situated  near  the  base,  their  leakage  will  originate  bogs 
or  swampy  grounds ;  and  hence  Elkington's  mode  of  draining  is  only 
adapted  to  these  peculiarities.  It  has  been  very  extensively  and,  I  must 
add,  successfully  practiced  in  Scotland,  for  the  removal  of  both  these 
sources  of  annoyance  to  land.  The  system  would  have  ample  scope  in 
Ireland,  where  bog  land  still  exists  to  an  incredible  extent ;  and  in  Eng- 
land also,  where  the  regularity  of  alluvial  deposits  in  many  of  the  western 
and  southeiTi  counties  might  give  employment  to  the  auger,  to  great  ad- 
vantage, in  removing  the  largest  proportion  of  the  water  which  is  doing 
injury ;  but  in  Scotland  the  system  of  tapping  is  inapplicable  in  irregular 
superficial  deposits,  though  it  might  be  tried  in  the  few  bogs  which  rest  on 
regular  strata. 

(731.)  In  so  far  as  the  soil  of  Scotland  is  affected  with  water,  there  is 
no  doubt  that  it  is  not  now  most  injured  by  springs.  What  injury  it  suf- 
fered in  that  way  has  lone  been  removed,  by  the  extensive  application  of 
Elkington's  mode  of  drainmg ;  and  as  in  the  pursuance  of  that  system  ex- 
perience soon  indicated  that  injury  was  sustained  by  the  land  from  other 
water  than  that  issuing  from  springs,  a  modification  was  introduced  into 
the  system,  which,  not  being  in  accordance  with  its  principles,  can  excite 
no  surprise  that  it  failed  in  many  instances  ;  and  the  misguided  failures 
had  the  effect  of  bringing  disrepute  upon  otherwise  an  excellent  and  effi- 
cient mode  of  draining.  The  modification  I  allude  to,  which  brought  ob- 
loquy upon  Elkington's  system,  was  the  cutting  of  deep  drains  in  every 
direction,  irrespective  of  the  arrangement  of  the  subjacent  strata,  and  the 
filling  them  nearly  full  of  stones  of  any  size  and  in  any  order.  Much  ex- 
pense was  in  the  first  instance  incun'ed  by  this  practice,  and  when  its  ef- 
fects were  not  commensurate  with  the  outlay,  disappointment  was  the  re- 
sult, and  blame  was  imputed  to  the  system,  instead  of  to  the  mode  of 
practicing  it. 

(732.)  The  chief  injury  now  sustained  by  the  soil  of  Scotland  ariaes 
from  the  stagnation  of  rain-water  upon  an  impei-vious  subsoil.  Most  of 
the  soil  of  that  country  consists  of  loam,  of  different  consistence,  resting 
on  clayey  subsoil  sufficiently  tenacious  to  retain  water,  the  arable  part  or 
which  is  of  unequal  depth ;  where  it  is  shallowest,  it  is  itself  injured  by 
the  stagnant  water  immediately  below  it ;  and  where  it  is  deepest,  the 
plants  upon  it  are  injured  by  chilly  exhalations. 

(733.)  The  injury  done  by  stagnant  water  to  arable  soil  may  be  es- 
timated by  these  effects.  While  hidden  water  remains,  manure,  whether 
putrescent  or  caustic,  imparts  no  fertility  to  the  soil ;  the  plow,  the  har- 
row, and  even  the  roller,  cannot  pulverize  it  into  fine  mould  ;  new  grass 
from  it  contains  little  nutriment  for  livenstock ;  when  old,  the  finer  sorts 
disappear,  and  ore  succeeded  by  coarse  sub-aquatic  plants.  The  stock 
never  receive  a  hearty  meal  of  ffrass,  hay,  or  straw,  from  land  in  that 
state ;  they  are  always  hungry  and  dissatisfied,  and  of  coarse  in  low  con- 
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didon.  Trees  acqtiire  a  bard  bark  and  stiffened  brancbes,  and  became  a 
prey  to  parasitic  plants.  Tbe  roads  in  tbe  neigbborbood  are  constantly 
softy  and  apt  to  become  rutted ;  wbile  ditcbes  and  furrows  are  either 
plasby,  or  like  a  wet  sponge,  ready  to  absorb  water.  The  air  always  feels 
damp  and  chilly,  and,  from  early  autumn  to  late  in  spring,  tbe  boar-frost 
meets  the  face  like  a  damp  cloth.  In  winter  the  slightest  frost  encrusts 
every  furrow  and  plant  with  ice,  not  strong  enough  to  bear  one's  weight, 
but  just  weak  enough  to  give  way  at  every  step,  while  snow  lies  long 
lurking  behind  the  sun  in  comers  and  crevices  ;  and  in  summer  muske- 
toes,  green-flies,  midges,  gnats,  and  eadilies,  torment  the  cattle,  and  the 
plowman  and  his  horses,  from  morning  to  night ;  while,  in  autumn,  tbe 
sheep  get  scalded  heads,  and  are  eaten  up  bv  maggots,  during  the  hot 
blinks  of  sunshine.  These  are  no  exaggerated  statements,  but  such  as  I 
have  witnessed  in  every  similar  situation ;  and  they  may  be  observed  in 
every  county  in  Scotland,  in  hill,  valley,  and  plain.* 

(734.)  The  only  plan  of  draining  fitted  to  remove  the  wetness  which 

Sroduces  this  state  of  things,  is  the  one  which  allows  stagnant  water  to 
ow  easily  away  through  moderately  deep  and  numerous  drains  ;  for  deep 
drains  cannot  take  away  stagnant  water  from  impervious  subsoil  at  the 
distances  they  are  usually  made.  This  constitutes  the  second  mode  of 
surface-draining  alluded  to  in  a  former  paragraph,  (679),  and  which  baa 
now  generally  obtained  tbe  appellation  of  thorough-draining;  and  the 
treatment  of  which  must  now  receive  your  attention. 

(735.)  What  should  be  the  exact  size  of  these  shallow  and  numerous 
drains,  is  not  easily  determined.     It  would  be  one  step  toward  the  settle- 
ment of  this  point  were  the  minimum  size  determined,  which  I  shall  en- 
deavor to  do.     A  drain  is  not  a  mere  ditch  for  conveving  away  water ; 
were  it  only  this,  its  size  would  be  easily  determined  by  calculation,  or 
experiment,  of  tbe  quantity  of  water  it  would  have  to  convey  in  a  given 
time.     But  the  principal  function  of  a  drain  is  to  draw  water  toward  it 
from  every  direction ;  and  its  secondary  purpose  is  to  convey  it  away 
wfaea  collected ;  though  both  properties  are  required  to  be  present,  to  the 
drain  performing  its  entire  functions.     These  being  its  functions,  it  is  ob- 
vious that  the  greater  the  area  its  sides  can  present  to  the  matter  out  of 
which  it  draws  water,  it  should  prove  the  more  efficacious,  and  it  is  also 
obvious  that  this  efficiency  is  not  so  much  dependent  upon  the  breadth  as 
upon  tbe  depth  of  the  drain,  so  that,  other  things  bein^  equal,  the  deeper 
a  drain  is,  it  should  prove  the  more  efficient.     Now,  what  are  the  circum- 
stances that  necessanlv  regulate  the  depth  of  drains  1  In  the  first  place,  the 
cakure  of  the  ground  affects  it ;  for  were  land  never  plowed,  but  in  per- 
petual  pasture,  no  more  earth  than  would  support  the  pasture  gprasses 
would  be  required  over  a  drain,  and  this  neeoi  not,  pernaps,  exceed  3 
inches  in  depth.     The  plow,  however,  requires  more  room ;  for  the  or- 
dinary depth  of  a  furrow-slice  is  seldom  less  than  7  inches,  and,  in  cross- 
furromng,  8  inches  are  reached,  and  2  inches  more  than  that,  or  10  inches 
in  all,  may  suffice  for  ordinary  plowing ;  but  in  some  instances,  land  is 
plow^xi  with  4  horses  instead  of  2,  in  which  case  tbe  furrow  will  reach  12 
inches  in  depth,  so  that  14  inches  of  depth  will  be  required  to  place  the 
materials  of  the  drain  beyond  the  danger  of  an  extraordinary  furrow.    But 
farther  still,  subsoil  and  trench  plowing  are  sometimes  practiced,  and  these 
penetrate  to  16  inches  below  tbe  surface,  so  that  18  inches  of  earth  at  least, 
you  thus  see,  win  require  to  be  left  on  the  top  of  a  drain,  to  place  its  ma- 
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t^ate  beyond  the  dangers  ariBing  from  plowing.  This  depth  having  beM 
tbad  determined  by  reference  to  practice,  it  should  not  he  regarded  as  a^ 
sOtirce  from  which  a  supply  of  moisture  is  afforded  to  the  cvain  by  il» 
drawing  power,  the  water  only  passing  through  it  by  absorption ;  for  it  is 
certain  that  plowed  land  will  absorb  moisture,  whether  there  be  any  drain 
below  it  or  not.  The  drawing  portion  of  the  drain  must,  therefore,  lie 
eiftirely  below  18  inches  fi*om  the  surface.  Now  it  will  be  requisite  to 
make  the  drain  below  this  as  deep  as  will  afford  a  sufficient  area  ibr  draw- 
ing powers  of  the  lowest  degree  among  subsoils.  And  what  data  do  we 
possess  to  determine  this  critical  point  ?  In  the  first  place,  it  is  evident 
that  a  subsoil  of  porous  materials  will  exhaust  all  its  water  in  a  shortei' 
time  than  one  of  an  opposite  nature.  Judging  from  observation,  I  shonld 
say,  that  1  inch  thick  of  porous  materials  will  discharge  as  much  water  in 
a  given  time,  as  6  inches  of  a  tilly,  or  any  number  of  inches  of  a  truly  te* 
nacious  subsoil.  Wliat  conclusions,  then,  ought  we  to  draw  frx>m  diese 
data  1  Certainly  these,  that  no  depth,  beyond  the  upper  18  inches,  fkrtber 
than  what  is  required  for  the  materials  of  the  drain,  will  draw  water  from 
a  truly  tenacious  subsoil,  and  that  it  is  therefore  unnecessary  to  go  any 
deeper  in  such  a  subsoil ;  that  it  is  also  unnecessary  to  go  any  deeper  in 
a  subsoil  of  porous  materials,  because  a  small  depth  in  it  will  draw  fr-eely ; 
and  that  it  is  only  requisite  to  go  deeper  in  the  intermediate  kinds  of  sfib* 
soil.  Still  you  have  to  inquire  what  should  be  the  specific  depths  in  each 
of  these  cases  1  In  the  case  of  really  tenacious  subsoil,  the  size  of  the  duet 
for  the  water  depends  on  the  quantity  to  pass  through  it,  but,  giving  the  larg- 
est allowance  of  6  inches  with  a  sole  beneath  and  covering  above,  1  foo(' 
seems  ample  depth  fi>r  these  materials  to  occupy,  so  that  a  drain  of  24  feet 
seems  sufficient  for  the  circumstances  attending  such  a  subsoil,  that  is,  its 
minimum  depth,  which,  in  such  a  case,  may  also  be  held  to  be  a  maxi- 
mum. In  the  case  of  a  porous  subsoil,  it  is  absolutely  necessary  for  tho 
preservation  of  its  loose  materials  in  their  proper  position,  to  have  a  lining 
of  artificial  materials  as  far  as  these  extend ;  and  as  such  a  lining  can 
hardly  be  constructed  of  sufficient  strength  of  less  depth  than  1  foot,  it  fol- 
lows that  2^  feet  is  the  minimum  depth  also  in  such  a  subsoil ;  but  there 
is  this  difference  betwixt  this  subsoil  and  the  tenacious  one,  that  the  porou^ 
may  be  made  as  deep  as  you  please,  provided  you  apply  sufficient  mate- 
rials for  the  support  of  the  loose  materials.  With  regard  to  tilly  subsoils, 
since  1  foot  is  requisite  for  the  safety  of  the  filling  materials,  it  does  noC 
seem  an  overstretch  of  liberality  to  give  6  inches  more  for  extension  of 
the  drawing  sui-face,  so  that  the  minimum  depth  in  this  case  seems  to  be 
3  feet,  and  as  much  more  as  the  peculiar  state  of  the  subsoil  in  regard  Co 
tenacity  and  porosity  vrill  warrant  you  to  ^o.  There  is  another  way  of 
amving  at  the  same  conclusions,  afnd  it  is  this. 

(736.)  It  must  be  admitted  by  all  drainers,  that  the  part  of  the  drain 
which  is  intended  to  draw  water  under  the  earth  should  be  occupied  with 
such  loose  materials  as  will  easily  permit  the  water  to  pass  through  them. 
It  is  therefore  consonant  vrith  reason  to  give  a  large  area  to  the  sides  of 
a  drain  in  a  subsoil  that  draws  water  rather  slowly,  itod  by  consequence  aC 
smaller  area  to  one  in  materials  that  draw  freely,  while  a  drain  in  pare 
clay  will  act  chiefly  as  a  channel  to  conviey  avi^ay  the  watefr  that  ispermit- 
ted  to  percolate  into  it  through  the  superincumbent  materials.  Keeping 
these  important  distinctions  in  subsoils  in  view,  ydu  shall  soon  learn  what 
use  may  be  made  of  them  in  the  construction  of  efficient  drains.  I  giiard 
myself  by  saying  efficient  drains ;  for  drains  can  be  ill  made,  although 
planned  on  the  lAost  correct  principles ;  and  to  guard  myself  against  far- 
ther misconception,  yoil  shonld  bear  in  mind',  tli£c  the  deptfav  whidr  Ifaarrft 
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J99t  specified  are  the  minimum  depths  which  are  copaidered  suitable  fot 
tbp  respective  circumstances  pf  the  drains. 

(737.)  Viewing  drains  as  mere  channels  for  the  conveyance  ^f  water,  it 
is  obvious  that  the  quicker  they  promote  its  emission,  without  iniuring 
themselves  or  the  land,  they  act  the  more  characteristically ;  and  it  is  also 
evident  that  an  open  duct  will  give  a  freer  passage  to  water  than  a  ma^s 
of  loose  stones,  however  large  or  small  they  may  be  used.  These  obvious 
points  being  conceded,  it  follows  as  a  corollary  that  a  drain  will  act  the 
better  of  being  provided  with  a  duct,  along  with  porous  material.  View- 
ing drains  as  drawers  or  gravitators  of  water,  it  is  also  clear  that  the  moi,e 
porous  the  materials,  and  the  greater  the  quantity  used,  they  will  allow  the 
water  an  easier  passage  through  them,  oo,  it  is  also  requisite  on  this  ac^ 
CQunt  to  have  a  duct  for  the  water  to  pass  quickly  away.  I  wish  you  to 
pay  particular  attention  to  this  mode  of  reasoning  in  suppoit  of  the  use  of 
Gucts,  as  I  conceive  that  veir  erroneous  opinions  prevail  among  farmeis 
regarding  their  utility ;  but  1  believe  such  opinions  are  prompted  more  on 
account  of  the  cost  incurred  by  the  use  of  ducts,  than  fl'om  any  valid  objec- 
tion that  can  be  urged  against  their  efficacy. 

(738.)  There  are  various  substances  which  may  be  employed  as  ducts : 
Ist,  dry  stones,  built  as  you  have  seen  at  a,  in  fig.  156 ;  2d,  a  coupling  of 
flat  stones  set  up  against  each  other  as  a  triangle,  or  in  a  more  rude  way 
two  round  stones,  set  one  on  each  sjule  of  the  drain,  with  a  fiat  one,  or  a 
large  round  one,  to  cover  them ;  3d,  tiles  made  for  the  purpose.  One  or 
all  of  these  forms  of  ducts  answer  the  purpose  well,  and  should  be  selected 
according  to  the  facility  of  obtainiug  the  materials  of  which  they  are  com- 
p)Med. 

(739.)  I  must  now  direct  your  serious  attention  to  another  consideration 
in  the  con6ti*uction  of  drains.     It  is  a  well-knoiwn  fact  that,  over  whatever 
kind  of  substance  water  flows,  it  has  the  power  of  abrading  it ;  for,  besides 
earthy  matter,  it  will  in  time  wear  down  by  friction  the  hardest  rock.    This 
it  is  enabled  to  do,  not  only  by  its  own  physical  properties,  but  by  the  as- 
sistance afTorded  it  by  the  foreign  matters  which  it  almost  always  holds, 
both  in  solution  and  suspension,  so  that  both  physically  and  chemically  it 
h^  the  power  to  produce  destmctive  ^fleets.     It  seems,  however,  to  be  ^ 
very  prevalent  opinion  among  farmei*s,  that  hard  clay  can  for  any  length 
of  time  withstand  the  action  of  water  in  a  drain.     They  judge  of  the  h;^- 
ness  of  the  clay  from  the  state  it  is  in  when  laid  bare  to  the  sight  on  the 
drain  being"  opened,  imagining  that  it  will  remain  in  the  same  state,  but 
seeming  to  forget  that  water  can  both  soflen  and  scnib  against  substances. 
Were  clay,  indeed,  always  to  retain  the  hardness  it  at  firat  exhibits,  it 
would  require  no  protection  from  the  abrading  action  of  water ;  but,  when 
it  is  known  that  it  cannot  possibly  i*emain  so,  the  safest  practice  is  to  afford 
it  protection  by  a  covering,  which  may  l)e  fashioned  to  suit  the  purpose, 
such  as  a  flat  stone  or  tile,  both  of  which  obtain  the  na,me  of  drain-iolcs, — 
If  water  can  afiect  even  the  hardest  clay,  it  will,  of  course,  have  a  much 
gjceater  effect  upon  softer  earth.     The  eflTects  usually  produced  by  water 
on  clay  subsoils  are,  that  the  lower  stratum  of  stones  and  the  tiles  become 
iQEibediled  in  it  to  a  considerable  depth,  as  has  been  found  to  be  the  ca^e 
when  drains    that  have  blown  have  been  reopened,  and  as  in  the  first  sets 
of  tile-drains  made  in  Ayrshire.     In  somewhat  softer  subsoils,  the  sandy 
p^fticles  are  carried  along  with  the  water,  and  deposited  in  heaps  in  th,^ 
qjuires  ajQid  joinings  of  drains ;  and,  where  tlie  subsoil  happens  to  be  i^ore 
8%Q^  than  clayey>  the  foundation  which  suppoits  the  bjuildiiig  or  tile  gives 
way,  and  the  matter  thus  displaced  forms  obstiiictions  at  parts  which  peya- 
der  the  drain  above  them  aln(^09.t  ivseless.    Water  also  cfkrri^s  ^axid  dp,^ 
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the  sides  *of  the  drain,  and,  where  there  is  no  duct,  deposits  it  among  the 
lowest  stratum  of  stones.  You  thus  see  that  rarious  risks  of  deraneement 
occur  in  a  drain,  where  there  are  no  soles  to  protect  its  bottom.  On  this 
account,  I  am  a  strenuous  advocate  for  drain-soles  in  all  cases ;  and,  even 
where  they  may  really  prove  of  little  use,  I  would  rather  use  too  many 
than  too  few  precautions  in  draining,  because,  even  in  the  most  favorable 
circumstances,  we  cannot  tell  what  change  may  take  place  beyond  our 
view  of  the  interior  of  a  drain,  which  we  are  never  again  permitted,  and 
which  we  have  no  desire,  to  see. 

(740.)  Porous  materials,  which  are  the  next  things  he  requires  for  filling 
drains,  are  few  at  the  command  of  the  farmer  on  his  farm,  consisting  only, 
1st,  Of  small  stones  gathered  from  the  surface  of  the  land  by  the  hand ; 
2d,  Small  stones  so  prepared  in  a  quarry  by  the  use  of  the  hammer;  and, 
3d,  Gravel,  obtained  either  from  the  bed  of  a  river,  the  sea-beach,  or  a 
gravelly  knoll. 

(741.)  Before  beginning  to  break  gi*ound  for  thorough  draining,  it  should 
be  considered  what  quantity  of  water  the  drains  will  have  to  convey  ;  and, 
as  the  water  in  the  8(»il  is  entirely  derived  from  the  rain  that  falls  and  is 
absorbed  by  the  soil,  its  quantity  depends  upon  the  climate  of  the  locality 
in  which  the  drains  are  desired  to  be  made.  Such  an  investigation  is  un- 
necessary in  commencing  Elkington's  mode,  as  the  springs  show  at  once 
the  quantity  of  water  to  be  conveyed  away.  In  pursuance  of  the  investi- 
gation, it  is  well  known  that  more  rain  falls  on  the  W.  than  the  E.  coast 
of  this  country  in  the  ratio  5:3;  so  that,  under  the  same  circumstances  of 
soil,  nearly  double  the  number  or  capacity  of  drains  will  be  requii-ed  to 
keep  the  soil  in  the  same  state  of  dryness  in  the  western  as  in  the  eastern 
coast.  With  a  view  to  asceitain  the  quantity,  it  has  been,  in  the  first  in- 
stance, "  ascertained  that  the  water  which  fiows  from  a  drain  is  consider- 
ably less  at  any  one  time  than  what  formerly  ran  on  the  surface  ;*'  and  this 
is  an  expected  result,  for  evaporation  and  vegetation  together  must  dissi- 
pate much  of  the  water  that  falls  on  the  ground  before  it  sinks  into  the  soil. 

(742.)  In  order,  however,  to  obtain  accurate  data  on  this  subject,  Mr. 
James  Carmichael,  Raploch  Farm,  Stirlingshire,  one  of  the  midland  coun- 
ties, and  therefore  experiencing  about  the  average  fall  of  rain  in  Scotland, 
ascertained  that,  in  a  "  length  of  200  yards,  and  the  distance  tirom  drain  to 
diain  18  feet,  the  square  feet  of  surface  receiving  rain-water  for  each  drain 
amounts  to  10,S00 ;  this,  at  2  inches  of  rain  in  24  hours,  will  give  1,800 
cubic  feet  of  rain-water,  and  taking  the  sectional  area  of  the  smallest  tile 
of  2\  by  3  inches  at  7.5  inches,  and  the  water  moving  in  this  apeiture  at 
the  rate  of  1  mile  per  hour,  the  number  of  cubic  feet  discharged  by  the 
drain  in  24  hours  will  be  6,600,  or  nearly  four  times  as  much  as  is  neces- 
sary to  carry  off  so  great  a  fall  of  rain  as  2  inches  in  24  hours ;"  and  thie 
besides  what  would  be  canned  off  by  evaporation  and  absorbed  by  vegeta- 
tion. Mr.  Stirling,  of  Glenbeivie,  also  in  Stirlingshire,  has  given  similax 
testimony  of  his  experience  in  regard  to  the  capability  of  drains  to  let  off 
water.  "  I  have  only  three  seta  of  drains,*'  he  says,  "  in  which  I  know  the 
exact  fall  in  the  mains  near  the  mouths  and  the  area  drained.  The  land 
is  mostly  stiff  clay,  having  in  some  places  a  full  of  1  in  6,  and  for  50  yards 
from  the  mouths  of  the  mains  only  1  in  140;  is  drained  at  15  feet;  the 
main-tiles  are  2^  by  3^  inches,  and  the  rain  which  falls  on  5  superficial 
roods  is  discharged  at  each  mouth.  I  find  the  tiles  nearly  ^  full  after  very 
heavy  rain ;  therefore  that  size  of  tile  would,  with  the  same  declivity,  pass 
the  rain  which  falls  on  nearly  2  aci*es ;  and,  if  the  fall  in  the  side  drains 
were  less,  the  water  would  never  stand  so  high  in  the  mains."* 

•  Prize  R«ayt  of  the  HiglUaiid  ud  AgriciiItaFil  Sockny.  toL  xiL 
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(743.)  It  should  be  borne  in  mind  tbat  these  calculations  are  founded  on 
data  obtained  from  strong  clay  soil,  from  which,  it  may  reasonably  be  sup- 
posed, much  of  the  rain  that  fell  had  run  off,  and,  consequently,  that  by  a 
{>orou8  soil  much  more  rain  will  be  absorbed ;  but,  although  this  is  doubt- 
ess  the  case,  it  is  obvious  that  a  small  orifice  will  be  quite  sufficient  to 
carry  off  much  more  water  than  can  possibly  fall  from  the  heavens  in  these 
latitudes  in  any  given  time ;  and  that  in  oij^inary  rain  the  drains  will  be 
little  more  than  wetted.     Still  the  drainage  should  he  made  to  carry  off  the 
greatest  quantity  that  Jails,  although  it  should  occur  only  once  in  a  lijetime, 
(744.)  Having  thus  calculated  the  probably  greatest  quantity  of  rain 
that  may  fall  in  the  locality  of  your  farm,  the  next  step  is  to  drain  each 
field  in  succession.     It  may  seem  too  indiscriminate  an  instruction  to  rec- 
ommend the  draining  of  every  field ;  for  it  is  possible  that  some  of  the 
fields  in  your  farm  may  be  so  diy  as  not  to  require  entire  drainage,  but  it 
is  scarcely  possible  but  that  every  field  will  require  draining  to  a  certain 
degree  in  some  part  of  it.     Be  that  as  it  may — in  pursuing  a  system  of 
drainage,  every  field  should  be  thoroughly  examined  in  regard  to  its  state 
of  wetness  throughout  the  year,  for  that  land  is  in  a  bad  state  which  is 
soaking  in  winter,  though  it  should  be  bui-nt  up  in  summer ;  but  the  truth 
is,  burning  land  requires  draining  as  well  as  soaked  land,  because  drains 
will  supply  moisture  to  burning  land  in  summer,  while  it  will  render  soaked 
land  dry  m  winter.     Should  your  farm  be  pretty  level,  it  matters  not  at 
what  side  you  commence  operations ;  but  should  it  have  a  decided  inclina- 
tion one  way,  the  lowest  portion  should  fii-st  be  drained ;  and,  if  it  inclines 
in  more  than  one  direction,  then  each  plane  of  inclination  should  have  a 
system  of  drains  for  itself.     It  desei^ves  consideration,  however,  in  choos- 
ing the  fields  for  draining,  that  as  drains  are  more  conveniently  made  at 
one  member  of  the  rotation  of  crops  than  another,  it  may  happen  that  the 
field  ready  in  this  respect  for  drainage  is  not  the  one  situate  at  the  lowest 
part  of  the  farm  ;  in  which  case  care  must  be  taken  to  give  the  water  fix>m 
the  drained  field  such  an  outlet  as  will  not  make  the  ground  below  it  wet- 
ter, and  this  may  be  effectdd  either  by  clearing  a  ditch  along  the  side  of 
the  lower  field,  or  by  forming  a  new  ditch,  or  by  leading  the  water  to  a 
ditch,  drain  or  rivulet  at  some  distance. 

(745.)  The  field  having  thus  been  fixed  upon,  the  first  consideration  is 
the  position  of  those  drcdns  that  receive  the  water  from  the  drains  that  are 
immediately  supplied  from  the  soil ;  and  these  are  called  main  drains.^^ 
In  every  case  they  should  be  provided  with  a  duct,  and  the  ducts  may  be 
formed  either  of  stone  or  of  tile^-of  stone  when  that  material  is  abundant 
on  the  farm,  or  can  be  obtained  at  a  short  distance-— of  die  where  stone 
caixDOt  be  easily  procured ;  but,  if  tiles  cannot  be  found  at  hand,  they 
should  be  procured  from  a  distance  rather  than  not  be  obtained  at  all  where 
atones  are  scarce. 

(746.)  Ducts  of  stone  Tca.y  be  formed  in  various  ways — the  strongest  of 
"vrhich  are  built  with  masonry  and  covered  with  strong  fiat  stones,  as  in 
^g.  156. 

(747.)  Two  flat  stones,  placed  against  each  other  at  the  bottom  of  the 
drain*  with  another  covering,  both,  as  at  a,  fig.  158,  form  an  equilateral 
duct  of  6  inches  in  the  side,  resting  on  its  apex.  It  should  be  held  down 
in  its  position  by  small  stones  5,  gathered  from  the  land,  or  broken  for  the 
purpose,  to  a  hight  of  18  inches ;  then  covered  with  turf  or  other  dry  sub* 
stance  c,  and  the  earth  d  returned  above  them.  Where  stones  are  found 
in  sufficient  quantity  for  such  a  drain,  it  is  highly  probable  that  the  subsoil 
vrill  consist  of  clay,  intermixed  with  small  stones  and  veins  of  sand,  which, 
requiring  a  large  area  of  drawing  suiface,  wiU  fix  the  depth  oi  the  drain 
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at  3  Sou.  Id  oaaluDg  thu  form  of  duct,  the  drain  will  requira  to  ^  18 
iifduis  wide  at  top,  to  allow  (he  drainer  room  to  work  while  etanding  on 
the  narrow  triangular  epace  at  the  bottom.  Placing  the  apex  of  the  tri- 
BBQ^  undennoBt  gives  the  water  power  to  sweep  awa;  any  sediment  along 
the  naiTow  bottom;  but  it  poescBses  the  dieadvantage  of  permitting  tha 
water  to  descend  b;  ita  own  gravity,  between  the  joining  of  the  stones,  to 
the  subsoil,  which  runs  the  lisk  of  being  softened  iato  a  putp,  or  of  it* 
uady  portion  being  carried  away  ;  and  it  is  possible  for  a  stone  to  get 
jammed  in  the  nairow  gutter  and  form  a  damming. 

(746.)  Another  form  of  duct,  which  I  prefer  to  this,  and  which  is  also 
«oiutniCt«d  of  etone,  may  be  seen  beside  it  in  fig.  159,  where  a  is  the  duct 


£<msittmg  of  a  sole  lying  on  the  ground,  supporting  S  stonefl  meeting  tt 
|he  top,  forming  an  equilateral  triangle  of  6  inches  a  side.  This  form  en- 
courages a  deposition  of  sediment  to  a  pcater  degree  than  the  former,  but 
it  prevents,  to  any  dangeroua  extent,  the  descent  of  the  water  under  the 
aoIe>  Having  a  flat  bottom,  the  drain  can  easily  be  cast  out  with  a  width 
at  top  of  only  15  inches  to  a  depth  of  3  feet.  The  slanting  stones  of  the 
duct  are  held  in  their  position  by  selected  stones  being  placed  gn  each 
■ids,  which  act  as  wedges  between  them  and  the  earth ;  and  the  whole 
structure  is  retdned  in  its  place  by  18  inches  of  small  stones  above  them 
i,  covered  with  turf  c,  and  the  earth  d  returned  above  them. 

(749.)  A  more  perfect  duct  than  citlier  of  these  is  made  by  a  tile  and 
Bole.  Id  all  main  drains,  formed  of  whatever  materials,  capable  of  con- 
veying a  considerable  body  of  water,  a  sole  is  absolutely  requisite  to  pro- 
tect the  ground  from  being  washed  away  by  the  water,  and  a  more  effect- 
ual protection  cannot  be  given  to  it  than  by  tile  and  siile.  A  main-tile, 
whi(%  the  tiles  in  main  drains  are  called,  of  4  inches  wide  and  5  inches 
bigh,  lyill  contain  a  large  body  of  water  ;  but  should  1  such  tile  be  consid- 
wd  insufficient  for  the  purpose,  2  may  be  placed  aide  by  side,  aa  repi;^ 
seated  by  a  and  b  in  fig.  160.  Should  a  still  larger  space  be  required,  1 
«r  2  soles  may  be  placed  above  these  tiles,  and  other  tiles  set  on  them,  48 
»  and  b  are.  Or  should  a  still  deeper  ^d  heavier  body  of  water  be  t©- 
jfuired  to  pass  through  a  main  drain,  1  or  2  tiles  can  be  inverted  on  the 
ground  on  their  circular  top,  as  a,  fig.  161,  bearing  each  a  sole  e  upon  ifa 
,Apen  side,  a^d  this  again  surmounted  by  another  tile  b  in  its  proper  posi- 
liotu     In  sufjh  aa  a^raogeinejit,  tbere  is  some  dijfficnlty  in  making  4^  un- 


denniMt  tile  a  OsaAj  on  iu  tnp;  for  which  puipooe,  the  earth  is  taken  oat 
of  a  rounded  form,  and  the  tile  carefullj  laiaand  wedged  round  with  uone* 
or  earth ;  but  there  is  ^eater  difficulty  in  making  the  uppermost  tile  t 


stand  in  that  pocition  without  a  sole,  as  ie  recomtn ended  by  some  writen 
on  draining,  because  the  lea^t  displacement  of  either  tile  will  cause  the 
upper  one  to  slip  off  the  edge  of  the  under,  and  fall  into  it  In  the  nar- 
rowest of  these  cases  of  main  drains  with  tiles,  the  drains  can  be  easily  cut 
U  IS  inches  wide  at  top  to  the  depth  of  3  feet.  Small  stones  should  b« 
put  above  the  tiles,  if  at  all  procurable,  to  the  hight  of  18  inches  above  the 
bottom  ;  if  not  procurable,  gravel  will  answer  the  same  purpose ;  and,  if 
both  are  beyond  reach,  they  should  be  enveloped  with  tbm,  tough  turC  m 
shown  afterward. 

(750.)  Having  thns  determined  on  the  construction  of  raatn  druns,  ae- 
cording  to  circumstances  in  which  the  water  is  to  bo  conveyed  away,  the 
next  thing  is  to  Jix  the  place  they  ihtndd  occupy  in  the  field.  As  they  are 
intended  to  carry  away  accumulations  of  water  beyond  what  they  can  Uiem- 
aelves  dra^,  they  should  ocimpy  the  Imeett  parts  of  a  fifld,  whether  along 
the  bottom  of  a  declivity,  the  end,  or  the  middle  of  a  field.  If  the  field  is 
so  flat  as  to  have  very  little  full,  the  water  may  lie  drawn  Inward  the  main 
drains  hy  making  them  deeper  than  the  other  drains,  and  as  deep  as  the 
&1I  of  the  outlet  will  allow.  If  the  field  have  a  uniform  declivity  one  way, 
one  main  drain  at  the  bottom  will  answer  every  purpose  ;  but,  should  it 
have  an  undulating  surface,  every  hollow  of  any  extent,  and  every  deep 
hollow  of  however  limited  extent,  should  be  furnished  with  a  main  drain. 
No  main  drSiin  should  be  put  nearer  than  5  yards  to  any  tree  or  hedge, 
that  may  poseihly  push  its  roots  toward  it;  but  although  the  ditch  of  w, 
hedge,  M^hose  roots  lie  in  the  opposite  direction,  merely  receive  tlie  sur- 
&ce-water  &om  the  field  at  the  lowest  end,  it  should  not  be  converted  into 
a  main  drain,  that  should  be  cut  out  of  the  solid  ground,  and  not  be  nearer 
than  3  yards  to  the  ditch  lip  ;  and  the  old  ditch  should  be  occupiei}  Xry  « 
■mail  drain,  and  filled  up  with  earth  from  the  bead-ridge. 

(7dl.)  As  maivi-drBins  thus  occupy  the  lowest  parts  of  fields,  tb»  Jail  in 
them  cannot  \>e  so  great  as  in  other  parts  of  the  field,  though  it  should  be 
^ept  quite  eufficieut  for  drainage.  In  the  case  of  a  level  field,  the  fall  may 
mtirely  depend  on  cutting  them  deeper  at  the  lowest  end  than  at  other 
placee  ;  but,  vrhen  the  fall  is  small,  the  duct  should  be  larger  than  when  it 
IS  considerable,  because  the  same  body  of  water  will  require  a  longer  time 
vast 
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^  Qow  away.  Sbould  the  fall  vary  in  the  course  of  the  drain,  the  leaaC 
]»pid  parts  should  be  provided  with  the  largest  sized  tiles ;  and,  in  any 
<^e,  I  would  recommend  an  increase  of  fall  on  the  last  few  yards  toward 
the  outlet,  to  expedite  the  egress  of  the  water,  and  promote  an  accelerated 
speed  along  the  whole  length  of  the  drain ;  but,  where  the  fall  is  rapid 
enough  throughout,  there  is  the  less  necessity  for  an  increase  of  accelera- 
tion at  the  termination.  It  is  surprising  what  a  small  descent  is  required 
for  the  flow  of  water  in  a  well-constructed  duct.  **  People  frequently  com- 
plain," says  Mr.  Smith,  '*  that  they  cannot  find  a  sufficient  fall,  or  levels  as 
they  sometimes  term  it,  to  cany  off*  the  water  from  their  di-ains.  There 
are  few  situations  where  a  sufficient  fall  cannot  be  found,  if  due  pains  are 
exercised.  It  has  been  found  in  practice  that  a  water-course  30  feet  wide 
and  6  feet  deep,  giving  a  transverse  sectional  area  of  180  square  feet,  will 
discharge  300  cubic  yards  of  water  per  minute,  and  will  flow  at  the  itite 
of  1  mile  per  hour  with  a  fall  of  no  moi-o  than  6  inches  per  mile"*  On 
che  principle  of  the  acceleration  of  water  from  drains,  main  drains,  where 
practicable,  should  be  6  inches  deeper  than  those  which  fall  into  them ; 
and  the  greater  depth  has  the  additional  advantage  of  keeping  the  drains 
clear  of  sand,  mud,  or  other  substances  which  might  lodge,  and  not  only 
impede  but  dam  back  the  water  in  the  di-aius.  Should  it  so  happen,  from 
the  nature  of  the  ground,  that  the  fall  in  the  main  drains  is  too  rapid  for 
the  safety  of  the  materials  which  construct  them,  it  is  easy  to  cut  such  a 
length  of  the  proper  fall  as  the  extent  of  the  ground  will  admit — cutting 
length  af^er  length,  and  joining  every  two  lengths  by  an  inclined  plane. — 
The  inclined  planes  could  be  furnished  with  ducts  like  the  rest  of  the  drain, 
or,  what  is  better,  in  order  to  break  the  force  of  the  water,  like  steps  of 
Itairs,  of  brick  or  stone  masoniy,  built  diy.  Fig.  162  will  illustrate  this 
method  at  once,  where  a  h  represents  the  line  of  the  lowest  fall  that  cau 
be  obtained  for  a  main  drain  in  a  field ;  but  which,  you  will  observe,  is 
veiy  considerable,  and  much  more  so  than  a  main  drain  should  have  which 
haa  to  convey,  at  any  time,  a  cfinsidei-able  quantity  of  water.  To  lessen 
the  falli  let  the  drain  be  cut  in  the  foim  i-epi-esented  by  the  devious  line 
c^,  which  consists  of,  firat,  a  level  pait  at  the  highest  end  cd  ;  then  of  an 
inclined  plane,  de  ;  again  of  a  level  part,  ef;  again  of  an  inclined  plane, 
fg  ;  ana,  lastly,  of  a  less  level  part  g7t,lo  allow  the  water  to  flow  i*apidly 
i^way  at  the  outlet ;  and  this  pait  may  be  parallel  with  the  inclination  of 
the  ground. 

(752.)  The  inclined  paits  may  be  filled  with  mateiials  in  diflci-ent  ways. 
Ofie  way  is  with  tiles,  as  seen  from  k  to  Z,  where  it  is  obvious  that,  as  drain- 
tiles  are  formed  square  at  the  ends,  those  in  the  inclined  plane  k  I  cannot 
oonioin  with  those  on  the  level  above  and  below,  and  must,  thei^efgre,  be 
l^roKen  so  as  to  fit  the  others  at  k  and  /.  In  constructing  tiles  in  this  way, 
i|;  is  absolutely  necessaiy  that  the  inclined  plane  be  protected  witli  soles, 
firmly  secured  from  sliding  down,  at  the  lowest  end  at  Z,  by  having  there 
a  eirong  stone  abutting  against  the  lowermost  sole ;  or  a  better  plan  would 
be  to  line  the  inclined  plane  with  ti'oughs  of  hewn  stone,  which  will  last 
forever. 

(753.)  Instead  of  tiles,  or  hewn  troughs,  stones  may  form  a  conduit  upon 
the  inclined  plane ;  and  ducts  of  this  material,  in  such  a  situation,  and  built 
dry  with  selected  stones,  would  certainly  be  preferable  to  tiles,  even  al- 
though they  could  be  obtained  q£  the  peculiar  form  i^uired. 

(754.)  Or  the  inclined  plane  could  be  conduited  with  brick,  aa  repre- 
sented from  r  to  «.    The  biicks  could  be  built  dry  as  well  as  atones,  anil 
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f(x44  fqnn  either  a  apiooth,  inclined  sole  like  tile-BoleH,  or  a  series  of  steps, 
yt  rapreaented  i»  the  figure,  where  they  axe  set  two  a  side  lengthways  op 
^ed  to  ibnn  the  bottom,  as  at  0;  set  on  end  upon  th^e  for  the  aides  of  tu) 


con^it,  BB  at  r,-  and  set  lengthways  across  the  conduit  upon  the  i^na^^ 
ones,  for  the  cover,  as  at^.  Tiles  on  the  level  above  connect  thenuQlvM 
easily  with  the  bricks,  as  from  «  ;  as  also  on  the  level  below,  as  at  t. — 
Should  a  cnnaidentble  run  of  water  be  expected  at  times,  the  step  form  is 
preferable  to  the  smooth,  in  order  to  break  the  fall  and  impede  the  velo- 
city of  the  water,  especially  toward  the  lower  extremity  of  the  drain,  where 
It  may  acquire  too  much  momentum  vrithout  a  preventive  chock  of  thia 
kind.  Although  much  water  is  expected  to  flow  through  the  drain,  it 
would  not  be  prudent  to  build  the  steps  with  lime-mortar,  as  it  is  too  easily 
removed,  and  would  not  prevent  the  water  finding  its  way  to  the  founda- 
tion ;  but,  in  every  case,  it  is  proper  to  build  the  duct  on  the  inclined 
planes,  with  selected  materials  skillfully  put  together. 

(755.)  After  having  fixed  the  position  of  the  main  drains,  and  determioed 
their  levels  and  depths  as  here  described,  the  next  thing  is  the  laying  off 
of  the  tvtall  drains,  which  are  so  placed,  or  should  be  so  constructed,  at 
to  have  an  easy  descent  toward  the  main  drains  into  which  they  individa- 
ally  discharge  their  waters.  They  are  usually  cut  in  parallel  lines  fiown 
^ha  doclinuion  of  t}ie  ground  ;  not  that  all  the  drains  of  the  same  Gpid 
■hould  be  pairallel  to  one  another,  but  only  tb<)Be  in  the  same  plane,  what- 
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ever  Dumber  of  difTerent  planee  the  field  may  consist  o£  In  afield  of  one 
plue,  there  can  be  no  olfiicutty  in  Betting  off  the  email  dniinB,  as  they 
should  all  be  parallel  and  all  terminate  in  the  same  mun  drain,  whether 
the  field  is  nearly  level  or  has  a  descent     Thus,  in  fig.  163,  a  are  tba 


fences  of  the  field;  ddia  the  main  drain,  whether  the  field  is  a  level  or 
inclined  toward  di  and  (  is  its  outlet.  In  this  case,  all  the  disina  c  nut 
parallel  to  one  another,  from  the  one  end  b  h,  which  may  be  the  upper,  to 
the  other  end  d  d,  which  may  be  the  lower  end ;  and  wluch  convey  all  tha 
water  1^  the  outlet «. 

n(.iM. 


(756.)  But  when  the  field  has  an  undulating  surface,  though  the  saino 
pnnciple  of  paiallelism  is  maintained,  a  different  arrangement  ia.fbUowed 
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in  regard  to  it.  I  have  already  intimated  in  a  former  paragraph  (750)  that 
where  an  undulating  surface  occurs  in  a  field,  a  main  dram  is  carried  up 
the  hoUowest  part  of  it,  and  the  small  drains  are  brought  in  parallels  down 
the  inclination  to  it  This  very  favorable  arrangement  for  the  speedy  rid- 
dance of  water,  after  it  has  reached  the  drain,  is  not  frequently  enough  at- 
tended to.  Thus,  the  common  practice  is  to  run  the  small  drains  bcdeh^ 
in  fig.  164,  parallel  to  one  another,  throughout  the  whole  field,  although 
its  undulating  surface,  as  supposed  to  be  represented  by  the  curved  line 
be  eh,  would  cause  the  so  arranged  parallelism  of  the  drains  at  e  and  e  to 
run  along  the  sides  of  the  rising  ground,  where,  if  any  vein  of  sand  occur, 
it  may  escape  being  cut  by  the  drain  running  parallel  along  its  line  either 
above  or  below  it,  instead  of  being  divided  across  its  dip ;  and  even  were 
the  sand-vein  severed  along  its  length,  it  would  be  apt  to  slip  down  from 
the  higher  side,  and  render  the  drain  along  it  inoperative. 

(757.)  Such  drains  should  be  cut,  as  in  fig.  165,  up  and  down  the  inclined, 
surface  b  6,  toward  the  main  drain,  which  would  occupy  the  line  along  the 
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points  of  junction  of  the  drains  b  b.  This  specific  plan  is  just  as  easily 
executed  as  the  other  more  indiscriminate  one  of  msucing  the  direction  of 
every  drain  of  every  field  alike. 

(758.)  The  next  step  is  to  fix  the  depth  of  drain  most  suitable  for  drain- 
ing the  particular  field ;  and  this  can  only  be  done  by  having  a  thorough 
knowledge  of  the  nature  of  its  subsoil.  1  have  alresuly  given  reasons  for 
fixing  the  minimum  depth  of  drains  in  the  different  kinds  of  subsoil,  in  par- 
ac^raph  (735) ;  but,  as  the  reasoning  given  there  only  establishes  the  prin- 
ciple, it  is  not  sufficient  to  determine  the  most  proper  depth  for  every  pe- 
culiarity of  circumstances ;  for  this  must  be  determined  oy  the  nature  of 
the  subsoil  which  guides  the  whole  affair.  If  the  field  present  an  uniform 
surface,  but  inclining,  let  at  least  2  exploratory  drains  be  cut  from  the  bot- 
tom to  the  top  of  the  field,  if  its  extent  does  not  exceed  10  acres,  and  as 
many  more  as  it  is  proportionally  larger ;  and  if  the  subsoil  of  both  is  found 
at  once  tilly,  that  is,  drawing  a  little  water,  let  the  cut  be  made  3  feet  deep 
without  hesitation.  On  proceeding  up  the  rising  ground,  the  depth  may 
be  increased  to  4  feet,  to  ascertain  if  tnat  depth  will  not  draw  a  great  deal 
more  tocUtr  than  the  other.  Should  the  subsoil  prove  of  porous  materials* 
^  feet — ^the  minimum — ^may  suffice ;  though,  on  going  up  the  rising 
ground,  it  may  be  increased  to  3  feet,  to  see  the  effect ;  but  should  it,  on 
the  other  hand,  prove  a  pure  tenacious  clay,  2  feet  will  suffice  at  first,  in- 
creasing' the  depth  in  the  rising  ground  to  2\  and  even  3  feet ;  for  it  may 

(S79) 
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tjim  out  that  the  stratum  under  the  tenacious  clay  is  porous.  Where  iiOi 
surface  is  in  small  undulations,  the  drain  should  be  cut  right  through  boffi 
Che  Sat  and  rising  parts.  In  very  flat  ground,  any  considerable  yariatioii 
of  depth  is  impracticable,  and  only  allowable  to  preserve  the  fall.  Froni 
such  experimental  drains  data  should  be  obtained  to  fix  the  proper  dimed- 
hions  01  the  other  drains. 

(759.)  If  you  find  the  substratum  pretty  much  alike  in  all  the  experi- 
mental drains,  you  may  reasonably  conclude  that  the  subsoil  of  the  whole 
field  is  nearly  alike,  and  that  all  the  drains  should  be  of  the  same  depth ; 
but,  should  the  subsoil  prove  of  different  natures  in  different  parts,  then 
Che  drain  should  be  made  of  the  depth  best  suited  to  the  nature  of  the  sub- 
soil. A  correct  judgment,  however,  of  the  true  natiu'e  of  the  subsoil,  can- 
not be  formed  immediately  on  opening  a  cut ;  time  must  be  given  to  thd 
water  in  the  adjoining  ridges  to  find  its  way  to  the  drain,  which,  when  it 
has  reached,  will  satisfactorily  show  the  place  which  supplies  the  most 
wsLt^r ;  and,  if  one  set  of  men  open  all  the  cuts,  by  the  time  the  last  one 
has  been  finished,  the  first  will  probably  have  exhibited  its  powers  of  draw- 
ing ;  for  it  is  a  fact  that  drains  do  not  exhibit  their  powers  until  some  hours 
after  they  have  been  opened.  When  you  are  satisfied  that  the  drains  have 
drawn  in  dry  weather  as  much  water  as  they  can,  you  will  be  able  to  see 
whether  or  not  the  shallowest  parts  have  drawn  as  much  as  the  deepest ; 
and  you  should  then  determine  on  cutting  the  remainder  to  the  depth  which 
has  operated  most  effectually.  If  rainy  weather  ensue  during  the  experi- 
ment, still  you  can  observe  the  comparative  effects  of  the  drains,  and  abide 
by  the  results.  Never  mind  though  parts  of  the  sides  of  the  cuts  fall  down 
during  dry  or  wet  weather ;  they  need  not  be  regretted,  as  they  afford  ex- 
cellent indications  of  the  nature  of  the  subsoil,  the  true  structure  of  which 
being  left  by  the  fall  in  a  much  better  state  for  examination  than  where  cut 
by  the  spade ;  and  you  may  then  observe  whether  most  water  is  coming 
out  of  the  highest  or  lowest  part  nf  the  subsoil.  It  is  essential  for  the  du- 
rability oi  drains  to  bear  in  mind  that  they  should  always  stacnd,  if  practi- 
cable, upon  impervious  matter,  to  prevent  the  escape  of  the  water  firom  the 
drain  by  any  other  channel  than  the  duct. 

(760.)  You  should  be  made  aware  that  this  is  not  the  usual  method 
adoipted  by  faimers  for  ascertaining  the  depth  to  which  drains  should  be 
cut.  The  common  practice  is,  knowing  that  the  field  stands  on  tilly  bot- 
tom, the  drains  are  made  of  a  predetermined  depth,  and  the  contract  with 
the  laborers  is  made  on  that  understanding,  be  the  guess  true  or  false,  as 
it  inay  happen.  Now,  the  considerate  plan  which  I  have  recommended 
incurs  no  additional  expense,  as  all  the  experimental  drains  will  serve  their 
purpose  afterward  as  well  as  the  others ;  and,  even  although  they  should 
cost  more  than  the  same  extent  of  other  drains,  the  satisfaction  afforded  to 
the  mind  of  having  ascertained  the  true  state  of  the  subsoil  more  than 
compensates  for  any  trifling  addition  of  expense  which  may  have  been  in< 
curred ;  and  be  it  remembered  that  any  extra  expepse  consists,  of  only 
scouring  out  the  earth  (if  any)  that  may  have  fallen  down,  and  pf  supply- 
ing more  materials  to  fill  up  the  chasms  thereby  occasioned.  .But  the  as- 
certainment of  the  most  proper  depths  for  drains  in  any  sort  of  subsoil  is 
s  much  more  important  matter  than  many  farmers  seem,  to  judee  from 
t"heir  practice,  to  be  aware  of;  for  by  neglecting  to  descend  only  J  a  fooi, 
Aay,  perhaps  3  inches  more,  many  of  the  benefits  of  draining  may  be  un- 
tfttdined.  I  quite  agree  with  the  late  Mr.  Stephens  on  this  subject,  whe^ 
ne  States  that  **  land  may  be  filled  full  of  small  drains,  so  that  the  surfac^ 
aball  appear  to  be  dry ;  but  the  land  thus  attempted  to  be  drained  will 
TOV^r  produce  a  crop,  either  in  quality  or  quantity,  equal  to  land  diat  has 
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be^n  perfectly  drained/**  where  a  different  kind  of  draining  should  }Mt6 
been  resorted  to. 

^761.)  A  very  important  particular  in  the  art  of  thorough  draining  iio# 
claims  your  attention,  which  is  the  determining  the  distance  that  should  h6 
left  between  the  drains.     It  is  evident  that  this  point  can  only  be  satisfac- 
torily determined  after  the  depths  of  the  drains  have  been  fixed  upon,  ait 
drains  in  a  porous  substratum,  which  draws  water  from  a  long  distance, 
need  not,  oi  course,  be  placed  so  close  together  as  where  the  substratum 
pelds  water  in  small  quantities ,  and  as  drains  may  be  of  different  deptlM 
in  the  same  field,  according  to  the  draining  powers  of  the  substratum,  so 
tfaey  should  be  placed  at  different  distances  in  the  same  field.     It  is  tb<^ 
common  practice  to  fix  on  the  open  furrows,  between  the  ridges,  for  the 
sites  of  drains,  because  the  hollow  of  the  open  furrow  saves  a  little  cutting, 
though  such  saving  is  a  trifling  consideration  compared  to  the  advantage 
of  executing  the  drains  in  the  best  manner.     For  my  part,  I  can  see  no 
greater  claim  for  a  drain  in  the  furrow  than  in  any  other  part  of  the  ridge^ 
especially  as  most  of  the  water  should  be  received  from  Uie  subsoil  rather 
than  the  surface,  except  in  pure  clay-soils ;  and  it  is,  of  course,  as  easy  to 
make  them  in  any  other  part  of  the  ridge  as  in  the  open  fiirrow.     These 
observations  of  Mr.  Smith  on  this  subject  court  remark.    "  When  the  ridges 
of  the  field/'  says  he,  ''  have  been  formerly  much  raised,  it  suits  very  well 
to  run  a  drain  up  every  furrow,  which  saves  some  depth  of  cutting.     The 
feering  being  thereafter  made  over  the  drains,  the  hollow  is  filled  up,  anc( 
the  general  surface  ultimately  becomes  level."     This  is  all  very  well  for 
the  purpose  of  leveling  the  ground,  but  mark  what  follows !     **  W  hen  the 
field  is  again  ridged,"  he  continues,  **  the  drains  may  be  kept  in  the  crowns 
or  middle  of  the  ridges  ;  but,  if  it  be  intended  to  work  the  field  so  as  to 
alternate  the  crowns  and  furrows,  then  the  ridges  should  be  of  a  breadth 
equal  to  double  the  distance  from  drain  to  drain ;  and  by  setting  off  the  fiir* 
rows  in  the  middle,  betwixt  two  drains,  the  crowns  will  be  in  the  same 
position ;  so  that  when  the  furrows  take  the  places  of  the  crowns,  they  will 
still  be  in  the  middle  betwixt  two  drains,  which  will  prevent  the  risk  of 
Borface-water  getting  access  to  the  drain  from  the  water-furrows  by  acny 
direct  opening.^t     No  doubt,  it  is  ea»y  to  transpose  fiirrows  into  crowns^ 
and  vice  versa;  but  how  would  the  transposition  be  effected  in  these  cilv 
cu Distances,  since  the  drains  were  mado  in  each  former  furrow,  and  it  k 
proposed  to  make  the  crowns  of  the  ridges  between  the  drains,  the  tranlh 
position  of  the  crowns  could  only  be  effected  by  adopting  the  unfarmerlike 
plan  of  leaving,  in  a  finished  field,  a  half  of  the  bieadth  of  the  ridge  adopt- 
ed at  each  side  ;  and,  rather  than  practice  such  slovenliness,  would  it  not 
be  better  to  cut  the  drains  in  the  middle  of  the  ridges,  and  preserve  eadi 
ridge  unbroken  1 

(762.)  With  regard  to  distances  between  drains,  in  a  partially  impervi- 
ous subsoil,  15  feet  are  as  great  a  distance  as  a  3-feet  drain  can  be  expect 
ed  to  draiv ;  and,  in  some  cases,  I  have  no  doubt  that  a  4-feet  one  will  be 
required.  In  more  porous  matter,  a  3-feet  drain  will  probably  draw  Sd 
f(bety  trith  as  great  if  not  greater  effect ;  and  in  the  case  of  a  mouldy,  dem 
smi,  resting*  on  an  impervious  subsoil — ^which  is  not  an  uncommon  cottibt- 
oittjon  ofaailB  in  the  tumip-dilstricts  of  this  country — a  drain  passing  throilgll 
the  itioald,  and  testing  perhaps  3  or  4  inches  in  the  impervious  elaif-^ 
irtrbich  may  altogether  make  it  4  feet  deep-^will  draw,  I  have  nd  dottbt^  it 
distance  of  30  feet  More  than  30  feet  distant,  I  would  feel  exceeding  nt* 
Inctance  to  recommend  drains  being  made,  unless  the  circumstances  wetti 

*  Qoarteriy  JoanialorA(rtBaltnabTOLIlL       t  Bnlthri  BAitat*  ob  11n((M|h  BMUas  Cb  (riMM. 
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remarkably  singular,  when,  of  course,  a  special  thing  must  be  done  for  a 
special  case,  such  as  an  entirely  porous  subsoil  containing  somewliat  indu* 
rated  portions,  when  a  drain  through  each  of  these,  at  whatever  distance, 
will  suffice  to  keep  the  whole  dry. 

(763.)  The  distance  at  which  ordinary  drains  in  tilly  subsoils  will  not 
draw  is  not  left  to  conjecture,  but  has  partially  been  determined  by  exper- 
iment. Conceiving  that  a  drain  in  every  furrow,  in  a  tilly  subsoil,  is  at- 
tended with  more  expense  than  any  anticipated  increase  of  produce  from 
the  soil  would  wan-ant,  a  farmer  in  East  Lothian  put  a  drain  in  every 
fourth  furrow ;  and  that  they  might,  as  he  conceived,  have  a  chance  of 
drawing  at  that  distance,  he  causea  them  to  be  cut  4  feet  deep.  A  figure 
will  best  illustrate  the  results,  where  the  black  lines  a,  fig.  166,  are  the 

Fif. 
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drains  between  every  fourth  fuiTow,  and  the  dotted  lines  represent  the  in- 
termediate undrained  furrows  ;  and  where  it  is  evident,  at  the  first  glance, 
that  the  drains  a  have  to  dry  2  ridges  on  each  side  b  c  and  d  e,  of  which 
we  should  expect  that  the  2  ridges  b  and  d,  being  nearest  to  a,  should  be 
more  dried,  in  the  same  time,  than  the  2  farthest  ridges  c  and  e,  and  the 
result  agrees  with  expectation ;  but  still,  had  the  subsoil  been  of  an  en- 
tirely porous  nature,  both  ridges  might  have  been  sufficiently  dried  by  a. 
Trusting  to  similar  contingency,  it  is  not  an  unusual  expectation,  enter- 
tained by  many  farmers,  that  a  drain  will  sufficiently  dry  2  ridges  on  each 
side,  or  at  least  1  ridge  ou  each  side,  without  ascertaining  the  exact  nature 
of  the  subsoil.  But  mark  the  results  of  this  particular  experiment,  which 
was  conducted  with  the  usual  expectations.  The  2  ridges  b  and  J,  nearest 
to  a,  actually  produced  9  bushels  of  com  more  per  acre  than  the  2  more 
distant  ridges  c  and  e.  This  is  a  great  diffei*ence  of  produce  from  adjoin- 
ing grounds  under  the  same  treatment,  and  yet  it  does  not  show  the  entire 
advantage  that  may  be  obtained  by  drained  over  undrained  land,  because 
it  is  possible  that  the  dram  a  also  partially  drained  the  distant  ridges  c  and 
€  ;  and  this  being  possible,  together  with  the  circumstance  that  none  of  the 
ridges  had  a  drain  on  each  side,  it  cannot  be  maintained  that  either  the 
absolute  or  the  comparative  drying  power  of  these  4-feet  drains  was  ex- 
actly ascertained  by  this  experiment.*     It  may  be  conceived,  however^  that 
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if  the  drains  had  been  put  into  every  other,  instead  of  every  fourth,  furrow, 
that  the  produce  of  all  the  ridges  would  have  been  alike,  inasmuch  as  ev- 
ery ridge  would  then  have  been  placed  in  the  same  relative  position  to  s 
drain ;  and  the  conjecture  seems  so  reasonable  that  most  farmers,  from 
what  I  observe  of  their  practice,  act  upon  this  plan  as  from  a  settled  opin- 
ion. But  such  a  conjecture,  not  having  been  founded  upon  experience, 
cannot  have  the  force  of  an  opinion,  especially  when  opposed  to  the  great 
probability  that,  casteris  paribus,  land  must  be  more  eflectually  di'ained  by 
a  drain  in  every  furrow  than  at  greater  distances ;  as  it  is  not  supposable 
that  the  open  furrows  of  b  and  d  can  bd  so  thoroughly  drained  as  the  ^r- 
row  a,  which  contains  the  drain  itself;  because  it  is  obvious  that  the  one 
side  of  a  ridge  should  be  less  effectually  drained  than  the  other,  which,  if 
of  a  retentive  subsoil,  may  not  be  affected  at  all.  All,  then,  that  has  been 
demonstrated  by  this  experiment  is  this,  and  the  proof  I  consider  is  impor 
tant,  that  a  drain — a  deep  one  though  it  be — will  draw  water  more  effect- 
ually across  one  than  across  two  ridges ;  and  it  should  be  useful  to  you  as 
a  guide  against  imitating  the  practice  of  those  who  seem  to  believe  that  a 
di^n  cannot  have  too  much  to  do. 

(764.)  While  taking  this  view  of  the  subject,  I  cannot  agi-ee  in  the  ad- 
vice which  Mr.  Smith  gives,  when  he  says,  "  In  cases  where  time  or  capi- 
tal are  wanting  to  complete  the  drainage  at  once,  each  alternate  drain  may 
be  executed  in  the  first  instance,  and  the  remainder  can  be  done  in  the 
next  time  the  field  is  to  be  broken  up."*  I  would  much  rather  use  the 
words  of  Mr.  Stirling,  of  Glenbervie,  where  he  says  that  "  I  think  it  a  gretU 
error  to  make  the  naif  the  number  of  drains  required  at  first,  vrith  the 
intention  of  putting  one  between  each  at  a  future  period.  Let  what  is 
drained  be  done  as  thoroughly  as  the  farmer's  exchequer  will  allow  ;  the 
farm  will  be  gone  over  in  as  short  a  time,  and  much  more  profitably." — 
The  reason  which  Mr.  Stirling  gives  for  holding  this  opinion  is  a  true  and 
practical  one— -namely,  because  '*  a  tid  (or  proper  condition  of  the  ground 
for  harrowing)  cannot  be  taken  advantage  of  on  the  drained  fiirrow  until 
the  other  is  dry,  and  the  benefit  of  an  extended  period  for  performing  the 
various  operations  of  the  farm  is  thus  lost."t  Every  farmer  who  has  stud- 
ied the  influence  which  soil  possesses  over  crops  will  be  ready  to  allow 
that  wet  soil  does  much  more  injury  to  the  dry  soil  in  its  neighborhood 
than  dry  soil  does  good  to  the  wet.  I  would,  under  every  circumstance 
of  season  and  soil,  prefer  having  the  half  of  my  farm  thoroughly  drained, 
than  the  whole  of  it  only  half  drained. 

(765.)  At  whatever  distances  drains  are  placed,  they  should  run  nearly 
at  right  angles  to  the  main  drains.  Excepting  in  confined  hollows,  having 
ateep  ascents  on  both  sides,  the  drains  should  run  parallel  with  the  ridges, 
and  always  parallel  with  themselves,  in  the  drainage  of  the  same  plane  of 
the  field.  Drains  should  be  carried  through  the  whole  length  of  the  field, 
irrespective  of  the  wet  or  dry  appearances  of  parts  of  it ;  because  uniform 
and  complete  dryness  is  the  object  aimed  at  by  draining,  and  portions  of 
land  that  seem  dry  at  one  time  may  be  injuriously  wet  at  others,  and  these 
may  seem  dry  on  the  surface  when  the  subsoil  may  be  in  a  state  of  injuri- 
ous wetness. 

(766.)  Regarding  the  direction  which  the  drains  should  run  in  reference 
to  the  inclination  of  the  ground,  so  as  to  dry  the  land  most  effectually,  much 
diversity  of  opinion  at  one  time  existed  ;  but  I  believe  most  farmers  are 
now  of  the  opinion  that  it  should  follow  the  inclination  of  the  groundw— 
The  late  Mr.  Stephens  maintained,  and  as  I  think  erroneously,  that  as  it 

*  Smith's  Remark*  on  Tborcnigh  DraiDing,  4th  edldon. 
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is  evident  that  water  within  the  earth,  or  on  the  8Ui*face,  seeks  a  levM 
where  the  fall  through  the  porous  suhsoil  is  greatest;  therefore  a  ^rm 
made  across  the  slope  or  dechvity  of  a  field,  or  any  piece  of  land,  will  un* 
douhtedly  intercept  more  water  than  when  it  is  caiTied  straight  up  the 
bank  or  rising  eround  ;  and  this  principle,  he  says,  holds  good  in  every 
case,  whether  "  the  drain  bo  made  to  receive  surface  or  subterraneous  wa- 
ter." I  confess  I  cannot  anive  at  the  conclusion  from  the  premises.  He 
reiterates  the  same  opinion  more  generally,  and  apparently  more  practi- 
cally, in  these  words :  "  Drains  winding  acioss  the  slope  or  declivity  of  a 
fiehl,  whatever  their  number  or  depth  may  be,  their  effect  upon  tenacious 
or  impervious  substrata  will  be  much  greater  than  if  they  were  made 
straight  up  and  down  the  slope ;  and  when  the  soil  is  mixed  witb  thin 
strata  of  fine  sand,  which  is  the  case  in  nine  times  out  of  ten,  the  effect  vriU 
be  increased  in  proportion ;  and,  accordingly,  a  much  less  number  will  an- 
swer the  purpose,  the  expense  will  be  gi-eatly  lessened,  and  the  land  and 
occupier  much  more  benefited  in  every  respect."*  Mr.  Smith  opposes 
this  opinion,  and,  what  is  remarkable,  uses  the  same  illustration  to  refute 
it,  in  regard  to  the  property  of  water  and  the  sti-ucture  of  the  substi-atum, 
as  Mr.  Stephens  did  in  support  of  his  views.  "  Drains,"  says  he,  "  <li*awn 
across  a  steep,  cut  the  strata  or  layers  of  subsoil  transversely ;  and,  aa  the 
stratification  generally  lies  in  sheets  at  an  angle  to  the  surface  (see  ^g,  169), 
the  water  passing  in  or  between  the  strata,  immediately  below  the  bottom 
of  one  drain,  nearly  comes  to  the  surface  before  reaching  the  next  lower 
drain.  But,  as  water  seeks  the  lowest  level  in  all  directions,  if  the  strata 
be  cut  longitudinally  by  a  drain  directed  down  the  steeps,  the  bottom  of 
which  cuts  each  stratum  to  the  same  distance  from  the  surface,  the  ^vrater 
will  flow  into  the  drain  at  the  intersecting  point  of  each  sheet  or  layer,  on 
a  level  with  the  bottom  of  the  drain,  leaving  one  uniform  depth  of  diy 
soil."f  Without  taking  any  other  element  at  present  into  the  argument 
than  the  single  proposition  in  hydraulics  that  water  seeks  the  lowest  level 
in  all  directions,  aoduced  by  Mr.  Stephens  himself,  I  shall  prove  the  accii- 

Fig.187. 
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racy  of  Mr.  Smith's  conclusions  by  simply  referring  to  fig.  167,  Which  lep- 
resents  a  part  of  a  field  all  having  the  same,  and  that  a  steep  acclivity^  and 
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wWcli  is  laid  off  in  tlie  ridges  ahcde/yup  and  down  the  slope ;  btkt  tTi« 
3  ridges  ahe have  drains  across  fhem,  ana  the  other  3  ridges  nave  drains 
parauel  with  them,  the  oblique  drains  being  tnade  at  the  same  distance 
from  each  other  as  the  up  and  down  ones,  whatever  that  distance  may  be. 
Now,  when  rain  falls  on  and  is  absorbed  by  the  ridges  ah cdef,  it  will 
naturally  make  its  way  to  the  lowest  level,  that  is,  to  the  bottom  of  the 
drains ;  and,  as  the  ground  has  the  same  declivity,  the  water  will  descend 
according  to  the  circumstances  which  are  presented  to  it  by  the  positions 
of  the  respective  systems  of  drains.  On  the  ridges  d  e/,  having  the  drains 
parallel  to  them,  and  up  and  down  the  inclination  of  the  ground,  the  water 
will  take  a  diagonal  direction  toward  the  bottom  of  the  drains,  as  indicated 
by  the  deflected  arrows  at  k  ;  and  as  ground  has  seldom  only  one  plane 
of  declination,  such  as  straight  up  and  down,  but  more  commonly  two,  an- 
other in  the  direction  either  from  a  to  fox  from  /to  a,  it  follows  that  the 
one  side,  ^at  is,  the  lower  side  of  a  ridge  thus  situated,  will  be  sooner 
drained  than  the  other ;  but  both  sides  will  be  soon  drained,  as  may  be 
seen  in  fig.  168,  where  a  h  are  vortical  sections  of  small  drains,  each  30 
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inches  deep ;  c  1  foot  of  mould,  in  which  the  rain  is  absorbed  as  fast  as  it 
falls  npon  the  ridge,  15  feet  broad,  betwixt  a  and  h.  On  being  absorbed, 
the  rain«  seeking  the  lowest  level,  will  be  hastened  toward  the  drains  a 
and  h  in  the  direction  of  c  <2  and  c  e — that  is,  by  a  fall  of  30  inches  in  about 
8  feet,  which  is  a  rapid  fall  of  rather  more  than  1  in  3,  and  which  rapid 
fall,  as  is  well  known,  will  clear  water  quickly,  and  in  the  clearance  of 
which  the  drains  have  only  each  to  draw  a  distance  of  half  a  ridge,  or  7^ 
feet.  Whereas  on  the  ridges  a  he,  which  have  oblique  drains,  a,  Z,  g^  fig. 
167,  the  water  will  have  to  run  in  the  direction  of  the  arrows  h  and  A,  in 
doing  which  it  will  have  to  traverse  the  entire  breadth  of  the  ground  be- 
twixt a  and  I  or  I  and  g,  that  is,  15  feet,  just  double  the  distance  the  other 
drains  have.  But  take  the  superficial  view  of  the  case,  and  suppose  that 
d^  e^  J\  and  a,  I,  g,  are  not  drains,  but  open  furrows,  it  is  clear  that,  when 
rain  falls,  the  water  will  flow  toward  J,  e,  or  ^  as  indicated  by  the  arrovra 
at  k — that  is,  7^  feet  toward  each  furrow ;  whereas  the  water  that  falls  on 
ac^  Im,  or  g  t ,  vrill  have  to  run  across  the  entire  breadth  of  the  ridge  from 
a  to  2,  or  fix>m  Ito  g^  that  is,  15  feet,  just  double  the  distance  of  the  other, 
before  it  can  reach  the  open  furrows.  Or  rather  take  the  more  profound 
case,  and  trace  the  progress  of  the  water  tlirough  the  substrata.  Mr. 
Thomson,  Hangingside,  Linlithgowshire,  drained  150  acres  of  land  havihsr 
an  inclination  varying  from  1  in  10  to  1  in  30.  Portions  of  3  fields  had 
drains  put  into  them  m  1828, 1829  and  1830,  in  the  oblique  direction,  and, 
finding  them'  nnsnc'cessful,  he  pat  them  in  the  direction  of  the  slope,  like 
the  rest  of  the  fields.  "  In  order,''  says  he,  "  to  ascertain  the  cause  of  these 
&iliire9,  a  cut  was  made  in  the  field  first  referred  to,  entering  at  a  given 
point,  and  c&rrying  forward  a  level  to  a  considerable  depth,  when  it  was 
clearly  seen  that  the  substrata,  instead  of  taking  in  any  degree  the  inclina* 
tion  of  the  sinface,  lay  horizontally,  as  reipresented  in  fig.  169.  It  is  theire^ 
fore  obvioos,'^  he  continues,  "  that  in  making  drains  across  a  sloping  sux^ 
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face,  unless  they  are  put  in  at  the  precise  point  where  the  substrata  crop 
out  (and  these  are  exceedingly  irregular  in  point  of  thickness),  they  may 
in  a  great  measure  prove  nugatory;  because,  alth-mgfa  one  drain  is  near 

Fig.  1091 
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another,  from  the  rise  of  the  ground,  none  of  them  may  reach  the  point 
sought ;  whereas,  in  carrying  a  diain  right  up  the  direction  of  a  slope,  it 
is  impossible  to  miss  the  extremity  of  every  substratum  passed  through."* 
And  although  a  drain  in  the  oblique  direction  should  cut  through^  vein  of 
sand  as  at  y^  fig.  168,  and  thereby  carry  off  the  water  it  contains,  yet  it 
cannot  be  denied  that  the  drains  a  and  b  will  also  cut  through  the  said 
vein— which,  when  they  do,  what  is  there  to  prevent  the  water  in  the  vein 
running  toward  the  drains  a  and  b  on  each  side  of  the  ridge  toward  f  and 
g  f  'Phese  observations  of  Mr.  Thomson  corroborate  Mr.  Smith's  views* 
in  which  I  entirely  concur. 

(767.)  In  all  cases  of  thorough  draining  there  should  a  small  drain  con- 
nect the  tops  of  the  drains  at  the  upper  end  of  the  field.  The  object  of 
this  drain  is,  in  the  first  instance,  to  dry  the  upper  head-ridge,  and  also  to 
protect  the  upper  ends  of  the  ridges  from  any  oozings  of  water  that  might 
come  from  the  fence  ditch,  or  from  any  rising  ground  beyond  that  end  of 
die  field.  If  the  fence  ditch  conveys  no  current  of  water,  and  the  hedge- 
roots  lie  away  firom  the  fiald,  and  there  are  no  hedge-row  trees  near  at 
hand,  this  drain  may  be  made  in  the  ditch  itself,  and  the  ends  of  the  fbr^ 
row-drains  brought  across  the  head-ridge  to  it ;  but,  should  water  or  trees 
be  connected  with  the  ditch,  the  drain  should  be  made  on  the  head-ridge 
not  nearer  than  3  yards  from  the  ditch  lip ;  and  it  should  be  of  the  same 
depth,  though  not  deeper  than  the  other  ai*ains. 

(768.)  When  drains  have  a  course  along  very  long  ridges,  it  is  recom- 
mended to  run  a  gub^main  drain  in  an  oblique  direction  firom  side  to  side, 
or  rather  only  across  all  the  long  ridges  of  the  field,  as  represented  by  e  e 
in  fig.  163.  The  length  of  any  drain,  it  is  maintained,  should  not  exceed 
200  yards,  without  a  sub-main  drain  to  assist  in  carrying  off  the  water ; 
and  the  reasons  assigned  by  Mr.  Carmichael  for  requiring  the  assistance 
of  such  a  drain  are,  "  because,  if  the  fall  is  considerable,  the  bottom  may 
be  endangered  by  the  velocity  and  volume  of  water  collected  during  con- 
tinued rain ;  or  if  the  declivity  be  very  limited,  and  the  aperture  sm&dl,  the 
drain  is  in  danger  of  bursting  from  an  impeded  discharge ;"  but  a  complete 
answer  to  these  apprehensions  is  found  in  the  very  next  sentence,  namely, 
"  the  rule  is  to  apportion  the  area  of  all  drains  to  their  length,  declivity, 
and  distance  from  each  other."t  It  is  quite  tiiie  what  Mr.  Smith  says  on 
the  subject,  that  "some  people  are  still  prone  to  the  practice  of  throwing 
in  a  cross-drain,  or  to  branches  going  off  at  right  angles,  which  are  of  no 
farther  avail  in  drying  the  land,  while  they  increase  the  length  of  drain 
without  a  proportionate  increase  of  the  area  drained."}  Should  the  want, 
however,  of  proper  sized  tiles,  in  any  particular  part  of  a  field,  where  the 
quantity  of  water  is  greater  than  over  the  ordinary  surface  of  the  fam^ 
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induce  you  to  incur  the  expense  of  a  sub-main  drain,  rather  than  ran  the 
risk  of  injuring  the  land  by  the  dreaded  insufficiency  of  the  drains  below, 
it  should  be  directed  across  the  field  as  shown  by  e  in  fig.  163,  where,  if 
cut  of  the  same  depth  as  the  other  small  drains,  those  below  should  be  dis- 
joined from  it  by  a  naiTow  strip  of  ground  in  the  line  of  €  to  c ;  but  a 
much  better  plan  is  to  make  the  sub-main  6  inches  deeper  than  the  rest 
of  the  drains,  where  it  can  be  so  deepened,  and  it  will  intercept  the  water 
coming  from  the  ground  above,  while  the  drains  will  pass  continuously 
over  it  In  such  a  case,  when  the  tmb-main  e  falls  into  tne  small  drain  h  d 
at  the  side  of  the  field  at  e,  that  pait  of  the  latter  below  e  to  s  should  be 
conyerted  into  a  sub-main,  which  should  be  larger  than  small  drains,  though 
sub-mains  need  not  be  so  capacious  as  main  drains ;  but,  in  truth,  in  such 
an  arrangement  as  this,  sub-mains  become  mains,  inasmuch  as  they  convey 
as  gpreat  a  quantity  of  water. 

(769.)  The  experimental  cuis  having  been  made,  you  become  acquainted 
with  the  nature  of  the  subsoil,  and  determine  upon  the  depth  of  the  drains ; 
then  cutting  should  be  proceeded  with  foithwith,  and  this  part  of  the  work 
is  best  and  most  satisfactorily  done  by  contracting  with  an  experienced 
spadesman,  at  so  much  per  rood  of  6  yards.*  .The  rates  of  cutting  are 
generally  well  understood  in  the  country.  Let  me  impress  upon  you,  in 
the  matter  of  making  a  contract,  the  great  satisfaction  you  will  feel  in  en- 
gaging stout,  active  and  skillful  men  ;  for  although  you  may  find  men  able 
to  work  a  hard  day's  work,  if  they  are  nevertheless  unskillful  and  inexpe- 
rienced, you  will  experience  many  difficulties.  Such  men  willingly  take 
on  work  at  low  rates ;  but  you  will  find  it  conducive  to  your  interest  i*ather 
to  give  such  rates  as  will  enable  skillful  workmen  to  earn  good  wages,  than 
save  a  little  money  by  employing  rough,  bungling  hands ;  for  there  is 
no  comparison  between  the  advantages  derivable  from  good  and  bad 
work. 

(770.)  The  cutting  of  the  drains  is  commenced  by  that  of  the  main  drain 
which  terminates  at  the  outlet,  and  the  opei-ation  is  commenced  at  the  out- 
let, or  lowest  part  of  the  field.     The  commencement  of  the  operation  is 
done  in  the  same  way  as  pointed  out  in  the  drains  of  the  Elkington  meth- 
od— ^namely,  by  stretching  the  garden-line,  and  rutting  off  the  breadth  at 
top  with  the  common  spade  by  the  principal  man  of  the  party.    A  second 
man  then  removes  the  top-mould  with  the  spade ;  and  if  the  subsoil  is  of 
strong"  clay,  or  tiles  alone  are  to  be  used  in  filling  the  drains,  he  lays  the 
mould  on  one  side  of  the  drain,  and  the  subsoil  on  the  other.     In  othei 
kinds  of  soils  and  subsoils,  and  where  stones  are  to  be  used  in  conjunction 
with  tiles,  the  separation  of  the  soils  is  not  necessary.     The  reasons  for 
this  distinction  in  the  use  of  the  soils  will  be  given  a  little  farther  on.    The 
principal  man,  or  contractor,  follows,  and  shovels  off  all  the  mould,  work- 
ing "With  his  face  to  the  first  man.     A  third  man — ^for  the  gang  or  set  of 
drainers  should  consist  of  3,  for  expeditious  and  clean  work — loosens  the 
top  of  the  subsoil  with  the  tramp-pick,  fig.  S7,  and  proceeds  backward  with 
the  picking,  while  the  other  men  are  removing  the  mould  along  the  break 
or  division  measured  off  by  the  line,  perhaps  60  or  70  yards.     The  second 
man  then  removes  the  loosened  subsoil  with  the  spade  in  6g.  170,  which 
is  narrower  than  the  common  spade,  being  6  inches  wide  at  the  point,  dig- 
ging with   his  back  to  the  face  of  the  picker — ^that  is,  working  backward ; 
ana  the  leading  man  follows  with  a  narrow-pointed  shovel,  fig.  38,  called 
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tbe  ditcher's  or  hedeer's  shovel,  with  which  he  trims  the  sides  of  the  drain, 
and  shovels  out  the  loose  part  of  the  subsoil  left  by  the  digger. 

(771.)  Should  the  drain  be  very  wet,  owing  to  a  grea(  fall  of  ^  ^^ 
rain,  or  the  cut  draw  much  water  from  the  porosity  of  the  sub- 
soil, to  secure  a  proper  consistence  to  the  drain,  it  is  better  to 
leave  off  the  digging  at  this  stage  of  the  work,  and  proceed  to 
set  off  another  length  of  line  at  the  top ;  and,  indeed,  in  such 
circumstances,  it  would  be  expedient  to  remove  the  top  of  the 
whole  lengrth  of  the  particular  drain  in  hand,  to  allow  the  wa- 
ter time  to  run  off,  and  the  sides  of  the  drain  to  harden,  as  per- 
severance in  digging  to  the  bottom,  in  the  circumstances,  would 
be  attended  with  risk  of  tbe  sides  falling  in  to  a  considerable 
extent.  This  precaution  in  digging  drains  is  the  more  neces- 
sary to  be  adopted  in  digging  naiTow  shallow  drains  than  deep 
ones,  as  planks  cannot  be  used  in  them  to  support  the  falling 
sides,  as  m  fig.  154,  because  the  men  could  not  find  room  in 
small  drains  to  work  below  the  wedges  which  keep  up  the 
planks.  Should  the  ground  be  firm,  or  no  inconvenient  quan- 
tity of  water  be  present  in  the  drain,  the  digging,  of  course, 
may  properly  be  proceeded  with  to  the  bottom  at  once. 

(772.)  To  effect  this,  the  picking  is  renewed  at  the  lower  ™"  narrow 
part  of  the  drain,  and  another  spit  of  earth  thrown  out  with  a  '^*^"  •'ahe. 
still  narrower  though  of  the  same  form  of  spade  as  in  the  last  figure,  being 
only  4  inches  wide  at  the  point.  The  leading  man  trims  down  the  sides 
of  the  drain  with  this  spade,  and  pulls  out  the  remaining  loose  earth  to- 
ward him  with  the  scoop,  such  as  in  fig.  171 ;  or  throws  it  out  with  such  a 

Fig.  171. 


TBI  lARTH  DRAIN  8C00P. 


scoop  as  in  fig.  152 ;  and  thus  finishes  the  bottom  and  sides  in  a  neat,  even, 
clean,  square,  and  workmanlike  style. 

(773.)  What  with  the  experimental  cuts,  and  these  first  two  spits  of  dig- 
ging below  the  mould,  you  will  be  easily  able  to  determine  the  drawing 
property  of  the  subsoil,  and,  consequently,  the  depth  the  drain  should  go. 
If  the  subsoil  prove  tilly,  but  still  cirawing  a  little  water  below  the  mould 
downward,  the  drain  should  certainly  be  3  feet  deep,  and  15  inches  wide 
at  top;  if  of  intermixed  and  minute  veins  of  sand,  and  otherwise  of  good 
drawing  materials,  then  30  inches  of  depth  will  suffice,  and  12  inches  of 
width  at  top  j  if  of  quite  impervious  clay,  2  feet  deep  and  10  inches  of 
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fri4pi  at  top  will  be  found  sufficient  It  is  right  to  cut  tbo  drain  a  little 
deeper  where  there  is  any  sudden  rise  of  the  surface,  and  a  little  shallower 
where  there  are  any  sudden  hollows,  than  to  follow  the  undulations  of  the 
^and  where  these  are  trifling.  As  to  the  distances  betwixt  the  drains 
in  the  first  case  of  a  tilly  but  drawing  bottom,  15  feet  asunder  is,  in  my 
opinion,  quite  wide  enough.  In  the  second  case  of  a  drawing  subsoil, 
drains  at  30  feet  asunder  will  effect  as  much  as  in  the  former  case.  And, 
as  to  pure  clays,  as  15  feet  is  too  wide  a  distance,  I  would  prefer  12  feet ; 
hut,  to  suit  the  ridges,  there  should  be  a  drain  in  every  open  furrow,  what* 
ever  distance  asunder  these  may  be. 

(774.)  In  Jilling  drains,  it  is  a  common  practice  with  farmers  to  put  in 
the  materials  as  the  drain  proceeds  in  the  digging — ^which,  I  conceive,  is 
an  objectionable  proceeding.     I  think  the  whole  length  of  the  particular 
drain  in  hand  should  be  entirely  cleared  out  to  the  specified  dimensions 
before  the  filling  commence  ;  because  it  is  necessary,  in  the  first  place,  that 
the  state  of  the  work  be  inspected,  in  accordance  with  the  specification, 
before  taking  it  off  the  contractor's  hands ;  and  inspection  implies  meas- 
urement of  the  contents  in  depth  and  breadth,  and  the  fall  of  the  bottom — 
whether  it  be  regular  throughout,  where  the  slope  of  the  ground  is  regu- 
lar, or  sufiicient,  where  the  general  fall  of  the  ground  is  small ;  or  whether 
the  fall  is  preserved  in  all  the  places  where  the  ground  is  irregular.    These 
are  not  trifling  considerations,  but  essential ;  so  much  so,  indeed,  that  the 
very  efficacy  of  a  drain  as  a  conductor  of  water  entirely  depends  upon 
them. 

(775.)  The  fall  of  the  ground  can  at  any  time  be  ascertained  by  the 
workmen  by  a  simple  contrivance.  As  the  bottom  of  the  drain  is  cleared 
out,  a  damming  of  4  to  6  inches  high  will  intercept  and  collect  the  water 
seeking  its  way  along  the  bottom,  and  by  this  it  can  be  seen  whether  the 
level  line  of  the  water  cuts  the  bottom  of  the  drain  as  far  up  as  it  should 
do  according  to  the  specified  fall ;  and  a  succession  of  such  dammings  will 
preserve  the  fall  all  the  way  up  the  drain.  When  the  weather  is  vei*y  diy, 
and  a  sufficiency  of  water  wanting  in  the  drain  to  adopt  this  mode  of  test- 
ing the  fall,  a  few  buckets  of  water  thrown  in  will  detect  it,  and  of  course 
it  IS  only  on  comparatively  level  ground  that  such  expedients  as  these  are 
at  all  required. 

(776.)  Another  reason  for  filling  drains  in  this  shallow  mode  of  draining, 
where  they  are  necessarily  numerous,  is  from  the  upper  to  the  lower  end 
— and  not  from  the  lower  to  the  upper,  as  is  too  commonly  the  practice^ 
that  the  bottom  of  the  drain  should  bo  cleared  out  most  effectually  with  the 
scoop  before  the  materials  are  put  in,  and  this  is  best  and  most  easily  done 
down  the  natural  declivity  of  the  ground ;  and  besides,  in  doing  this  it  is 
at  once  seen  whether  the  fall  has  been  presen'ed,  by  the  following  of  the 
water  down  the  declivity.  In  deep  draining  the  case  is  otherwise,  because 
in  that  case  the  drains  being  few  in  number,  and  each  possessing  impor- 
tance, the  falls  should  be  previously  determined  by  leveling,  and  the 
amount  of  each  leveling  marked,  by  which  means  they  can  be  preserved 
as  the  filling  proceeds ;  and,  besides,  there  would  be  risk  of  a  deep  drain, 
which  may  be  of  considerable  length,  and  take  a  long  time  to  throw  out, 
falling  in,  to  allow  it  to  remain  open  for  a  length  of  time. 

(777.)  Of  the  materials  for  filling  drains,  I  shall  first  notice  stones^  not 
only  because  they  have  hitherto  been  the  most  common  material,  but  have 
been  for  the  longest  time  employed  for  die  purpose.  Di*ain  stones  are 
usually  derived  from  two  sources :  1.  From  the  surface  of  the  land ;  and 
when  they  are  small  and  round,  not  exceeding  the  size  of  a  goose's  egg, 

no  other  material  is  equal  to  them  in  durability  tqr  the  purposes  of  a  drain 
(W») —  ^  r    r  . 
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and,  2.  From  the  quarry,  where  they  must  be  broken  with  bammen,  lika 
road-metal,  to  the  BmallnesA  of  from  21  to  4  inches  in  diameter.  It  is  ■ 
pemiciouB,  and,  indeed,  an  obviously  abeurd  practice,  to  mix  promiaca- 
ously  stones  of  different  aiaea  in  a  drain,  aa  sucn  can  never  assort  together, 
and  nothing  can  be  more  absurd  than  to  throw  in  a  atone  which  nearly  filli 
cp  the  bottom  of  a  drain,  and  is  sure  to  make  a  dam  across  it  to  intercept 
water.  All  large  land-stones  should  be  broken  into  small  pieces,  and  any 
large,  angular  piece  should  not  be  put  near  the  bottom,  which  should  be 
kept  as  open  aa  possible.  Stones  broken  in  the  quarry  ore  always  anrn- 
lar,  and  in  so  far  they  are  of  an  objectionable  ehnpe  j  because  on  fittiar 
together,  face  to  face,  they  can  become  a  more  compact  body  than  rouna 
atones  possibly  can.  No  douljt,  no  ordinary  pressure  upon  a  body  of  earth 
18  inches  deep  could  squeeze  email,  broken  stones  together  so  as  entirely 
to  compress  the  spaces  between  them ;  but  gravity,  continually  acting  on 
loose  bodies,  will  in  time  consolidate  small  stones  more  and  more ;  and 
heavy  tabor  on  the  surface,  and  subsidence  of  water  through  the  earth, 
assist  by  their  action  to  produce  a  similar  result ;  and  we  all  know  that 
macadamization  makes  a  much  moi'e  compact  road  than  the  old  fashioned 
large,  round  atones. 

(778.)  Stones  should  never  be  broken  at  the  side  of  the  drain.  I  quite 
agree  with  Mr.  Stirling  when  he  says  that  "  I  prefer  breaking  stones  in  a 
bin.  It  is  more  easy  to  check  the  size,  and  it  is  done  cheaper,  aa  other- 
wise each  heap  has  to  be  begun  on  the  sward,  and  many  of  the  stonea  are 
forced  into  the  ground,  which  adds  to  the  difhculty  of  litYing  ihcm.  There 
will  be  a  saving  in  carting  the  stones  large,  but  it  will  he  fully  balanced  by 
this  disadvantage.  I  would  dejjrecate  of  all  practice  that  of  breaking  the 
■tones  in  the  field,  and  filling  by  the  chain.     This  may  be  contracted  for 


at  s  low  rate,  but  it  is  easy  to  guess  how  the  contractor  makes  wages."* 
But  although  I  would  greatly  prefer  small,  round  atones  to  angular  onaa 

■  PriB  Cmji  or  Aa  0%UMd  «na  AgrtcBtunl  SodImj.  ToL  i& 
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for  drains,  yet  as  the  places  that  afford  small,  round  stones  naturally  are 
very  limited  in  number,  and  draining,  if  confined  to  such  localities,  would 
be  as  limited,  it  is  far  better  to  take  any  sort  of  quarried  stones  than  leave. 
land  undrained,  and  there  is  no  doubt  that  almost  every  sort  of  stones  forms 
aa  efficient  and  durable  drain  if  employed  in  a  proper  manner. 
(779.)  As  I  am  acquainted  with  no  drainer  who  has  bestowed  so  much 

Sains  in  the  breaking,  preparing,  and  putting  in  stones  into  drains  as  Mr. 
uoberton,  I  shall  describe  his  method  of  managing  quarried  stones ;  and 
first  in  regard  to  the  implements  used  by  him  for  that  purpose.  1.  There 
is  a  portable  screen  or  harp  for  riddling  and  depositing  the  stones,  as  seen 
in  fig.  172,  which  consists  of  **  a  wheelbarrow  a,  over  and  across  which  is 
suspended  a  screen  &,  having  the  bars  more  or  less  apart,  according  to  the 
description  of  materials  intended  to  be  used.  The  upper  end  is  hung  up- 
on two  posts  cc  about  3  feet  above  the  barrow ;  the  lower  end  rests  upon 
the  opposite  side  of  the  barrow.  To  this  lower  end  is  affixed  a  spout  dp 
attached  about  10  inches  from  the  lower  extremity  of  which  is  a  board  «« 
by  means  of  two  arms  /I  Another  screen  g,  about  one-half  the  length* 
and  having  the  bars  about  half  an  inch  apart,  is  hung  parallel,  about  10 
inches  below  the  larger  one.  The  upper  end  of  ^  is  fixed  by  means  of 
two  small  iron  bars  h  to  the  upper  end  of  the  larger  screen  ;  the  lower  end 
rests  upon  a  board  i  sloping  outward  upon  the  side  of  the  barrow  opposite 
to  that  on  which  the  spout  a  is  situate.**  2.  A  movable  trough,  or,  as  it  is 
commonly  called,  a  tail-board,  a,  fig.  173,  is  attached  to  the  hind  part  of  a 
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cart,  for  the  purpose  of  receiving  any  stones  that  may  drop  while  the  work  - 
men  Bie  shoveling  them  out  of  the  cart.  A  portion  of  the  hind  part  of  a 
can  &  ehowB  the  manner  in  which  it  is  affixed  to  it.    3.  Fig.  174  is  a  small 


Fig.  174. 
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htm  ruke^  need  by  Uie  workman  in  charge  of  the  screen,  "  for  the  pnipef  * 

(Ml) 
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flif  makini^  the  eurfttce  of  tbe  larger  stones  of  a  nmfonn  bi^t  before  being 
dorered  with  tlw  snmner."     4.  Fi j.  175  19  called  a  "  heater,  whicb  ie  t 
iUfMKi  piece  of  wood  the  width  of  the  drain,  used  for 
bmdng  tbe  smaller  stones  into  the  interstices  of  the  Tt-ttk 

larger  ones,  andthuBleveliagthesurface  of  the  drain."* 

(780.)  The  ttoitet  are  put  in  in  this  manner :  The 
eanh  is  oil  put  on  one  side  of  the  drain.  The  barrow- 
BbmeA  is  placed  on  tbe  other,  ao  aa  the  hoard  e,  fig. 
ITS,  attached  to  the  lower  end  of  the  spout  d,  shall 
veneh  the  opposite  aide  of  the  drain  A.  The  cart,  with 
s  load  of  broken  stonea  from  tbe  bin,  is  brought  to  the 
same  aide  of  the  drain  as  the  barrow,  and  a  little  in 
adtance,  and  there  the  tail-board  a,  fig.  173,  !a  attached 
to  the  hinder  part  of  it.  The  carter  then  shoTela  the 
stones  out  of  the  cart,  and  empties  them  D\-er  the  top 
of  the  screen.  In  doing  this,  some  care  is  reqoisite ; 
for,  if  the  stones  are  thrown  over  the  screen  with  force, 
diey  will  not  alight  sooner  than  half-way  down  the 
screen,  and  thus  its  screening  efHcacy  will  be  impaired. 
"the  proper  method  is  to  rest  the  shovel  on  the  top  of 
the  screen,  which  part  should  be  shod  with  plate-iron, 
and  merely  turn  it  over,  by  which  a  separation  of  the 
stones  is  at  once  effected — the  larger  ones,  rolhng  ^^  Dii*iir  sto»« 
down,  strike  against  the  board  e,  fig.  172,  and  drop  biatib. 

into  the  middle  of  the  drain,  without  disturbing  the 
earth  on  either  side.     The  smaller  ones,  at  the  same  time,  pass  through 
the  upper  screen  b,  and,  being  separated  from  the  rubbish  by  falling  on  ue 
lower  screen  g,  roll  down  into  the  barrow  a,  while  the  rubbish  descends  to 
the  ground  on  the  side  of  the  barow  farthest  fixtm  tbe  drain. 

(781.)  The  best  form  of  shovel  for  putting  the  stones  over  the  top  of  the 
screen  is  what  is  called  a  frying-pan  or  lime  shovel,  represented  by  fig.  176. 


the  raised  back  of  which  keeps  the  stones  in  a  collected  form  until  they  aie 
turned  over  the  screen,  and  its  point  secures  an  easy  acc^e  along  the  bot- 
tom of  the  cart  under  the  atones.  Such  shovels  are  much  in  use  foi-  spread- 
ing lime  and  shoveling  up  the  bottoms  of  dunghills  in  the  border  countiea 
of 'Scotland,  and  they  cost  3s.  lOd.  each  of  mediitm  sise,  ready  for  use. 

(782.)  One  man  takes  charge  of  the  tilling  of  the  drain.  His  dutiea  arm 
to  nore  the  barrow  forward  along  its  side,  as  the  larger  stones  are  filled 
to  the  required  hight ;  to  level  them  with  the  rake,  fig.  174 ;  to  shovel  the 
amaller  stones  from  the  barrow,  spread  them  regularly  over  the  top  of  tlie 
larger,  and  beat  them  down  with  the  beater,  fig,  17S,  so  as  to  form  a  close 
and  level  surface  through  which  no  earth  may  pass.  When  the  atones  are 
broken  in  the  quarry  so  as  to  pass  through  a  nng  4  inches  in  diameter,  & 
quarter  of  them  is  so  small,  or  should  be  made  so  small,  as  to  pass  through 

•  Mn  Ehbji  tt  iha  HlfhlMud  ua  AplculmnJ  aodnji,  nL  lit. 
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die  wiTCT  of  the  upper  bctbbii  b,  fig.  172,  which  are  IJ  inches  apart;  and 
fiiej  then  will  be  found  sufficient  to  give  the  top  of  the  drain  a  covering  of 
8  or  3  inches  deep,  which,  being  beaten  closely  down,  requires  neiUier 
Mraw,  tarf,  or  anything  else  to  cover  theitt. 

(783.)  With  regard  to  covering  with  vegetable  tvhitanca,  Mr.  Kobenon 

Sa,  with  much  probable  truth,  that  "  the  only  possible  use  of  a  covering 
traw  or  turf  is  to  prevent  any  of  the  earth,  when  thrown  back  into  thfl 
AiUD,  getting  down  among  the  stones ;  but  it  is  evident  that  such  a  cover* 
ing  win  soon  decay,  and  then  it  becomes  really  injurious,  because,  being 
lighter  (and  finer)  than  the  soil,  it  will,  when  decomposed,  be  easily  carried 
down  by  any  water  that  may  fall  directly  upon  the  drain ;  and,  if'^  the  sur- 
face of  the  stones  has  been  broken  so  email  aa  to  provent  the  dmin  sustun- 
ing  any  injury  in  this  way,  then  the  covering  itself  must  be  altogether  Bu- 
perflnoua.  But  farther,  it  will  be  found  that  the  effect  of  this  practice,  in 
many  cases,  is  still  more  injurious.  When  drains  are  filled  in  the  usual 
way,  whether  with  land  or  quarried  stones,  a  man,  or  sometimes  a  woman, 
is  appointed  to  level  the  surface  and  put  on  the  straw  or  turf;  and  the  per- 
son appointed  to  this  duty  knows  that  bis  master  expects  him  to  do  a  cer- 
tain number  of  roods  per  day,  and,  finding  the  stones  difficult  to  break,  he 
loo  frequently  contents  himself  with  merely  leveling  the  surface,  and,  by 
means  of  the  covering,  the  fault  is  effectually  concealed.  By  the  mcthoc^ 
however,  of  separating  the  small  stones  from  the  large,  the  whole  expense 
ot  this  sort  of  breaking  is  saved,  and  a  covering  is  given  to  the  drain  on 
which  time  will  produce  no  change.""  I  have  often  grudged  fine  straw 
being  wasted  in  covering  drains,  when  less  valuable  materials  might  have 
been  collpcted  for  the  purpose,  such  as  dry  leaves,  dry  quickens,  tanner's 
refuse  bark  when  near  towns,  coarse  bog  hay,  broken  mans.  &c.  I  never 
would  suffer  a  particle  of  good  straw  to  be  wasted  in  covering  drains. 

(784.)  A  drain  completed  in  this  manner  with  stones  may  be  seen  in  fig. 
l77.    The  dimensions  given  by  Mr.  Robcrton  are  33  inches  deep,  7  inches 
wide  at  bottom,  and  9  inches  wide  at  the  bight  of 
the  stones,  which  is  15  inches;  and  within  these  ng.iT7. 

dimensions  15  cubic  feet  of  stones  will  fill  a  rood 
of  6  yards  of  drain.  Mr.  Stirling  has  30  inches  deep 
in  the  furrows,  5  inches  wide  at  bottom,  and  8  inches 
wida  at  15  inches  from  the  bottom;  the  contents 
of  a  rood  of  6  yards  being  rather  more  than  12  cu- 
bic feet.  The  figure  here  represents  a  drain  36 
inches  deep,  9  inches  wide  at  bottom.  12  inches  at 
the  top  of  the  stones,  and  the  stones  18  inches  deep. 
These  dimensions  give  cubical  contents  of  23^  feet 
per  rood  of  6  yards ;  that  is,  about  half  as  many 
stones  more  than  the  drains  of  Mr.  Robertnn,  and 
of  coarse  so  much  more  expensive.  I  own  I  am 
partial  to  the  breadth  of  the  common  spade  as  a 
gauge  for  die  width  of  the  bottom  of  a  drain  that  is 

to  be  filled  with  «tonM,  because  it  gives  plenty  of  tbb  skall  »»*ui  nti.«i» 
room  to  them  to  form  a  durable  stony  filter,  which  with  shall  saouRaTasai 
7  inches  can  scarcely  do  so  well,  especially  when 

they  are  broken  to  4  inches  in  diameter.  I  am  quite  persuaded,  neverthe- 
less, that  the  permanency  of  a  drain  does  not  depend  so  much  on  the  quan- 
tity as  upon  the  manner  in  which  the  stones  are  put  into  it ;  and  I  am  aa 
^rell  persuaded  that  it  is  no  matter  what  description  of  materials  are  used. 
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proTided  there  is  always  left  an  open  and  large  enougli  space  at  the  hot- 
torn  to  contain  the  greatest  quantity  of  water  that  the  drain  can  possibly 
haye  to  receiye,  and  proyided  also  that  the  opening  shall  he  protected  from 
any  earth  or  mud  getting  in  to  intercept  the  flow  of  water.  Yet  I  agree 
with  Mr.  Stirling  that  our  experience  is  not  sufficient  to  proye  what  is  the 
smallest  size  that  a  drain  might  he  to  he  permanent.  In  which  uncertainty 
it  should  he  of  sufficient  hreadth  to  preyent  moles  pushing  across  it ;  and 
this  consideration  regarding  moles  acquires  greater  importance  the  more 
the  land  is  drained ;  for,  the  deeper  we  confine  water  under  the  ground, 
the  deeper  will  the  worms  he  obliged  to  go  in  search  of  it,  and  of  course 
the  nearer  the  bottom  of  the  drains  will  Uie  moles  be  disposed  to  buiTow 
in  search  of  their  food.  Mr.  Stirling  proposes  only  to  make  the  bottom  of 
the  drain  5  inches,  but  then  he  directs  the  stones  to  be  broken  to  pass 
through  a  ring  of  2^  inches  diameter.  Such  diyersity  of  opinion  on  the 
same  subject  shows  you  either  that  experieace  has  not  as  yet  proyed  what 
capacity  of  drain  is  the  best,  or  that  it  is  immaterial  to  the  draining  of  land 
of  what  breadth  drains  are  made.  The  principle  I  maintain  in  the  making 
of  drains  is,  that,  being  permanent  works,  they  ought  to  be  made  in  the 
most  substantial  manner.  It  has  not  yet  been  ascertained  by  experiment 
what  dimensions,  in  giyen  circumstances,  afford  stifficient  permanency,  and 
until  that  point  has  been  settled  it  is  wisdom  rather  to  exceed  than  to  cur- 
tail the  dimensions ;  and,  although  in  the  mean  time  the  wisdom  may  be 
"  dear  bought,"  the  question  of  cost  is  a  secondary  one  to  efficiency  and 
permanency. 

(785.)  With  reg^d  to  the  quantity  of  stones  used  in  such  drains ,  and  the 
time  required  for  putting  them  in,  Mr.  Roberton's  experience  is,  in  drains 
of  the  aboye  dimensions,  namely,  33  inches  deep,  7  inches  wide  at  bottom, 
15  inches  filled  with  stones,  and  9  inches  wide  at  the  top  of  the  stones — 
the  cubical  contents  being  15  feet  per  rood  of  6  yards — supposing  that  a 
set  of  carts,  driyen  by  boys  or  women,  are  able  to  keep  a  man  employed 
in  unloading  them,  and  another  man  taking  charge  of  the  screen-barrow, 
60  to  70  roods  can  be  filled  in  a  summer  day  of  10  hours ;  but,  as  the  lin- 
eal length  depends  on  the  diraeiisions  of  the  drain,  the  work,  reduced  to 
cubical  contents,  giyes  3^  cubic  yards  per  hour.  These  data  were  deriyed 
from  whole  pieces  of  work,  such  as  in  1840  Mr.  Roberton  contracted  for, 
for  the  execution  of  4,000  roods,  the  filling  to  commence  on  the  1st  July 
and  to  be  completed  on  the  12th  August.  There  were  2  sets  o£  carts  and 
2  screens  employed,  and  the  contractors  had  some  stones  ready  and  part 
of  the  drains  naif  executed  by  the  1st  July.  When  the  filling  commenced 
66  roods  were  finished  every  day — that  is,  as  it  happened,  a  stretch  of  drain 
of  exactly  400  yards ;  but,  as  the  weather  was  yery  unfavorable  for  the 
work,  only  3,300  roods,  instead  of  4,000,  were  executed,  in  which  about 
2,000  cubic  yards  of  stones  were  buried.  In  1839,  of  drains  of  28  inches 
deep,  10  to  12  inches  of  stones  in  depth,  and  about  10  cubic  feet  contents 
per  rood,  2,100  roods,  or  from  90  to  110  roods  per  day,  were  filled,  vdth 

1  set  of  carts  and  1  screen,  from  1st  July  to  5th  August. 

(786.)  In  Mr.  Stirling's  case  of  the  drains  mentioned  above,  namely,  30 
inches  deep  in  the  fiirrow,  5  inches  vnde  at  bottom,  and  8  inches  at  the  top 
of  the  stones — ^which  were  15  inches  deep,  and  their  cubical  contents  12^3 
feet  per  rood  of  6  yards,  the  stones  being  supposed  to  be  carted  1  mile — 

2  men  filled  60  carts  of  broken  stones  each  day,  allowing  for  loss  of  time 
in  backing  into  the  bin  of  stones ;  a  man  emptied  a  cart-load  into  the  drain 
in  15  n^nutes,  and  was  ready  to  return  with  the  cart  in  2  minutes  more, 
the  horse  being  supposed  to  walk  at  the  rate  of  3  miles  per  hour.  In  this 
way,  a  chain  of  22  yards,  or  3.66  roods,  required  3  carts  of  stones* 
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(787.)  So  much  for  stone,  and  now  for  tbe  cost  of  tile-draining.  The 
dimennans  of  tile-drains  depend  entirely  on  the  mode  they  are  to  be  con- 
structed. Uno  soles  are  to  be  employed,  thejr  may  be  the  narrower ;  and 
if  nothing  else  but  tile  and  sole  ai*e  to  be  put  mto  them  before  the  earth  U 
returned,  they  may  be  the  shallower.  If  the  same  rule  be  followed  in  re- 
gard  to  them  as  with  Btone-di*ains — that  is,  if  18  inches  of  earth  should  be 
retained  over  the  hard  materials,  to  give  liberty  to  deep  plowing — ^then  18 
inches,  added  to  the  tile  and  covering,  is  the  least  depth  that  a  tile-drain 
should  have ;  and  its  least  breadth  is  determined  by  the  breadth  of  sole 
that  is  used. 

(788.)  As  the  dimensions  of  these  drains  depend  on  the  use  of  soles,  the 
necessity  for  their  adoption  should  be  settled  at  once.  It  seems  to  be  the 
uniform  opinion  of  all  writers  on  tile-draining  that,  *'  in  hard-bottomed 
land,  the  sole-tile  is  unnecessary ;  but  why  unnecessary,  as  I  have  before 
observed,  no  one  has  proved  to  my  satisfaction.  Water  being  the  sub- 
stance to  whose  use  drains  are  appropriated,  I  may  mention,  in  regard  to 
the  quantity  that  may  sometimes  be  iound  in  drains,  that  Mr.  Stirling  has 
found  that,  after  a  very  heavy  fall  of  rain,  tiles  of  2f  by  3^  inches  are  filled 
with  water  nearly  1  full  ;*  and  yet  writers  on  draining  wish  to  persuade 
you  that  such  a  body  of  water  will  not  at  all  affect  a  clay  subsoil  or  endan- 
ger the  stability  of  tiles.  I  advise  you  to  believe  no  such  assertions,  but 
take  for  granted  that  all  drains  having  an  earthy  bottom  of  whatever  na- 
ture, intended  to  be  occupied  by  tiles,  should  have  soles,  or  something 
equivalent — such  as  slates — under  the  tiles,  to  protect  the  earth  from  the 
destructive  effects  of  water.  Mr.  George  Bell,  Woodhouselees,  Dumfries- 
shire, has  used  Welsh  slates  instead  of  tile-soles,  and  found  them  equally 
efficacious  and  much  cheaper.f  Gray  slate  and  pavement  quarries,  such 
as  abound  in  Forfarshire,  would  supply  an  abundance  of  excellent  materi- 
als for  the  soles  of  drains. 

(789.)  The  breadth  of  the  sole,  th^n,  determines  the  width  of  the  bottom 
of  the  drain  ;  and,  should  the  breadth  vary  in  different  parts  of  the  coun- 
try, the  width  must  in  practice  be  made  to  suit  the  sole,  but  it  is  probable 
that  soles  will  be  made  to  suit  the  proper  breadth  of  drains,  when  that  has 
been  determined  by  experience.  But  as  that  point  has  not  yet  been  deter- 
mined by  experience,  and  soles  are  made  of  sizes  most  convenient  fortheir 
manufacture,  the  drains  must  continue  to  be  made  of  the  dimensions  suited 
to  the  materials  by  which  they  are  to  be  filled,  until  a  better  order  of  things 
arrive.  I  perceive  that  the  breadth  of  soles  made  in  the  neighborfiood  of 
Kilmarnock,  at  the  tile-kilns  belonging  to  the  Duke  of  Portland,  in  Ayr- 
shire, as  well  as  those  made  by  Mr.  Boyle,  tile-maker  in  Ayr,  is  7  inches  ; 
and  this  breadth  is  made  to  answer  tiles  varying  from  4  to  3  inches  in 
width,  inside  measure.  For  a  4-inch  tile,  a  narrower  width  than  7  inches 
would  not  answer ;  as  the  tile  is  ^  of  an  inch  thick,  only  J  of  an  inch  is  left 
beyond  each  side  of  the  tile  when  placed  on  the  sole,  which  is  as  little 
space  as  it  can  stand  on  securely.  For  the  smaller  sized  tile  of  3  inches, 
tne  width  is  ample ;  but  still  it  is  no  disadvantage  to  a  tile  to  have  plenty 
of  room  on  a  sole,  as  its  position  can  easily  be  fixed  by  wedging  in  stones 
on  each  side  against  the  walls  of  the  drain,  when  stones  are  used  above 
the  tiles ;  or  it  leaves  sufficient  room  for  a  lapping  of  turf  over,  and  wedg- 
ing of  earth  on  each  side  of,  the  top  of  the  tile.  In  the  case  of  a  5-inch- 
wide  drain  at  bottom,  the  smallest  size  of  tile,  2f  inches  wide  inside,  must 
be  used,  as  only  f  of  an  inch  would  be  left  on  each  side  of  that  width  of 

*  Prise  Etttjt  of  die  Higfafand  and  igrievltanl  Soeietj,  toL  zS.  t  IbU.  toL  zfit 
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tile.  I  am  aware  that  to  press  the  tile  into  the  drain,  made  tigbt  to  fit  it, 
without  a  tile-sole,  is  a  very  common  practice  among  drainers ;  but  the 
practice  of  pressing  hard  against  the  sides  of  the  drain  is,  in  my  opinion, 
objectionable,  inasmuch  as  it  is  not  the  hard  tile,  but  the  free  side  of  the 
drain,  that  draws  the  water  from  the  land ;  and  to  press  a  hard  substance 
like  a  tile  against  the  earth  in  a  shallow  cut,  is  very  like  an  attempt  to 
curtail  the  extent  of  drawing  surface.  The  inducement  to  use  such  expe- 
dients would  be  greatly  removed  were  soles  made  to  suit  each  descriptioii 
of  tile ;  and,  what  would  be  still  better,  were  the  sizes  of  tiles  more  limit- 
ed in  their  range,  and  more  uniformly  alike ;  for,  as  at  present  made,  a 
great  diversity  of  sizes  exists  throughout  the  country,  in  the  area  of  verti- 
cal section  as  well  as  in  length,  so  that  the  prices  quoted  afford  no  true 
criterion  of  their  intrinsic  worth. 

(790.)  Soles  are  usually  made  flat,  but  Mr.  Boyle  makes  them  curved; 
not  because  they  are  better  suited  for  the  purpose,  but  merely  because 
they  are  more  easily  dried  in  the  sheds ;  but  a  curved  sole  is  objectiona- 
ble, as  it  is  more  difficult  to  form  a  smooth  bed  for  it  to  lie  upon,  and  it  is 
more  apt  to  break  when  it  happens  not  to  be  firmly  laid  upon  its  bed  than 
a  flat  sole. 

(791.)  As  to  til^Sf  their  perfect  form  is  thus  well  described  by  Mr.  Boyle : 
'^All  tiles  should  be  a  fourth  higher  than  wide;  the  top  rather  quickly 
turned,  and  the  sides  nearly  perpendicular.  Tiles  which  are  made  to 
spread  out  at  the  lower  edge,  and  flat  on  the  top,  are  weak,  and  bad  for 
conveving  water.  Some  people  prefer  tiles  with  flanges  instead  of  soles ; 
but,  if  placed  even  in  a  drain  with  a  considerably  hard  bottom,  the  mould- 
ering of  the  subsoil  by  the  currents  of  air  and  water  causes  them  to  sink 
and  get  deranged.''*  Tiles  should  be  smooth  on  the  surface,  heavv,  firm, 
and  ring  like  cast-iron  when  struck  with  the  knuckle.  They  should  be  so 
strong  when  set  as  to  allow  a  man  not  only  to  stand,  but  to  leap  upon 
them  without  breaking.  The  introduction  of  machinery  into  the  maxiu&c- 
ture  of  drain-tiles,  by  compressing  the  clay,  and  working  it  thoroughly  in 
a  pug-mill  to  prepare  it  for  being  compressed,  has  greatly  tended  to  in- 
crease the  strength  of  tiles.  I  have  seen  drain-tiles  so  rough,  spongy, 
crooked,  and  thin,  as  to  be  shivered  to  pieces  by  a  night's  frost  when  laid 
down  beside  the  drain.  The  use  of  machinery  has  caused  a  great  deal 
mora  clay  to  be  put  into  them,  and  their  greater  substance  has  been  the 
cause  of  improvement  in  the  construction  of  kilns,  in  which  they  are  now 
burned  to  a  uniform  texture,  as  well  as  some  avoidance  of  breakage  in  the 
manufacture ;  by  all  which,  of  course,  their  cost  is  lessened.  An  under- 
burnt  as  well  as  an  over-burnt  tile  is  bad,  the  former  being  spongy  and  ab- 
sorbing water,  and  ultimately  falling  down ;  and  the  latter  is  so  orittle  as 
to  break  when  accidentally  struck  against  any  object. 

(792.)  The  length  of  drain-tiles  varies  in  different  parts  of  the  country. 
Mr.  Boyle's  are  13  inches ;  the  Duke  of  Portland's,  m  Ayrshire,  and  Mr. 
Beart's,  Godmanchester,  Hertfordshire,  12  inches;  and  those  from  the 
Marquis  of  Tweeddale's  machine,  14  inches,  when  burnt  If  the  price  is 
the  same  per  1,000,  of  course  the  14-inch  die  is  cheaper  than  the  12-inch9 
but  otherwise  the  12-inch  is  the  handiest  article  in  the  manufacture,  as  be- 
ing less  apt  to  waste  in  handling,  and  twist  when  in  the  kDn;  and  their 
number  is  much  n^ore  easily  calculated  in  any  given  length  of  drain.  The 
ibllowinc'  table  shows  the  numbers  of  tiles  required  for  an  imperial  acne, 
qf  the  different  lengths  made,  and  placed  at  t}ie  stated  distances : 

*  Prise  EiMjn  of  the  Hlgfalaad  and  Aflticoltunl  Sodely,  toL  3cU. 
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18  in. 

13  io. 

14  in. 

15  io. 

Dflftiaitt  19  feet  apart 

require  3690 

3351 

3111 

8904  per 

Iff 

8904 

8681 

2460 

8383 

18 

8420 

2234 

2074 

1936 

..        81 

8074 

1914 

1777 

1656 

84 

1816 

1676 

1556 

1458 

97 

1613 

1480 

1383 

1291 

30 

1453 

1340 

1345 

1169 

33 

1380 

1818 

1131 

1066 

36 

1810 

1117 

1097 

068 
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The  numbeis  of  each  length  of  tile  required  at  intermediate  distances  can 
easily  be  calculated  from  these  data. 

(793.)  I  give  here  a  representation  of  a  well-formed  drain-die,  and  how 
tiles  should  be  set  on  soles,  as  in  fig.  178,  where  a  and  b  are  two  12-inch 
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tiles,  of  tbe  correct  shape  described  in  paragraph  (791)  hy  Mr.  Boyle. — 
They  are  represented  as  set  upon  the  sole-tiles  c  ;  and,  to  insure  a  contin- 
nation  of  the  same  relation  between  tile  and  sole,  the  former  should  stani) 
upon  part  of  two  of  the  latter,  making  the  joinings  of  the  tiles  intermediate 
with  those  of  the  soles,  the  latter  being  abo  12  inches  in  length.     The 
diBin-tiles  used  for  draining  the  estate  of  Netherby,  in  Cumberland,  be- 
longing to  Sir  James  Graham,  Bart.,  and  represented  in  vol.  vii.  p.  392  of 
the  Prize  Essays  of  the  Highland  and  Agricultural  Society,  are  more 
pointed  in  the  arch  than  these,  but,  on  that  account,  are  not  so  strong  in 
the  shoulder  to  bear  a  weight  upon  them.     It  is  the  practice  of  some  tile- 
drainers  to  put  a  1  sole  under  every  joining  of  2  tiles,  leaving  the  interme- 
diate space  of  the  DOttom  without  any  sole,  imagining  that  this  will  insuce 
sufficient  steadiness  to  tiles  on  what  they  call  hard  clay,  while  only  half 
the  number  of  soles  are  used ;  but  I  hope  I  have  said  enough  on  the  hard' 
ness  of  clay  when  in  contact  with  water,  for  you  to  avoid  so  precarious  a 
practice. 

(794.)  There  is  a  mode  of  joining  tiles  in  drains  that  meet  one  another 
that  deserves  attention.  The  usual  practice  is  to  break  a  piece  off  the 
comer  of  1  or  2  main-drain  tiles,  where  the  tiles  of  the  common  drains 
should  be  connected  with  them.  In  breaking  off  comers,  there  is  risk  of 
breaking  the  entire  tile ;  and,  no  doubt,  many  are  broken  when  subjected 
to  this  treatment.  Another  plan  is  to  set  2  main-drain  tiles  so  far  asunder 
as  the  inside  width  of  a  common-drain  tile,  and  the  opening  on  the  other 
side  of  the  tiles,  if  not  occupied  in  the  same  manner  by  the  tiles  of  another 
drain,  is  fiUisd  up  with  pieces  of  broken  tiles  or  stones,  or  any  other  hard 
sobstance.  It  is  possible  that  the  broken  piece  of  tile,  so  placed,  may  be 
fiutber  broken  or  dislodged  by  the  retummg  of  the  earth  and  the  action 
of  moles,  i^lHch  may  push  in  earth  at  that  part,  and  render  all  above  it 
useless.  This  is,  perhaps,  a  better  plan  than  running  the  risk  of  breaking 
a  number  of  tiles,  and,  after  all,  failing  in  making  the  opening  suitable  ibr 
the  reception  of  the  adjoining  drain-tiles.  Both  plans,  however,  are  highly 
phjectionable,  and  should  never  be  resorted  to  where  tiles,  foimed  for  the 
purpose  of  receiving  others  in  their  sides,  can  be  procured.  Mr.  Boyle» 
of  Ayr,  makes  main-drain  tiles  with  openings  on  purpose  to  receive  the 
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shouldered  end  of  the  fuirow-tilea  ,*  and  to  anawer  a  iimilar  purpoae  is 
particular  eituations,  where  such  tiles  cannot  be  conTenieatly  joined,  bt 
makes  i  and  ^  lengths  of  main  and  furrow 
tUea,  which   may  be  bo   arranged   in  regard  Flf.lTS. 

to  one  another's  position  aa  to  conjoin  the 
openings  of  both  at  the  same  place.  Fig. 
179  represents  the  mode  of  joining  a  com- 
mon drain  with  a  main-drain  tile,  having  an  ' 
opening  in  its  side.  The  common  tile  b  is  I 
not  inserted  entirely  into  the  main-drain  tile 
a,  but  only  placed  against  it,  with  a  small 
shoulder,  that  the  openings  of  both  tiles  may 
be  always  in  conjunction. 

(796.)    The  oatjet   forms   the  end  of  the     „,  jdhciioh  or  *  comuan  tiw 
main  drain,  and  its  proper  place  deserves  with  a  haik-d&um  ohi. 

serious  consideration.      There  should  be  a 

decided  fall  from  the  outlet,  whether  it  is  affected  by  natural  or  artiGcia] 
means.  If  it  be  very  small — and  I  have  already  stated  (751)  that  a  small 
fell  is  all  that  is  requisite — that  is,  1  foot  in  150  feet,  or  3  feet  in  the  mite, 
as  indicated  by  the  spirit  level — the  open  ditch  into  which  the  main  drain 
issues  should  be  scoured  deep  enaugh  for  the  purpose,  even  for  a  consid- 
erable distance ;  and  when  this  expedient  is  adopted,  it  will  be  requisite 
to  see  every  year  chat  the  outlet  is  kept  open,  and  the  ditch  scoured  as 
often  as  necessary  fur  the  purpose. 

(796.)  It  is  a  frequent  charge  of  neglect  against 
brmers,  that  they  allow  open  ditches  almost  to 
fill  up  before  they  are  agam  scoured  out ;  and  a 
not  uufrequent  excuse  for  the  neglect  is,  that 
scouring  of  ditches  to  any  extent  incurs  consider- 
able labor  and  expense.  No  doubt  tliey  do,  and 
no  wonder,  since  so  much  work  has  to  he  done, 
when  It  is  done.  Were  the  ditches  scoured  out 
when  they  actually  required  it — nay,  every  year, 
if  that  is  found  necessary  for  the  welfare  of  stock, 
fences,  ur  drains — so  little  expense  would  he  in- 
curred at  one  time  as  to  remove  every  complaint 
against  the  labor  as  a  burden  ;  hut  much  better, 
in  every  case  where  it  can  be  done,  to  incur  the 
expense  at  once  of  converting;  an  open  ditch  into 
a  covered  drain,  than  grudge  the  expense  of 
keeping  it  in  a  proper  state. 

(7970  Should  the  fall  from  iko  moutli  of  the 
main  drain  to  a  river  be  too  small,  and  there  be 
risk,  at  times,  of  the  overflowings  of  the  river 
sending  back-water  into  the  drain,  the  drain 
should  be  carried  down  as  far  by  the  side  of  the 
river  as  will  secure  a  suiBcient  lall  fur  the  outlet. 
Rather  be  at  the  expense  of  carrying  the  drain 

tmier  a  mill-course  or  rivulet,  than  permit  back-  ,„,  tnnn  litil  »«t  io* 
yrotec  to  enter  it.  oBicaTATioir. 

(798.)  A  apiril  level,  such  as  fig.  180,  I  have 
Jbuud  a  very  convenient  instrument  for  ascertaining  such  a  point,  and  gen- 
.erally  for  taking  levels  in  fields.     It  is  furnished  with  eye  sights  a  b,  and 
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when  in  use  is  placed  into  a  framing  of  brass,  which  operates  as  a  spring 
to  adjust  it  to  the  level  position  d^  by  the  action  of  the  large-headed  brass 
screw  c.  A  stud  is  affixed  to  the  ^ming,  and  pushed  firmly  into  a  gimlet 
hole  in  the  top  of  the  short  rod  e,  which  is  pushed  or  driven  into  the  ground 
at  the  spot  whence  the  level  is  desired  to  be  ascertained.  I  need  scarcely 
mention  that  the  hight  of  the  eye-sight  from  the  ground  is  deducted  from 
the  hight  of  observation,  and  which  quantity  is  easily  obtained  by  having 
the  rod  marked  off  in  inches  and  feet ;  but  I  may  mention  that  you  should 
use  this  instrument  in  all  cases  of  draining  on  level  ground,  even  where 
you  are  confident  that  you  know  the  fall  of  the  ground,  for  the  eye  is  a 
very  deceitful  monitor  for  informing  you  of  the  levelness  of  ground.  In 
one  case  of  ray  own,  I  was  pretty  sure  by  the  eye  that  the  outlet  to  a  di- 
vision of  drains  in  a  field  should  fall,  at  some  yai'ds  off,  into  an  open  ditch, 
which  constantly  contained  spring  water.  The  contractor  of  the  drains 
was  of  the  same  opinion.  On  testing  with  the  spirit  level,  however,  we 
found  that  the  bottom  of  the  outlet  would  have  been  8  inches  below  the 
bottom  of  the  ditch  instead  of  above  it.  As,  in  this  particular  case,  it  would 
have  occasioned  a  cutting  of  200  yards  to  get  a  proper  fall  for  the  outlet  in 
another  direction,  I  caused  a  narrow  well  to  be  sunk  on  the  spot,  8  feet 
deep,  to  the  sti*atum  of  gravel  below,  and,  on  being  filled  vnth  stones,  the 
eravel  absorbed  all  the  water  from  the  drains.  Such  a  spirit  level,  well 
finished,  costs  15s.  When  not  in  use,  the  framing  is  concealed,  and  the 
spirit-tube  protected  by  a  movable  cover ;  and  the  whole  instrument,  be- 
ing only  8  mches  in  length,  \\  inches  deep,  and  1  inch  broad,  and  Hght 
withal,  can  be  easily  carried  in  the  pocket,  while  its  rod  may  be  used  as  a 
staff. 

(799.)  It  may  happen  that,  through  the  undulatory  nature  of  the  ground, 
more  than  one  outlet  will  be  required  to  clear  a  field  of  water,  that  is, 
one  division  of  drains  may  be  let  more  easily  out  in  one  place,  and  another 
division  more  easily  in  another.  In  such  a  case,  it  should  be  well  consid- 
ered whether  both  outlets  should  be  joined  together  or  carried  away  sep- 
arately, the  latter  bein?  the  less  objectionable  mode. 

(800.)  The  cutting  of  the  main  drain  should  be  entirely  finxBhed  before 
the  tiles  are  laid  in  it ;  and  immediately  after  it  is  finished,  it  should  be 
measured  with  the  drain-gauge,  fig.  155,  to  ascertain  if  it  contains  the  spe- 
cified dimensions  and  fall. 

(801.)  While  the  earth  is  throwing  out  toward  the  narrowest  side  of 
the  head-ridge,  that  is,  next  the  fence,  the  carts  should  be  laying  down  the 
tiles  and  soles  along  the  open  side  next  the  field  ;  or  they  can  be  laid  down 
before  the  drain  is  begun  to  be  opened,  and  after  its  line  of  direction  has 
been  fixed.  To  be  certain  that  the  number  of  tiles  and  soles  are  laid 
down,  they  should  each  be  placed  end  to  end  respectively  along  the  whole 
line,  the  soles  nearest  the  drain  lying  against  the  tiles,  among  which,  of 
course,  broken  ones  are  not  counted,  though  a  sole  fractured  in  two  will 
lay  down  well  enough  in  a  good  bed  between  two  whole  ones.  The  tiles 
with  the  opening  in  the  side,  along  with  its  conjunctive  small  tile,  fig.  179, 
should  be  laid  down  at  the  distances  determined  on  for  the  small  drains  to 
enter  the  main  drain.  These  preliminary  arrangements  should  be  care- 
fully attended  to,  or  much  inconvenience  may  be  occasioned  in  carrying 
tiles  and  soles  to  and  fro  to  the  person  who  lays  them  in.  It  is  necessary 
beforehand  to  instruct  the  plowman  who  is  to  lay  them  down  out  of  the 
carl,  of  the  plan,  as  some  mistake  will  inevitably  ensue,  if  he  is  meraly 
told  to  lay  down  the  tiles  and  soles  by  the  drain ;  for  few  plowmen  reflect 
on  the  consequences  of  what  they  are  doing.  If,  by  inadvertence  to  these 
minutiae  of  practice,  more  or  fewer  tiles  or  soles  are  laid  down  than  Te< 
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I,  part  of  the  yoking  of  a  j^air  of  horses  lost  in  laying  them  doiMii 
iad  part  of  another  is  also  lost  m  leading  them  away  to  another  placa, 
while  the  unused  tiles  are  in  dano^er  of  Lcing  broken  by  frequent  liftiiigi 
•nd  all  this  waste  of  time  arising  Irom  want  of  forethought. 

(802.)  The  person  intrusted  with  the  laying  of  the  soles  and  tiles  into 
the  drains,  should  be  one  who  has  been  long  accustomed  to  that  kind  of 
work,  and  otherwise  a  good  workman,  possessing  judgment  and  common 
sense.  If  he  is  not  a  hired  servant,  he  should  be  paid  by  day's  wages, 
that  he  may  have  no  temptation  to  execute  the  work  ill ;  and  to  enable 
him  to  do  it  well  let  bim  take  even  more  time  than  you  imagine  is  neces- 
sary, especially  at  first,  provided  he  executes  what  he  does  to  the  satisfac- 
tion of  his  employer.  You  will  soon  be  able  to  ascertain  how  much  work 
of  this  kind  a  man  should  do  in  a  day,  according  to  the  circumstances  of 
the  csLse,  and  you  can  then  judge  whether  he  oas  been  putting  off  his 
time,  and  admonish  and  encourage  him  accordingly. 

(803.)  This  person  should  remain  constantly  at  the  bottom  of  the  drains; 
and,  to  enable  him  to  do  so,  he  should  have  an  assistant,  to  hand  him  the 
materials  from  the  ground.  The  best  assistant  he  can  have,  in  my  opinion, 
is  a  female  field-worker.  Such  a  one  not  only  receives  cheaper  wages, 
but  is  dexterous  in  handling  light  materials,  and  quite  able  to  lift  tilea. 
soles,  and  turf  easily. 

(804.)  Immediately  before  proceeding  to  Zay  the  sole-tiles,  the  man 

should  remove  any  wet,  sludgy  matter  from  the  bottom  of  the  drain  with 

'  a  scoop,  fig.  171,  and  dry  earth  and  small  stones  can  be  removed  with  a 

narrow  draw-hoe,  as  in  fig.  181,  with  a  2-feet  handle  b,  and  mouth  a  3 

Fi(.  lei.  Fig.  181. 

u  _  i 
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inches  in  width,  cost  Is.     The  sole  is  firmly  laid  and  imbedded  a  little  into 

the  earth.     Should  it  ride  upon  any  point,  such  as  a  small  stone  or  hai*d 

lump  of  earth,  that  should  be  removed  ;  and  a  vei*y  convenient  instrument 

for  the  purpose,  and  otherwise  making  the  bed  for  the  soles,  is  a  mason's 

narrow  trowel,  as  in  fig.  182,  7  inches  long  in  the  blade  a,  5  inches  in  the 

handle  c,  and  1^  inches  at  b,  and  if  of  cast-steel  wull  cost  2s.,  of  common  Is. 

3d.     If  a  single  sole  has  been  determined  to  be  laid  on  the  ground,  as  in 

fig.  178,  or  a  double  one  side  by  side,  as  in  fig.  160,  he  lays  them  accord 

ingly.     After  laying  3  soles  in  length,  he  «)xamines  to  see  if  they  are 

straight  in  the  face,  and  neither  rise  nor  fall  more  than  the  fall  of  the 

drain.     As  a  safe  guide  to  him,  in  cases  where  the  fall  is  not  decidedly 

cognizable  by  the  senses,  a  mason's  plumb-level,  such  as  fig.  183,  will  'be 

found  a  convenient  instrument.     A  mark  at  which  the  plummet-line  d^ 

will  subtend  an  angle  with  the  plumb-line  d  c,  equal  to  the  angle  of  the 

&11  of  the  drain,  should  be  made  on  the  top  of  the  opening  e,  which,  in 

this  case,  may  be  supposed  to  be  where  the  plumby*at  present  hangs ;  by 

which  arrangement  it  is  demonstrable  that  the  angle  e  df  is  alwavs  equal 

to  the  angle  b  a  c,  which  is  the  angle  of  inclination  of  the  fall.      The 

breadth  of  the  sole  or  soles,  as  the  case  may  be,  should  occupy  the  exact 

width  of  the  drain,  and  in  the  case  of  a  main  drain  the  soles  are  each  10 

inohes  broad. 

(805.)  After  3  soles  are  thus  placed,  2  dies  are  set  upon  them,  as  rep- 

SMonted  in  fig.  178,  that.  is.  die  tiles  a  and  b  are  so  placed  as  that  then 
poo)         **  ^  . 


^waga  A*)l  Boet  on  the  intermediate  spaces  betweeit  the  joinings  of  the 
■ule«  c  ,  and  this  is  done  for  the  obvious  reason  that,  should  any  commo- 
lien  disturb  one  of  the  soles,  neither  of  the  dies,  partially  Btanding  upon 


It,  should  be  disturbed.  In  ordinaiy  cases  of  water  in  a  main  drain,  a  tila 
of  4  inches  wide  and  5  inches  hi^  inside  is  a  gond  size ;  and  from  this 
size  tliey  vary  to  6J  inches  in  widtfi  and  6)  inches  in  bight.  Altbougfa  the 
size  iif  the  tile  varies,  that  of  the  main  drain  sole  is  always  the  same,  that 
is,  10  inches  wide  and  12  inches  long.  Taking  the  useful  tile  of  4  inches 
in  width  and  5  inches  in  bight,  lis  thickness  being  }  inch,  there  will  be  a 
space  Icfl  in  each  side  of  2^  inches, 

(806.)  The  eoocrixg,  of  whatever  substance,  should  he  laid  in  a  row  or 
in  heaps  alun^  the  line  uf  the  tiles.  Turf  is  the  best  covering,  and  it  is 
put  over  the  tiles  saddlewiae.  If  the  turf  were  cut  12  inches  broad  and 
13  inches  in  length,  it  would  just  lap  over  the  size  of  tite  mentioned  above, 
and  rest  its  end  upon  the  sole  on  both  sides  ;  and,  if  it  be  from  3  to  21 
inches  in  thickness,  the  small  space  left  on  each  side  between  the  turf  and 
tlie  walla  of  the  drain  would  be  filled  up.  It  is  as  easy  to  cut  the  turfs 
of  the  exact  wzes  retjuired  as  any  other,  by  rutting  off  the  swarded 
(ground  in  regular  breadths ;  and  it  would  be  aa  easy  to  cast  the  turfe  in 
rogular  oblongs,  as  in  the  iireguW  pieces  usually  raised  according  to  the 
whim  of  the  spadesman.  The  old  nauchler-tpade  of  Scotland  baa  long 
been  used  to  cast  turf,  but  it  is  a  rude  instrument  at  best,  and  not  nearly 
BO  good  as  the  common  spaile  for  a  neat  job.  When  cast,  the  turfs  should 
be  laid  one  above  another  in  neat  bundles  of  3  or  4  turfs,  which  can  be 
easily  taken  up,  and  placed  safely  into  the  cart,  and  not  thrown  singly  in, 
tp  the  risk  of  their  being  torn,  broken,  or  put  out  of  shape  on  being 
doubled  up.  They  should  be  as  carefully  taken  out  of  the  cart,  in  the 
same  bundles  they  wei'e  put  in,  and  if  not  used  immediately,  should  be 

tut  in  large  bundles  to  keep  them  supple  and  moist ;  hut  not  so  kept  a 
tag  time,  in  case  uf  their  heating  anu  fermenting.  If  used  in  summer, 
in  very  diy  weather,  some  water  should  be  thrown  upon  them  to  keep 
thorn  moist,  but  water  in  winter  might  injure  their  textui-e  by  frost.  IF, 
on  the  other  hand,  lliey  are  used  immediately,  they  should  be  laid  down 
along  ibe  outside  of  the  tiles,  nut  in  a  single  row  like  them,  because  taking 
tliem  from  the  cart  and  liiliog  them  up  again  )s  apt  to  tear  them,  but  in 
ths  imall  imndles,  which  are  placed  as  far  asunder  as  the  space  the  turfs 
w<mI(1  occupy  wore  they  laid  singly  alung  in  line.  Judging  from  the 
tttual  treatment  wluch  it  receives,  turf  seems  to  be  very  little  valued,  be- 
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ing* crumpled  up,  thrown  down,  and  kicked  about,  until  it  becomee  nmcli 
broken  and  bruised,  when  it  is  not  nearly  bo  fit  for  a  covering  for  tile  as 
when  raised  from  the  ground.  I  need  scarcely  add  that  nnooth  turf  is 
much  better  than  tufty  or  heathery  clods.  Good  turf  is  an  expensive  ar- 
ticle, and  not  to  be  obtained  everywhere.  A  man  will  cast  fix)m  4  to  6 
cart-loads,  of  1  ton  each,  per  day,  according  to  the  smoothness  and  soft- 
ness of  the  ground.  Its  usual  thickness  is  about  3  inches,  when  1  squavs 
yard  will  weigh  about  54  lbs.,  and  of  course  1  ton  will  co^er  about  40 
square  yards,  or  40  roods  of  6  yards  with  turfs  of  1  foot  by  1^  feet.  In  the 
country  carriage  is  the  heaviest  charge  against  turf;  in  towns  it  is  charged 
from  8s.  to  20s.  a  ton,  and  8s.  per  square  yard  is  charged  for  castin^r,  cart- 
ing, and  laying  turf  for  greens  and  borders. 

(807.)  On  being  handed  to  him,  the  man  lays  the  turf,  grass  side  down, 
over  the  tiles  in  a  firm  manner,  taking  care  to  cause  the  joinings  of  the 
turf  to  meet  as  near  the  middle  of  the  tiles  as  practicable,  and  not  over 
the  joinings.  Were  the  turf  cut  of  the  same  breadth  as  that  of  the  tiles 
used,  the  covering  of  a  drain  would  proceed  not  only  rapidly,  but  neatly 
and  satisfactorily.  He  takes  care  not  to  displace  the  tiles  in  the  least 
when  the  turf  is  being  put  over;  and  to  secure  the  tiles  in  their  respective 
places,  he  puts  eaith  fiimly  between  the  covering  and  the  sides  of  the 
drain  as  high  as  the  turf  over  the  tile.  This  earth  is  obtained  from  the 
soil  that  was  thrown  out ;  and  if  the  subsoil  is  a  strong  clay,  the  sudace 
soil  is  the  best,  but  a  porous  subsoil  answers  the  purpose.  When  all 
these  things  which  I  have  described  have  been  done,  the  drain  will  appear 
like  the  small  drain,  fig.  181,  where  the  sole  and  the  tile  set  upon  it,  the 
turf  wrapped  round  the  top  of  the  tile,  and  the  stufiing  of  earth  on  each 
side  of  the  tile  may  all  be  easily  observed. 

(808  ^  The  preparations  for  the  junction  with  the  small  drains  should 
be  made  luring  the  completion  of  the  main  dmin,  for  if  the  main  tiles  aiB 
taken  up  when  the  small  drains  are  forming,  in  order  to  accommodate  the 
small  tiles,  they  will  run  the  risk  of  being  displaced,  and  of  otherwise  dis- 
turbing the  current  of  water  when  it  is  to  iiin  in  it.  Whichever  plan  is 
adopted  for  letting  in  ^e  small  tiles,  and  be  it  ever  remembered  that  the 
tiles  with  the  open  side  are  the  best  for  the  purpose,  the  man  should  never 
forget  to  make  the  openings  at  the  stated  distances  the  small  drains  should 
enter,  and  for  this  purpose  he  should  be  provided  with  a  6-feet  rod, 
marked  off  in  feet  and  inches,  to  measure  the  distances  as  near  as  he  can, 
in  regard  to  the  fitting  of  the  tiles.  The  covering  of  turf  should,  of  course, 
not  be  put  over  the  openings  left  for  the  small  tiles,  but  the  openings 
should  not  be  left  wholly  unprotected  after  the  main  drain  is  finished,  in 
case  any  thing  should  thrust  earth  or  any  other  substance  into  the  tile- 
duct,  that  might  close  up  or  otherwise  injure  the  drain.  A  bundle  of 
straw,  or  rather  a  turf,  until  the  small  drains  arc  connected  vnth  them,  will 
be  sufficient  to  protect  the  openings  against  injury  of  this  kind. 

(809.)  The  mouth  of  the  main  drain  at  its  outlet,  whether  in  a  ditch  or 
river,  should  be  protected  with  masonry,  and  dry  masonry  will  do.  The 
last  sole,  which  should  be  of  stone,  should  project  as  far  beyond  the  mouth 
as  to  throw  the  water  either  directly  upon  the  bottom,  or  upon  masonry 
built  up  by  the  side  of  the  ditch.  The  masonry  should  be  founded  below 
the  bottom  of  the  ditch,  and  built  in  a  perpendicular  recess  in  its  side, 
with  the  outer  face  sloping  in  a  line  with  the  slope  of  the  ditch.  The 
sloping  face  can  be  made  either  straight,  which  will  allow  the  water  to 
slip  down  into  the  ditch,  or  like  steps  of  a  stair,  over  which  the  water  will 
descend  with  broken  force.  It  would  be  proper  to  have  an  iron  grating 
on  the  end  of  the  outlet,  to  prevent  vermin  creeping  up  the  drain :  not 

(702) 
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that  they  can  injure  tiles  while  alive,  but  in  creeping  too  far  up,  they  may 
die,  and  cause  K>r  a  time  a  stagnation  of  water  above  them  in  the  drain. 

(810.)  If  the  ground  fall  uniformly  toward  the  main  drain  over  the 
whole  field,  the  small  drains  should  be  proceeded  with  immediately  after 
the  main  drain  is  finished ;  but  should  any  hollow  ground  occur  in  the 
field  too  deep  for  its  waters  to  find  their  way  direct  to  the  main  drain,  then 
Gr  suS^main  drain  should  be  made  along  the  lowest  part  of  the  hollow,  to 
receive  all  the  drainage  of  the  ground  around  it,  in  order  to  transmit  it  to 
the  main  drain.  The  size  of  sub-main  drains  is  determined  by  the  extent 
of  drainage  they  have  to  effect,  and  should  they  have  as  much  to  do  as 
the  main,  they  should  have  the  same  capacity,  but  if  not,  they  should  have  less. 
(811.)  Sub-main  drains  are  made  iu  all  respects  in  the  same  manner  as 
main  drains  ;  but  there  may  be  this  peculiarity  in  regard  to  them,  that 
they  will  most  probably  have  to  receive  small  di*ains  on  both  sides,  on  ac- 
count of  the  position  they  may  occupy  in  the  area  of  a  field,  when  they 
will  require  just  double  the  number  of  tiles  with  openings  in  the  side  than 
the  main.  In  order  to  avoid  the  interference  o^'t^ediment  from  opposite 
smaL  drains,  these  should  not  enter  the  sub-main  directly  opposite  to  each 
other,  nor  should  their  ends  enter  at  right  angles,  but  at  an  acute  angle. 

(812.)  The  sub-main  drain  should  be  as  far  below  the  small  drains  as 
the  main  itself,  when  it  receives  the  small  drains  directly,  and  for  the  same 
reasons ;  and  the  main  should  be  as  far  below  the  sub-main  as  the  latter  is 
below  the  small  drains.  The  simple  way.  to  effect  both  these  purposes  is, 
to  make  the  main  drain  deeper  after  its  junction  with  the  sub-main. 

(813.)  There  is  nothing  now  to  prevent  you  proceeding  with  the  small 
drains.  In  a  field  having  a  unifoinn  surface,  tnere  is  no  difficulty  or  ir- 
regularity of  work  to  be  encountered  in  bringing  the  drains  directly  down 
the  inclined  ground  into  the  main  drain.  Where  sub-mains  are  employed 
iu  particular  hollows,  the  ground  comprehending  the  drainage  belonging 
to  each  hollow  should  be  distinctly  marked  off  from  the  rest,  that  no  con- 
fusion in  the  direction  of  the  other  small  drains  may  ensue  in  the  execu- 
tion of  the  work.  These  markings  should  be  made  in  the  water-shed  of 
the  ground,  firom  which  the  fall  tends  toward  each  sub-main,  if  more  than 
one  is  required,  and  it  may  also  tend  toward  the  main  drain.  The  mark- 
ings can  be  made  with  pins  driven  in  the  lines  determined  by  the  water- 
shed. 

(814.)  In  commencing  the  small  drains  from  a  fence  on  one  side  of  the 
field,  supposing  that  the  ridges  are  15  feet  >vide,  and  keeping  in  mind 
that,  if  the  soil  of  the  field  is  not  strong  clay,  the  drains  need  not  be 
formed  in  the  open  furrows,  it  is  requisite  to  measure  the  distance  of  the 
first  drain  from  the  fence,  whatever  that  fence  may  be,  at  16  feet.  This 
space  of  16  feet  gives  2  feet  for  the  fence-side,  14  feet  from  the  fence- 
side  to  the  drain,  and  one  foot  beyond  the  drain  for  the  open  fuiTow  of 
the  15-feet  ridge.  Keeping  the  distance  of  every  other  drain  from  each 
other  at  the  breadth  of  one  ridge  of  15  feet,  or  at  any  other  multiple  of 
that  breadth,  it  is  clear  that  every  drain  will  fall  within  one  foot  of  an  open 
furrow.  If  the  subsoil  draws  slowly,  the  drains  should  not  exceed  15  Jeet 
asunder,  and  the  depth,  I  should  say,  not  less  than  3  Jeet, 

(815.)  I  know  it  is  a  common  impression  among  farmers,  that  if  a  sub- 
soil cannot  draw  water,  there  is  no  use  of  making  drains  in  it,  and  this 
opinion  I  conceive  to  be  quite  correct  in  regard  to  pure  clay  subsoils, 
which  cannot  draw  water  at  all.  But  the  view  I  take  ot  the  matter  is  this, 
that  pure  clay  subsoils  are  very  limited  in  extent,  and  that  many  clays 
which  seem  quite  impervious  may  di*aw  water  notwithstanding.  Admit- 
ting that  the  subsoil  draws  water  at  all,  which  is  the  supposition  in  the 

(103) 
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present  case,  it  is  dear  that  the  larger  the  area  is  extended  for  dra^viagf 
It,  the  more  water  will  be  drawn  into  the  drain.  Now,  a  large  area  can 
only  be  secured  by  making  drains  deep  and  close  together ;  and  in  the 
case  supposed  above,  it  appears  to  me  that  3  feet  in  depth,  with  15  feet 
asunder,  will  not  give  a  greater  area  than  is  requisite  for  drawing  water 
out  of  such  ground.  When,  on  the  other  hand,  the  subsoil  is  fieep 
and  discharges  water  as  freely,  so  large  an  area  is  not  required  to  dry  the 
subsoil,  and  drains  of  less  depth  and  at  greater  distance  will  answer  the 
same  purpose  as  in  the  other  case,  such  as  30  inches  in  depth  and  30  feet 
asunder.  You  must  endeavor  to  make  the  depths  and  distances  of  the 
small  drains  suit  the  nature  of  the  subsoil,  for  it  is  impossible  for  me  to 
lay  down  here  any  absolute  rule  in  a  matter  which  admits  of  such  divetr- 
sity  of  character. 

(816.)  Small  drains,  as  well  as  mains  and  sub-mains,  should  be  com- 
pletely cast  out,  gauged,  and  examined  for  the  fall,  before  being  attempted 
to  be  filled  up ;  and  the  materials  for  doing  so  should  be  laid  down  beside 
them,  as  well  as  in  the  case  of  mains.  The  tiles  for  small  drains  are 
smaller  than  (or  mains  and  sub-mains,  being  3  inches  wide  and  4  inches 
high,  inside  measurement,  which  may  be  considered  a  large  tile  in  places 
where  those  of  2^  inches  wide  by  3^  inches  high  are  used  ;  but  so  small 
ones  are  not  made  everywhere.  There  is  this  consideration  in  regard  to 
the  size  of  tiles  which  should  be  kept  in  view,  that  a  substantial  tile  will 
have  the  chance  of  lasting  much,  longer  than  a  slight  one,  and  the  proba- 
bility is,  that  the  larger  ones  are  the  more  substantial,  which,  however, 
may  not  actually  be  the  case,  but  it  is  proper  to  examine  whether  they  are 
neavy  and  firm,  before  you  purchase  your  tiles.  Be  guided  in  your  choice 
of  them  more  on  account  of  substantiality  than  cheapness,  which,  as  I  have 
said  before,  is  quite  of  secondary  consideration  when  brought  into  com- 

Sarison  with  durability.  Soles  will  also  be  required  for  small  drains,  for 
on't  give  credence  to  the  absurd  assumption  that  clay  will  retain  its  hard- 
ness at  the  bottom  of  a  drain,  because  it  happened  to  be  hard  when  first 
laid  open  to  the  day.  Soles  for  small  drains  are  of  different  breadths,  be- 
ing 5  inches  at  one  place  and  7  inches  at  another ;  the  former,  5  inches,  I 
should  conceive,,  too  narrow  for  most  purposes ;  for  take  even  the  narrow- 
est tiles  that  are  made,  2|  inches  inside— these  are  moulded  at  f  inch 
thick,  and  allowing  them  to  shrink  -}-  in  the  kiln,  their  thickness  will  be 
14^  inches  ;  the  outside  breadth  of  the  tile  being  thus  4  inches,  leaves  only 
1 J  inches  to  divide  between  the  two  sides  of  the  tile  on 
a  5-inch  sole,  or  just  J  an  inch  on  each  side,  a  small  ^-  ^^ 

enough  space,  certainly.  But  as  most  soles  for  small 
drains  are  made  of  the  same  breadth,  take  a  3-inch 
tile,  and  it  will  be  found  by  the  same  mode  of  calcula- 
tion that  only  }  inch  on  each  side  of  a  5-inch  sole  will 
be  lef^,  which  is  a  much  too  narrow  space  to  afford  per- 
fect steadiness  to  the  tile.  I  would  prefer  the  7-inch 
soles  as  made  in  Ayrshire,  and,  of  course,  the  breadth 
of  the  bottom  of  the  drain  should  also  be  7  inches.  In 
other  respects,  the  filling  of  the  small  drains  is  con- 
ducted in  the  same  manner  as  the  mains  and  sub-mains,  ^*^I^§I!\aS^^' 
and  they  are  finished  as  represented  by  ^g.  184.  ^^^  small  TiLX-Daiui 

(817.)  While  casting  out  the  bottom  of  the  end  of 
each  small  drain,  care  should  be  taken  in  communicating  it  with  the  main 
or  sub-main  with  which  it  is  to  be  connected,  that  no  displacement  of  tiles 
takes  place  in  either ;   and  when  the  bottom  is  cleared  out,  the  turf  or 
small  bundle  of  straw  left  in  the  openings  of  the  sides  of  the  tUeS  is 
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moved,  and  the  opening  examined,  and  any  extraneous  matter  thst  mvf 
have  got  into  the  tiles  removed.  The  places  for  the  entrance  of  the  small 
drain  tiles  having  been  prepared  while  constructine  the  main  and  sob- 
mains,  there  will  be  no  dimculty  of  effecting  the  junction  between  the 
respective  sorts  of  drains.  Thus  one  small  drain  after  another  is  hnished, 
until  the  field,  having  been  begun  at  one  side,  is  furnished  with  drains  by 
the  time  the  other  is  reached.  The  small  drain  connecting  the  tops  of 
all  the  small  drains  along  the  upper  end  of  the  field,  should  not  be  neg- 
lected.    (767.) 

(818.)  The  next  procedure  is  the  JUling  up  of  the  drains  with  the  earth 
that  was  throion  out  of  them^  which  is  returned  either  with  the  spade  or 
the  plow,  or  both.  When  drains,  are  furnished  with  stones,  the  plow  may 
be  used  from  the  first,  giving  it  as  much  land  for  the  first  bout  or  two  as 
it  can  work  with.  If  the  eaith  has  been  thrown  out  on  both  sides,  a  strong 
furrow  on  each  side  of  the  top  of  the  drain  will  fill  in  a  considerable 
quantity  of  the  earth ;  but,  as  the  earth  is  generally  thrown  out  on  one 
side  of  the  drain,  and  the  plow  can  only  advance  the  earth  toward  the 
drain  while  going  in  one  direction,  that  is,  going  every  other  landing 
empty^  or  without  a  furrow,  a  more  expeditious  mode  of  leveling  the 
ground,  which,  in  the  considerable  labor  of  returning  the  eaith  into  all  the 
small  drains  of  a  field,  is  a  matter  of  some  importance,  is  to  cleave  down 
the  mound  of  earth  thrown  out,  and  then  take  in  a  breadth  of  land  on 
both  sides  of  the  drain,  and  gather  it  up  twice  or  thrice  toward  the  middle 
of  the  drain,  which  will  constitute  a  prepared  feering,  after  which  the  har- 
rows will  make  the  ground  sufficiently  level.  This  species  of  work,  how- 
ever, is  only  required  when  much  earth  has  been  thrown  out,  and  thrown 
a  distance  from  the  drain,  in  deep  draining ;  but  in  thorough-draining, 
what  is  accomplished  by  the  plow  is  done  with  much  less  trouble.  When 
the  plow  alone  is  used  for  this  purpose,  the  first  two  furrows  are  taken 
round  the  mouth  of  the  drain,  and  fall  into  it  with  considerable  force  ;  and, 
where  tiles  alone  are  used,  such  a  fall  of  eaith  may  be  apt  to  break  or  dis- 
place them ;  and  even  the  steadiest  hoi'ses,  which  should  only  be  em- 
ployed at  this  work,  run  the  risk  of  slipping  in  a  hind  foot  into  the  drain, 
which,  in  attempting  to  recover,  may  be  ovei-strained ;  and  such  an  acci- 
dent, trifling  as  it  may  seem,  may  be  attended  with  serious  injury  to  the 
animal.  The  safest  mode,  therefore,  both  for  horses  and  tiles,  is,  in  all 
cases,  to  put  the  first  portion  of  earth  into  the  ditiin  with  the  spade,  and 
this  provision  can  be  made  in  the  agreement  with  the  contractor ;  and 
there  is  this  advantage  attending  the  use  of  the  spade  that  a  better  choice 
can  be  made,  if  dcsiired,  of  the  earth  to  be  returned,  the  surface  earth  may 
first  be  put  in  before  the  poorer  subsoil.     (770.) 

(819.)  In  regard  to  the  quality  of  the  earth  which  is  employed  to  fill  up 
the  drains,  some  considerations  are  requisite.  All  deep  drains,  whether 
furnished  with  stones  or  tiles,  should  receive  their  supply  of  water  from 
below,  and  not  immediately  from  above  through  the  soil ;  and  all  drains 
that  receive  their  supply  of  water  in  this  manner  should  be  denominated 
deep  drains,  in  reference  to  the  nature  of  their  functions,  whatever  may 
be  tneir  respective  depths. 

(820.)  Were  drains  entirely  filled  with  loose  mould,  or  other  loose  ma- 
terials, it  is  evident  that  the  rain,  percolating  directly  through  them,  will 
arrive  in  the  drain  loaded  with  as  many  of  the  impurities  that  the  soil  may 
contain  as  it  could  carry  along  vdth  it  in  its  downward  course  ;  but  a  pri- 
mary object  with  drainers  is  to  prevent  impurities  getting  into  the  duett 
of  drains,  because  in  time  they  might  either  collect  in  quantities  in  the 

ducts,  or  fill  up  the  interstices  between  the  stones ;    and  the  smaller  the 
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Btonee  were  broken,  their  upper  stratum  at  least  would  the  more  easily  be 
rendered  inoperative  as  a  drain.     To  prevent  one  and  all  of  these  mis 
chances,  the  practicable  way  is  to  return  the  clayey  subsoil  into  the  drain, 
where  it  will  again  soon  consolidate,  and  resist  the  direct  gravity  of  rain. 

(821.)  Keeping  these  distinctions  in  view,  and  applying  them  first  to 
the  case  of  strong  clay  soil,  such  as  in  the  Carse  ot  6owi-ie,  which  does 
.  not  draw  water  at  all,  were  they  filled  up  above  the  tiles  with  pure  clay, 
the  ultimate  effect  would  be  that  the  auct  would  remain  open,  but  no 
water  would  ever  enter  it.  To  make  them  draw  at  all,  there  must  loose 
materials  be  put  above  the  tiles  within  2  or  3  inches  of  the  plane  upon 
which  the  sole  of  the  plow  moves ;  and  to  obtain  the  greatest  depth  of 
loose  materials  for  such  drains,  they  sliould  be  made  in  Uie  open  furrows. 
As  they  cannot  draw  but  through  the  loose  materials,  and  are,  in  fact, 
covered  ditches,  they  must  receive  their  supply  of  water  like  any  other 
ditch,  firom  above ;  but  here  the  analogy  ceases,  for  instead  of  receiving 
their  water  direct  from  the  top  like  a  ditch,  they  should  receive  it  by  per- 
colation through  the  plowed  soil,  and  when  the  water  has  descended 
through  the  soil,  deprived  of  most  of  its  impurilies,  it  meets  the  retentive 
subsoil  across  the  whole  area  of  the  ridge,  upon  which  it  moves  under  the 
arable  soil  until  it  meets  with  the  loose  materials  in  the  di-ains,  by  which 
it  is  taken  down  into  the  ducts  to  be  conveyed  away.  The  loose  materials 
may  be  gravel,  sand,  peaty  earth,  scoriae  from  furnaces,  refuse  tanners' 
bark,  and  such  like. 

(822.)  In  a  subsoil  that  draws  only  a  little  water,  were  the  clayey  sub- 
soil returned  immediately  above  the  tiles,  it  would  have  the  effect  of  coun- 
teracting the  purpose  for  which  the  drains  were  made,  because  it  would 
curtail  the  drawing  suiiace  to  only  the  hight  of  the  tiles  themselves.  The 
method,  therefore,  to  fill  such  drains  is  to  put  loose  materials  immediately 
above  the  tiles,  to  a  hight  not  so  far  as  in  the  case  of  pure  clay  drains,  but 
to  within  ^  a  foot  of  the  plane  of  the  plow's  sole-shoe.  Were  the  drains 
in  such  a  subsoil,  however,  filled  with  stones,  the  case  would  be  different, 
for  these  would  secure  a  sufficient  drawing  surface,  and  the  clayey  sub- 
soil may  be  returned  immediately  on  their  top  with  pei-fect  propriety. 

(823.)  In  the  case  of  a  free  drawing  subsoil  to  the  bottom  of  the  drain, 
the  most  retentive  portion  of  the  earth  may  be  returned  immediate! v  above 
even  tUes,  for  such  a  subsoil  would  still  draw  the  moisture  toward  them ; 
and  were  stones  used,  there  would  be  left  ample  room  for  drawing  with 
the  most  retentive  pait  of  the  earth  returned  al>ove  them.  But  should  the 
part  of  the  drain  occupied  by  the  tiles  or  stones  be  of  strong,  impervious 
clay,  although  the  soil  above  it  be  of  the  best  drawing  materials,  as  much 
of  the  loose  subsoil  should  be  placed  above  the  tiles  or  stones  as  would 
give  an  easy  access  to  the  water,  and  all  the  space  above  that  may  consist 
of  the  strongest  part  of  the  clay. 

(824.)  The  general  rule,  then,  for  filling  the  drains  with  the  earth  that 
has  been  thrown  out  of  them  is,  that,  with  the  exception  of  strong  clay 
Boils-^the  drains  in  which  should  be  filled  vrith  porous  materials,  that  the 
water  on  the  surface  may  descend  through  them  into  the  duct  below,  and 
be  thence  canied  away — ^that,  vrith  this  exception,  every  kind  of  drain 
diould  be  filled  near  its  top  with  the  strongest  soil  afforded  by  the  drain, 
in  order  to  prevent  the  descent  of  the  water  into  the  drain  hy  the  top,  but 
rather  that  the  water  shall  seek  its  way  through  the  plowed  ground,  and 
thence  by  the  porous  materials  above  the  duct,  and  under  the  clay  put  in 
above  them  into  the  duct  at  the  bottom.  Through  such  a  channel  of  fil« 
tration  the  water  will  have  every  chance  of  entering  the  duct  in  a  com* 
paratively  pure  state. 
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(825.)  But  the  best  mode,  in  my  opinion,  of  draining  Imd  of  say  that 
hac  yet  been  described,  has  to  be  brougfat  before  your  notice,  and  that  » 
by  Uie  HaioM  of  ttonet  amd  tile*  in  the  same  drain.     This  method  is  repr^ 
sented  in  fig.  185,  where  a  tile  a  rests  on  a  sole ; 
BmaU  stones  are  packed  around  the  tile  by  the  hand  ^  ^^ 

until  they  cover  it  as  at  i;  the  remaining  small 
etones  c  are  put  in  by  any  <^the  methods  described 
above,  but  especially  by  the  drain-ecieen ;  a  cover- 
ing is  either  put  above  them  or  smell  Btones  beaten 
dawn,  as  in  the  case  of  the  stone  drain,  with  the 
beater,  and  tbe  eaith  returned  upon  them  in  either 
of  the  modes  just  described.  The  width  of  the  bot- 
tom is  7  inches,  the  width  of  a  good  sole,  width  of 
the  top  12  inches,  depth  3^  feet,  composed  of  18 
inches  of  earth,  and  13  inches  to  the  top  of  the 
covering  of  the  stenes.  This  drain  is  constructed 
v«ry  similarly  to  the  tile  drains  that  have  been 
described,  by  first  laying  the  sole  at  the  bottom  and  '"'*  '"■'  *""  "'"•■ 
the  tile  upon  it ;    but  matead  of  covering  the  tile 

immediately  with  turf,  small  Btones  are  packed  by  the  hand  on  both  «dea 
until  they  cover  its  top.  As  these  stones  should  be  packed  in  aa  the  lay- 
ing of  the  tiles  proceeds,  they  should  be  laid  down  in  heaps,  immediately 
after  the  tiles  have  been  laid  down,  as  near  the  drain  as  possible,  so  aa 
they  may  be  filled  in  baskets  by  the  assistant,  and  handed  down  in  tham 
to  the  man  in  the  drain.  Two  baskets  aro  required  for  this  purpose,  ona 
to  be  filled  by  the  assistant  when  tbe  other  is  emptying  by  tiie  drainer.  Id 
filling  up  with  stones  afterward  to  their  proper  night  gs  to  c,  I  would  ba 
afraid  of  using  the  drain-screen  at  first,  in  case  the  full  of  the  first  slone* 
upon  those  which  were  laid  in  by  the  hand,  as  at  &,  should  by  any  chanca 
fracture  the  tilct  below  them.  I  would  raiher  fill  up  a  few  yards  of  tha 
drain  as  high  as  required  by  the  hand,  and  then  use  the  drain-screen  to  lat 
&1I  the  stiinee  upon  the  end  of  those  pre viDusly  filled  in,  from  which  they 
coald  be  shoveled  (fig.  38}  or  raked  (fig.  174)  down  gently  upon  the  stonea 
over  the  tiles ;  or  the  stones  could  lie  filled  in  by  ibo  hand  at  first  so  high^ 
%vhile  laying  those  at  &,  as  to  remove  all  danger  from  those  falling  in  smaR 
quantities  from  the  screen.  The  filling  in  from  the  di-ain-screen  and  cart* 
should  not  be  proceeded  with  until  as  much  of  the  drain  has  been  laid 
nrith  tiles  and  packed  in  with  stones  by  the  hanil,  as  to  employ  at  leatt  t 
single  horse  caits  for  one  yoking,  and  should  the  weather  seem  favorable, 
not  until  that  number  of  horses  can  be  employed  a  whole  day,  because 
otherwise  the  time  of  the  hoTses  would  be  wasted.  If  the  draining  is  of 
sncb  an  extent  as  to  keep  a  piur  of  horses  thus  constantly  employed,  aa 
much  the  better.  In  such  a  case,  other  hands  than  those  employed  in  cut- 
ting the  drain  and  laying  the  tiles  should  be  employed  in  filling  in  th«  up- 
per layer  of  stones  with  the  screeni  and  beating  down  the  small  riddling 
as  a  covering  upon  them.  On  the  earth  being  returned  into  the  drain-  thi' 
t^eintion  is  completad. 

(839.)  This  construction  of  drain  is  declared  by  every  writer  oo  aarf 
praetitaoDer  of  draining,  to  be  the  ne  pl»»  ttltra  of  the  art,  though  I  beUavfli 
very  fbw  farmers  have  adopted  it,  not  because  there  can  Ae  slightest  ob- 
jaotion  be  ui^d  against  it,  but  because,  in  cases  where  stones  have  t«ba 
quarried  and  broken,  it  is  aa  expensive  mode,  and  in  other  caae»stonMi 
cannot  be  obtained  at  all.  The  last  reason  is  a  very  good  one,  but  tbst-af 
the  expense  most  fall'  to  the  ground  where  there  m.  abundance  nf  ilnnaiL 
aa  tha  advantage  daiivad'  &vmi  ihair  use  ahmg-  with,  thn  tila  wall  ba  ■nor*' 

pOT) 


372 


THE  BOOK  OF  THE  FARM ^WINTER. 


than  counterbalanced  by  the  additional  cost.  The  durability  and  efficien- 
cy of  such  a  drain  is  undoubted.  It  is  a  perfect  piece  of  work,  inasmuch 
B»  the  duct  formed  of  the  tile  and  sole  presents  the  smoothest  passage  ima- 
ginable for  caiTying  off  water,  and  it  is  proof  against  the  efforts  of  vermin, 
while  the  stones  not  only  secure  the  duct  in  its  place,  but  impart  dura- 
bility to  the  whole  structure,  which  at  the  same  time  presents  an  exten* 
aive  area  to  the  subsoil.  "What  other  property  that  a  good  di'ain  should 
have  does  this  one  not  possess  1 

(827.)  It  may  be  satisfactory  to  you  to  have  a  general  idea  of  thorough 
draining  a  field  by  a  sketch  of  a  ground  plan,  which  is  represented  in  ^g, 
186,  where  a  ^  is  the  main  drain  formed  m  the  lowest  head-ridge ;  and  if 
the  field  were  of  a  uniform  surface,  the  di*ains  would  run  parallel  to  one 
another  from  the  top  to  the  bottom  into  the  main  drain,  as  those  do  from 
atoCf  connected  as  they  should  be  at  the  top  with  the  di*ain  d  t  nmning 
along  the  upper  head-ridge.  But  as  there  may  be  inequalities  in  the 
ground,  a  very  irregular  surface  cannot  be  drained  in  this  manner,  and 
must  therefore  be  provided  with  sub-main  di*ains,  ^&fg  and  A  t,  which  are 
each  connected  with  a  system  of  drains  belonging  to  itself,  and  which  may 
differ  in  character  from  each  other,  br  f  g  with  a  large  double  set  k  I  in 

Fig.  188. 
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cmmection  with  it,  and  h  i  with  only  a  small  single  set  m  ;  the  sub-main 
f  gi^  supposed  to  nin  up  the  lowest  part  of  a  pretty  deep  hollow  in  the 
ground,  and  the  drains  k  and  I  on  either  side  of  it  are  made  to  run  down 
the  faces  of  the  acclivities  as  nearly  at  right  angles  to  the  sub-main  as  the 
nature  of  the  inclination  of  the  ground  will  allow,  so  as  always  to  preserve 
the  natural  tendency  of  water  to  find  its  way  down  the  hollow.  There  is 
also  a  supposed  fall  of  the  ground  from  the  bight  above  I  toward  A,  which 
causes  the  drain  at  m  to  run  down  and  fall  into  what  would  be  a  common 
diuin  h  i,  were  it  not,  from  this  circumstance,  obliged  to  be  converted  into 
a  Bub-main.  The  sub-main  /  g  may  be  made  as  large  as  the  main  dram 
a  hf  BA  both  have  much  to  do  ;  but  the  sub-main  h  i  may  be  made  com- 
paratively smaller,  and  not  larger,  from  the  top  of  the  field,  than  a  com- 
mon drain,  until  it  reaches  the  point  7«,  where  the  collateral  drains  begin 
to  join  it.     The  main  drain  should  be  made  larger  below  ^  to  «  than  above 
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ky  and  still  larger  from  i  to  b,  which  is  its  outlet.  It  will  be  observed 
that  all  the  common  drains  a  and  c,  and  at  I  and  m,  have  their  ends  curved, 
those  at  k  not  requiring  that  assistance,  as  they  enter  more  obliquelv  into 
the  main,  from  the  position  of  the  slope  of  the  ground.  The  dotted  lines 
represent  the  upper  and  lower  head-ridges,  and  the  open  furrows  of  the 
ridges  of  the  field  ;  and  it  will  be  observed  that  the  drains  are  not  made 
to  run  in  the  open  furrows — that  is,  the  black  lines  in  conjunction  with  the 
dotted,  but  alon^  the  furrow-brows  of  the  ridges.  This  is  done  with  the 
view  of  not  confounding  the  open  furrows  and  drains  in  the  figure  ;  but  it 
is  a  plan  which  may  be  followed  with  propriety  in  subsoils  otherwise  than 
of  strong  clay  ;  that  is,  of  a  light  loam  restmgon  a  rather  retentive  subsoil ; 
the  water  falling  upon  which  should  not  be  drained  away  by  the  small 
drains  receiving  it  through  their  tops,  but  rather  by  the  absoi-ption  of  the 
water  toward  them  from  below  the  plowed  soil,  as  far  as  the  subsoil  is 
porous.  A  hollow,  such  as  that  occupied  by  the  sub-main  drain  /'g,  also 
indicates  that  the  soil  is  a  loam,  and  not  strong  clay.  Although  the  ridges 
are  supposed  to  be  15  feet  wide,  and  they  have  been  set  off  here  at  quar- 
ters of  an  inch,  they  bear  no  true  relation  to  the  size  of  the  field ;  so  that 
this  diagram  should  not  be  considered  as  showing  the  relative  proportions 
of  the  distances  betwixt  the  drains  and  the  size  of  the  field. 

(828.)  The  period  of  the  rotation  of  cropping  at  which  draining  should 
be  executed,  requires  consideration ;  but  I  believe  it  is  now  generally  al- 
lowed to  be  best  performed  when  the  ground  is  in  grass,  and  before  the 
grass  is  plowed  up.  There  are  several  advantages  attending  this  period 
of  cropping  over  every  other.  1.  Turf  can  be  obtained  at  hand  for  cov- 
ering the  tiles ;  and  although  one  year's  grass  may  not  afford  very  good 
turf  for  the  purpose,  yet  if  the  tur&  are  carefully  raised  by  the  spade,  and 
as  carefnlly  laid  aside  until  used — ^not  heaped  upon  one  another  to  run  the 
risk  of  rotting,  but  set  down  in  a  row  with  the  grass-side  up — and  as  care- 
fully handled  when  about  to  be  used,  it  will  answer  very  well.  In  2  or  3 
years  old  grass,  the  turf  is  better ;  and  in  old  pasture  or  meadow  ground 
it  is  as  good  as  can  be  procured  elsewhere.  At  whatever  age  the  turf  is 
used,  it  should  not  be  too  rough  or  too  thick,  as  it  will  not  clap  so  closely 
over  the  tile  in  either  state  as  it  should.  Sheep  are  the  best  stock  for  eat- 
ing down  the  forage,  and  preparing  the  turf  for  this  purpose.  2.  Another 
advantage  which  grass-land  possesses  is  the  firm  surface  which  it  presents 
to  cartage  of  materials,  whether  stones  or  tiles.  If  the  stones  are  put  in 
with  the  screen,  the  cart  and  barrow  will  pass  lightly  along  the  side  of  the 
drain  ;  and  if  tiles  are  used,  the  grass  forms  clean  ground  for  them  to  be 
laid  down  upon.  3.  In  grass,  the  filling  in  of  the  earth  with  the  spade 
makes  very  neat  work. 

(829.)  When  it  is  determined  to  drairp  the  land  while  in  grass,  the  sea- 
son of  the  year  in  which  the  drains  should  be  opened  is  thereby  in  a  great 
degree  determined.  It  would  scarcely  be  prudent  to  sacrifice  the  pastur- 
age in  summer,  and  no  stock  should  be  allowed  to  roam  about  a  field  that 
is  in  the  act  of  being  drained,  not  only  on  account  of  the  possibility  of 
their  injuring  themselves  by  slipping  into  the  drains,  but  of  injuring  the 
drains  by  breaking  down  their  edges,  fracturing  ihe  tiles,  or  displacing  the 
■tones.  It  is  therefore  expedient  to  take  the  use  of  the  summer's  grass ; 
but  that  the  operation  may  commence  soon  in  autumn,  the  grass  should 
be  by  that  time  eaten  down  bare  by  an  extra  quantity  of  stock.  These 
preliminary  arrangements,  then,  being  made,  and  the  materials  laid  down 
as  long  as  Uie  weather  is  dry  and  the  ground  hard,  the  draining  operations 
may  be  carried  on  through  the  winter,  and  as  far  into  spring  as  to  give 
time  for  the  land  to  be  plowed  for  the  reception  of  the  seed.    Whether 
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there  aje  one  or  more  sets  of  men  engaged  in  catting  the  draina,  tb^ 
should  aU  work  in  the  same  field  at  the  same  time,  as  it  invariaUy  entaiti 
loss  of  time  to  drive  materials  with  horses  over  different  fields.  'With 
concentrated  work,  one  field  is  drained  after  another,  and  this  remlazitjj^ 
of  the  order  permits  the  eating  down  of  the  grass  in  succession,  a*^ 
regularly  as  the  draining  proceeds,  so  that  none  of  the  aftermath  vk 
sacrificed. 

(830.)  The  next  important  point  for  consideration  is,  whether  the  great 
outlay  upon  land  occasioned  hy  draining  can  be  compensated  for  by  in- 
crease of  produce  1  for  if  no  increase  of  produce,  adequate  to  repay  the^ 
large  outlay,  can  be  guarantied,  draining  will  not  be  persevered  in.  No 
one,  beforehand,  can  give  such  a  g^uaranty  ;  but  the  experience  of  enter- 
prising di'ainers,  who  have  vested  their  capital  in  the  expeiiment,  has^ 
provea  that  draining — that  is,  effectual  or  thorough-draining,  by  whatever 
means  that  object  is  attained — ^not  only  compensates  for  the  outlay  in- 
curred, but  also  improves  the  quality  of  the  land  and  eveiything  that 
grows  upon  it.  Examples  of  amelioration,  as  well  as  of  profit,  effected 
by  draining,  inspiring  confidence  and  stimulating  imitation,  I  shall  ad- 
duce. 

(831.)  The  existence  of  moisture  in  the  soil  being  most  easily  detected 
by  its  injurious  effects  on  the  crops  usually  grown  upon  it,  the  benefits  of 
draining  are  also  first  indicated  by  the  crops.  On  drained  land,  the  straw 
of  white  crops  shoots  up  steadily  firom  a  vigorous  bi-aird,  strong,  long,  and 
at  the  same  time  so  stiff  as  not  to  be  easily  lodged  with  wind  or  rain.  The 
grain  is  plump,  large,  bright  colored,  and  thin  skinned.  The  crop  ripens 
uniformly;  is  bulky  and  prolific,  more  quickly  won  for  stacking  in  harvest; 
more  easily  threshed,  winnowed,  and  cleaned,  and  produces  fewer  small 
and  light  grains.  The  straw  also  makes  better  fodder  for  live-stock.  Clo- 
ver, in  such  land,  becomes  rank,  lone,  and  juicy,  and  the  fiowers  are  large 
and  of  bright  color.  The  hay  fi-om  it  wons  easily  and  weighs  heavy  to  its 
bulk.  Pasture-grass  shoots  out  in  every  direction,  covering  the  ground 
with  a  thick  sward,  and  produces  fat  and  milk  of  the  finest  quality.  Toi 
nips  become  large,  plump,  as  if  fully  grown,  juicy,  and  with  a  smooth  and 
oily  skin.  Potatoes  push  out  long  and  strong  stems,  with  enlarged  tubers^ 
having  skins  easily  peeled  off,  and  a  mealy  substance  when  boiled.  Live- 
stock of  every  kind  thrive,  become  good  tempered,  are  easily  fattened, 
and  of  fine  quality.  Land  is  less  occupied  with  weeds,  the  increased 
luxuriance  of  all  the  crops  checking  their  growth.  Summer  fallow  is 
more  easily  cleaned,  and  much  less  work  is  required  to  put  the  land  in 
proper  trim  for  the  manure  and  seed ;  and  all  soits  of  manures  incorpo- 
rate more  quickly  and  thoroughly  with  the  soil. 

(832.)  Thorough-drained  land  ^s  easily  worked  with  all  the  common 
implements.  Being  all  alike  di'y,  its  texture  becomes  uniform,  and,  in 
consequence,  the  plow  passes  through  it  with  uniform  freedom ;  and  even 
where  pretty  large  sized  stones  are  found,  the  plow  can  easily  dislodge 
them ;  and  moving  in  fre(er  soil,  it  is  able  to  raise  a  deeper  furrow-slice ; 
and  the  furrow-slice,  on  its  part,  though  heavy,  crumbles  down  and  yielda 
to  the  pressure  and  fnction  of  the  plow,  forming  a  friable,  mellow,  rich- 
looking  mould.  The  harrows,  instead  of  being  held  back  at  times,  and, 
Bt^Euting  forward,  and  oscillating  sideways,  swim  smoothly  along,  caking, 
the  soil  into  a  uniform  surface  and  entirely  obliterating  foot-marks.  The' 
roller  compresses  and  renders  the  surface  of  the  soil  smooth,  hut  leav.ea, 
what  is  below  in  a  mellow  state  for  the  root^  of  plants  t6  expand  ip.  Alt 
the  implements  are  much  easier  drawn  apd  held^;  and  hence,  all  the  opera: 
tion^  can  be  execute^  wit^  1^S8  l^boiv  8^4  ^^  course.  u^OTe..  eponoimcaILL 
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Sad  satisfactorily  on  drained  than  undrained  land.*     AH  these  effects  6t 
raining  I  have  obsei-ved  from  my  own  experience. 

(833.)  "  It  is  gi-atifying,"  says  Mr.  James  Black,  in  reference  to  the  ef 
fects  of  the  Elkiugton  mode  ot  draining  on  the  estate  of  Spottiswoode  in 
Berwickshire,  "  to  be  enabled  to  state  that  the  general  result  of  the  opera- 
tions has  been  such  as  to  bear  out  the  calculations  of  the  engineer,  and  to 
justify  the  most  sanguine  hop^sthat  could  have  been  formed  of  a  valuable 
improvement.  Bursts  and  springs,  which  formeily  disfigured  entire  fields, 
and  which  rendered  tillage  precarious  and  unprofitable,  are  now  not  to  be 
seen ;  and  swamps,  which  were  not  only  useless  in  themselves,  but  which 
injured  all  the  land  around  them,  have  been  totally  removed.  The  conse- 
quence is,  that  tillage  can  now  in  those  paits  be  Carried  on  without  inter- 
ruption, and  with  nothing  beyond  the  ordinary  expenditure  of  labor  and 
xkianure ;  and  a  sward  of  the  best  gi'asses,  raised  and  continued  on  spots 
Virhich  formerly  only  produced  the  coarsest  and  least  valued  herbage. 

(834.)  But  drainmg  has  been  found  beneficial  not  only  to  the  soil  itself, 
to  the  processes  of  laboring  it,  to  the  climate  in  reference  to  crops,  and  to 
the  growth  of  ti-ees,  but  also  to  the  health  of  the  laboring  population.  Dr. 
Charles  "Wilson,  Kelso,  when  comparing  the  health  of  the  laboring  popu- 
lation of  the  district  of  Kelso  in  two  decennial  periods,  from  1777  to  1787 
and  from  1829  to  1839,  came  to  this  conclusion  in  regaixl  to  the  effect  of 
draining,  that  "  our  attention  is  here  justly  attracted  by  the  extraordinary 
preponderance  of  cases  of  ague  in  the  first  deccnnium,  where  they  pre- 
sent an  average  of  ^  of  all  cases  of  disease  coming  under  ti*eatment ;  and 
a  closer  examination  of  the  separate  years  shows  this  proportion  rising 
more  than  once  to  even  as  high  as  ^ ;  while,  in  the  second  decennium,  tho 
aveiage  proportion  is  only  -j-g^  of  the  general  mass  of  disease.  Ague, 
then,  as  is  well  known  to  the  older  inhabitants  of  the  district,  was  at  one 
time  regularly  endemic  among  us ;  affecting  every  year  a  varying)  but 
always  a  considerable  portion  of  population,  and  occasionally,  in  seasons 
qt  unusual  coldness  and  moisture,  spreading  itself  extensively  as  an  en- 
demic, and  showing  its  ordinary  tendency,  under  such  circumstances,  of 
passing  into  a  continued  and  more  dangerous  type.  Ague  was  not  usu- 
ally in  itself  a  disease  of  great  fatality,  the  deaths  recorded  at  the  Dis- 
Sensary  having  been  only  1.81  per  cent,  of  the  cases  treated — a  sum  which 
enotes  its  absolute  mortality,  while  its  relative  mortality  was  0.26, 
when  viewed  in  connection  with  that  from  all  other  diseases.  Still,  if  we 
keep  in  view  how  frequently  it  was  known  to  degenerate  into  fevers  of  a 
worse  form,  and  how  oflen  it  terminated  in  jaundice,  '  obstruction  of  the 
viscera  of  the  abdomen,'  and  consequent  dropsies ;  or  even  if  we  take 
into  consideration  the  frequency  of  its  recurrence,  and  the  lengthened  pe- 
riods during  which  it  racked  its  victims,  we  shall  see  much  reason  to  be 
thankful  that  a  plague  so  universal  and  so  pernicious  has  been  almost 
wholly  rooked  out  from  among  us.  Those  who  recollect  what  has  been 
•tated  of  the  former  swampy  nature  of  the  soil  in  our  vicinity,  and  of  the 
extensive  means  which  have  been  adopted  Jbr  its  drainage,  will,  of  course, 
have  no  difficulty  in  understanding  why  ague  was  once  so  prevalent,  and 
under  what  agency  it  should  now  have  disappeared  ;  and  will  gratefully 
acknowledge  the  twofold  value  of  those  improvements  which  have  at  once 
rendered  omt  homes  mare  salubrious  and  ourjSdds  more  fruitful  "i 

(835.)  But  the  most  palpable  advantage  of  draining  land  is  tlie  profit 
which  it  returns  to  the  farmer.    A  few  authenticated  instances  of  the  profita 

actually  derived  from  draining  will  suffice  to  convince  any  occupier  of  land 

- 
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of  the  benefits  to  be  derived  from  it.  **  I  am  clearly  of  opinion/'  aays  Mr 
North  Dalrymple  of  Cleland,  Lanarkshire,  "  that  well  authenticated  facts 
on  economical  draining,  accompanied  with  details  of  the  expenses,  value 
of  succeeding  crops,  and  of  the  land  before  and  after  draining,  will  be  the 
means  of  stimulating  both  landlords  and  tenants  to  pursue  the  most  im- 
portant, judicious,  and  remunerating  of  all  land  improvements.  The  state- 
ments below  will  prove  the  advantages  of  furrow-draining ;  and  as  to  the 
mrofiu  to  be  derived  from  it,  they  are  great,  and  a  farmer  has  only  to 
drain  a  5-acre  field  to  have  ocular  proof  upon  the  poinL"* 

(836.)  Without  entering  into  all  the  minutiae  of  the  statements  given  by 
Mr.  Dalrymple,  it  will  suffice  here  to  exhibit  the  genei-al  r^ults.  1.  One 
field  containing  54  Scots  acres  cost  oC303  Ts.  to  drain,  or  <£5  128.t  per 
acre.  The  wheat  off  a  part  of  it  was  sold  for  c£ll,  and  the  turnips  ofi*the 
remainder  for  £25  13s.  4d.  per  acre.  The  soil  was  a  stiff  chattery  clay, 
and  let  in  grass  for  20s.  an  acre  ;  but  in  183G,  after  having  been  drained, 
it  kept  5  Cheviot  ewes,  with  their  lambs,  upon  the  acre.  2.  Another  field 
of  18  acres  cost  ^d  9s.  the  acre  to  drain.  The  wheat  off  a  part  of  it 
fetched  «£13,  the  potatoes  off  another  part  c£15  15s.,  and  the  turnips  off  the 
remainder  dC21  per  acre.  The  land  was  formerly  occupied  with  whins 
and  rushes,  and  let  for  128.  the  acre;  but  when  let  for  pasture  after  being 
drained,  Mr.  Dalrymple  expected  to  get  50s.  an  acre  for  it.  It  may  be 
mentioned,  that  the  drains  made  by  Mr.  Dalrymple  were  narrow  ones,  30 
inches  in  depth,  filled  18  inches  high  with  stones  or  scoriae  from  a  furnace, 
and  connected  with  main  drains,  36  inches  deep,  furnished  with  tiles  and 
sole8.| 

(837.)  Mr.  James  Howden,  Wintonhill,  near  Tranent,  in  East-Lothian, 
asserts  from  his  experience,  that  although  drains  should  cost  as  much  as 
<£7  the  acre,  yet  on  damp,  heavy  land  thorough-draining  will  repay  from 
15  to  20  per  cent,  on  the  outlay .|| 

(838.)  A  farmer  in  Lanarkshire,  who  thorough-drained  one-half  of  a 
4-acre  field,  and  left  the  other  half  undrained,  m  1838,  planted  the  whole 
field  with  potatoes,  and  from  the  drained  portion  realized  dC45,  while  the 
undrained  only  realized  c£13  the  Scotch  acre.§ 

(839.)  A  very  successful  instance  of  drainage  is  related  to  have  taken 
place  on  the  estate  of  Teddesley  Hay,  near  the  River  Penk,  in  Stafford- 
shire, belonging  to  Lord  Hatherton,  under  the  direction  of  his  agent,  Mr. 
Bright  The  soil  is  represented  of  a  light  nature,  resting  on  a  subsoil  of 
stiff  clay.     The  results  are  these : 
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[t  Cakmlate  tbe  pound  at  94  80,  and  the  diiUmg  at  88  cents.  £d.  Farwu  JLOl] 
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Fig.  187. 


Here  is  an  increase  of  c£435  28.  4d.  a  year  by  diuining,  with  an  expenditara 
of  only  «£1,508  178.  4d.,  or  29  per  cent,  on  the  capital  expended.* 

(840.)  Mr.  George  BelPs  expex-ience  of  the  good  effects  of  thorough- 
draining  on  turaips  gave,  in  the  instance  of  Al^erdeenshire  yellow  bullock 
turnips,  which  wera  raised  from  bone-dust  in  1838,  a  a'op  of  16  tons  16 
cwt  on  2  acres ;  whereas  the  same  extent  of  undrained  land  only  pro- 
duced 6  tons  4  cwt.  the  acre.  In  1839  the  produce  of  potatoes  on  dramed 
land  was  175  cwt.  the  acre,  whereas  that  on  undrained  land  was  only 
70  cwt. 

(841.)  Bemdes  the  methods  of  draining  land  with  stones  and  tiles  as  have  just  been  described 
to  3'oa  at  much  len^b.  there  are  other  methods  which  deserve  yoar  attention,  because  they  may 
be  practiced  iu  parucolar  sitaattons  in  an  economical  manner.  1  do  not  believe  that  the  metbodii 
I  am  aboQt  to  mention  are  so  effectaal  as  those  1  have  described,  still  I  have  no  doabt  any  one  of 
them  may  be  made  cflbctnal  in  sitnatious  where  the  materials  rccom  mended  are  abundant  Be- 
sides^  it  is  well  to  liave  a  choice  of  methods  of  performing  the  same  operation,  that  ^'oar  Jndg- 
ment  may  be  exercised  in  adopting  tlie  one  most  advisable  m  the  circamstances  in  which  yoaara 
placed ;  while,  at  the  same  time,  von  should  never  lose  sight  of  tliis  maxim  in  Agriculture,  that 
tliat  operation  is  most  economically  executed,  or,  at  all  events,  affords  most  satisfaction  in  the  end, 
which  is  executed  in  the  most  efficient  manner,  both  as  regar4ls  materials  and  workmanship,  and 
tlie  maxim  applies  to  no  operation  so  strongly  as  to  draining,  because  of  its  permanent  nature. 
The  m'^chods  of  draining  which  I  am  about  to  mention  apply  to  every  species  of  soil,  from  light 
loam,  the  heaviest  clav,  to  bojj^. 

(842.)  The  first  method  which  I  shall  notice  is  applicable  to  a  tUly  nulfnoil  which  dravi  waier 
a  little,  situate  in  a  locality  in  which ^a/  »tone*  are  plentiful  and  ivficiently  cheap.  Suppose  a 
piece  of  land,  containing  2  ridges  of  15  feet  in  width,  which  had  been  gathered  up  from  toe  flat, 
and  in  this  form  of  plowing,  as  yon  have  already  learned,  there  is  an  open  furrow  on  each  aide 
of  a  ridge  (6,'K)).  The  drains  are  made  in  this  manner ;  Gather  up  the  land  twice,  by  splitting  out 
a  fcerin^  in  the  crown  of  each  ridge,  and  do  it  with  a  strong  furrow.  Should  the  4-borse  plow 
have  been  used  for  the  purpose,  the  open  furrow  will  be  left  16  inches  wide  at  bottom,  and  if  the 
farrow  have  been  turned  over  12  inches  in  depth,  and  the  furrow-slice  laid  over  at  the  usual  an- 
gle of  A5P,  the  tops  of  the  furrow-slices  on  the  forrow^brow  will  be  32  inches  apart,  as  from  a  to 
a,  fig.  187.  After  this  plowing  the  spade  takes  out  a 
trench  from  the  bottom  of  the  opcO'furrow  8  inches 
wide  at  top  «,  16  inches  deep  by  /,  and  3  inches  wide 
at  bottom  at  g.  The  depth  of  the  drain  will  thus  he 
32  inches  in  all  below  the  crowns  of  the  gathered  up 
ridges.  The  drain  is  filled  by  two  flags  h  h  being  set 
up  against  its  sides  and  meeting  in  the  bottom  at  g ; 
and  tney  are  kept  asunder  by  a  large  stone  of  any 
shape,  as  a  wedge,  hot  large  enough  to  be  prevented 
by  A  4  descending  farther  than  to  leave  a  conduit  g 
for  the  water.  The  remainder  of  the  drain  is  filled  to 
e  w^tth  small  riddled  stones  with  Mr.  Robertson's  drain- 
acreen  or  with  clean  gravel  The  stones  are  covered 
over  with  turf  and  earth  like  any  other  drain,  or  with 
■mall  stones  beaten  down  firmly.  The  expense  of  this 
method  of  draining  is  small :  the  spade-work  may  be 
executed  at  Id.  the  rood  of  6  vards,  and  of  an  imperial 
acre,  containing  161 4  of  such  roods,  Uie  cutting  will 
cost  ]3s^  5|d.  The  flags,  at  1  inch  thick  and  6  inches  broad,  will  make  15  tons  per  aera,  at  4d. 
the  ton,  will  cost  5a.  more.  The  broken  stones,  to  fill  9  cubic  feet  in  the  rood  of  6  yards,  at  9^d. 
per  iDod,  will  cost  Xl  10s.  3|d.  more ;  makinir  in  all  about  £2  8s.  8d.  the  acre,  ezcloidye  of  oairiaga 
and  plowing,  which,  though  estimated,  will  yet  make  tliis  a  cheap  mode  of 
draintttg  land  so  closely  as  15  feet  apart.t 

(843.]  The  draining  of  mosMy,  light  noiU  where  peat  is  plentiful  may  he  ef* 
fected  in  this  way.  The  peats  are  made  somewhat  of  the  shape  of  drain-tiles 
bat  more  massive,  as  may  be  seen  in  fig.  188.  They  are  laid  in  the  drain  one  a 
like  a  tile-sole,  and  another  inverted  upon  it,  as  b,  like  a  drain-tile,  leaving  a 
roond  opening  between  them  for  the  passage  of  the  water.  These  peats  are  cut 
oat  witn  a  spade-tool,  contrived  some  years  ago  by  Mr.  Hugh  Calderwood, 
Blackljres,  Ayrriiire.  The  spade  is  easily  worked,  and  forms  a  peat  with  one 
cat,  withont  any  waste  of  materials ;  that  is,  the  exterior  semi-circle  b  is  cut  oat 
of  the  interior  semi-cirele  of  a.  A  man  can  cut  out  from  2,000  to  3,000  peats  a 
dav  with  aach  a  spade.  The  peats  are  dried  in  the  son  in  summer,  with  their 
hollow  p«.rt  upon  the  ground,  and  are  stacked  until  used ;  and  those  used  in 
drains  have  been  foond  lo  remain  quite  hard.  The  invention  of  this  spade,  of 
which  a  fi|[r<ire,  189,  is  here  given,  tends  to  make  tlie  draining  of  Moorish  soils 
more  practicable  than  heretofore,  and  it  may  be  done  at  1-5  or  1-4  of  the  ex- 
peoae  of  ordinary  drain  •tiles.  The  frequent  want  of  cla^  in  upland  moory  dis- 
OrietB  renders  the  manafaotnre  of  draio-tilea  on  the  spot  impracticable,  and  their  carriags  fmn  a 
diataooe  a  aerioos  expenae4 


THI  FLAT  STONS  DRAIlf. 


TBI  PIAI^ILS 

roK  DRAiaa. 


*Oa  Land 
(713} 


Dndaapyfte. 
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(•44.)  Sir  Joseph  Banks  allodea  to  the  fiOiag  ap  ofdimiiM  in  bogn  wbioh  had  bean  cs 
mat  ezpenae  at  Wobani.  by  the  growth  of  the  marealail  (Equt»Hmm  jftUu^rtJ*  On 
mg  tbe  pkam.  Sir  Joseph  foood  "  its  stem  under  ground  a  yard  or  more  m  length, 
and  in  size  like  a  packthread ;  fifvm  this  a  root  of  twice  the  sise  of  the  stem  nms 
harisontally  in  the  ground,  taking  its  origin  from  a  lower  root,  whidi  strikes  down 
pafpendicnlariy  to  a  depth  I  have  not  hitherto  been  able  to  trace,  as  thick  as  a 
smul  finger."*  I  have  frequently  met  with  the  roots  or  stems  of  the  maresiaB  «i> 
der  ground,  wbieh,  on  being  bisected  by  the  drains,  poured  o«t  a  coosiaBt  run  af 
^faier  for  some  time,  but,  when  fair^  emptied  of  it,  and  no  kmger  receiving  sup- 
port by  a  due  supply  of  moisture  from  above,  they  withered  away.  Ahhough 
there  is  no  doubt  that,  in  the  case  mentioned  by  Sir  Joseph  Banks,  the  roots  of  the 
marestail  penetratpd  deeper  than  the  drains,  yet  the  circumstance  of  their  aending 
vpward  snoots  which  grew  "along  the  openings  left  for  the  pasaage  of  water, 
proves  that  safBciont  muistorc  had  beeo  left  near  the  surface  of  the  bog,  notwiih- 
ataDiliag  tbe  draioiug.  to  support  tbe  plant  in  life :  in  short,  that  the  bog  had  been 
msufficicDlIy  draim^d,  otherwise  the  nvhtion  of  support  by  moisture  to  the  steme 
at  tbe  surface  woo1(l  iaeviiably  have  destroyed  tlie  vitality  of  the  roota  below. 

(845.)  A  plan  similar  to  that  described  in  (843)  may  be  practiced  on  tirong  day 
laud.  Tbe  open  furmw  is  formed  in  the  «ame  mviner  with  the  plow,  and,  being 
left  16  inches  in  width,  the  spade  work  is  conducted  in  this  manner :  LeaTO  a 
scanwment  uf  1  inch  on  each  side  of  the  open  farrow  left  by  the  plow,  as  seen  be- 
low a  a,  fig.  190,  and  cot  out  the  earth,  14  inches  wide,  perpendicularly,  and  10 
inches  deep,  as  at  6  6.  Then  cast  out  from  the  bottom  of  this  cut,  with  a  spade  3 
or  4  inches  wide,  a  cut  5  inches  or  more  in  depth  e,  leaving  a  scarscment  of  5 
inches  on  each  side  of  the  bottom  of  the  former  cut  h  h.  Tbe  bottom  of  the  small 
cut  will  be  found  to  be  32  inches  below  the  crowns  of  the  ridges,  when  twice  gath- 
ered up  with  a  strong  farrow.  The  drain  is  filled  up  in  Uiis  way:  Take  flag- 
stones of  2  or  3  inches  in  thickneas,  as  <2,  and  place  them  across  the  opening  of  e 
upon  the  S-inch  scars^^ments,  left  by  the  narrow  spade ;  they  need  not  be  dressed 
at  the  jtiints,  as  one  stone  can  overiap  the  edges  of  the  two  adjoining,  and  they  thoa 
form  the  top  of  a  condait  of  pure  clay  in  which  the  water  may  flow.  As  tlie  wa- 
ter is  made  to  flow  immediately  upon  the  clay,  it  is  clear  that  this  form  of  drain 
cannot  be  regarded  as  a  permanent  one  -,  though  a  flag  or  tile  sole  laid  on  tbe  bot- 
tom of  the  cat  c  would  render  it  much  more  durable.  The  caning  of  this  Ibm  of 
drain,  the  workmen  having  to  shift  from  one  tool  to  another,  will  cost  \\d.  the  rood 
of  6  yards,  which,  at  15  feet  apart  make  20s.  2d.  the  acre.  The  flags  for  covers 
will  be  12  tons  at  4d.  per  ton,  4s.  more,  in  all  24s.  2d.«  but  with  10  tons  of  soles  tbe 
com,  will  be  3s.  4d.  more,  or  27s.  6d.  the  acre,  exclusive  of  the  carriage  of  stones 
and  the  labor  of  the  plow.  After  the  joiningt  of  the  flags  are  covered  over  with  turf,  the  eartb 
nay  be  returned  into  the  drain  with  the  plow,  but  with  precaution,  and  probably  with  the  previ- 
ous assistance  of  the  spade ;  but,  after  all,  the  proba- 
bility is  that  lot  atones  cannot  be  easily  obtained  in 
the  neighborhood  of  strong  clay,  thonrh  thia  form  of 
drain  may  he  adopted  in  any  aooaoU  where  flat  stonea 
are  abundantt 

(846.)  A  somewhat  analogous  mode  to  this  last  of 
draining  heavy  day  land  is  with  the  tredge  or  ping. 
Am  this  mode  of  draining  requires  a  very  peculiar 
form  of  tools,  they  will  be  described  as  required  for 
use. 

(847.J  The  firat  remarkable  implement  ased  in  diia 
operation  is  the  biUtHg-iron,  represented  by  fig.  191, 
where  a  is  the  montn,  I]  inches  wide;  b  the  bit.  6 
iaehes  in  length ;  c  the  width  of  the  bit,  4 1  inches.— 
The  bit  is  worked  out  of  tbe  body  of  the  instrument, 
«ad  laid  with  the  beat  tempered  steel ;  e  is  the  tramp 

of  the  implement,  placed  16  inches  d  from  the  mouth  a ;  h  would  perhaps  strengthen  the 
of  the  implement  to  have  tlie  tramp  on  the  same  aide  as  the  bit  c ;  and  fm  the  helve,  " ' 
the  lengln  of  that  of  a  common  spade. 

Fig.  101. 


TBI CALDKB- 
WOOD  PKAT- 
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TBI  CLAT-LAND  SBOVLOIIt  DKAIB. 


TBS  BimVO-IROI  IB  rLITO»DltAIinB& 

(M.)  Thia  meiea  of  drafaiing  is  represented  by  those  w*io  hare  pi«tked  It  to  be  trppfic«tb1« 
to  all  soils  that  have  a  variooa  and  uncertain  depth  of  vegetable  mould,  faicombem  on  a  aabaDil  ef 

totheBeardafAgricuHure^vullL        t  (tuMteriy  Joum^of  A^feutete^iFQLyR. 
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Id  ■■tor.  uid  neier  diy  b«l  by  eTiporUion.  It  li,  hinr. 
m  anble  land,  alllioDsh  il  will  nit  lU  he*>r  loill  thil  ire  Ot 
■  DUiDCM  be  HiTiTFDieutlj  Diide  i  bot  1  Kgold  remirk,  oa  tMl 
lut  obHiration.  ihat  I  would  adviie  yaa  id  prefer  lile  draining  to  tbii  mode,  even  allhongb  IlM 
lila  be  vei7  dear,  eilber  froin  dinauce  of  carriage  or  difficaJly  of  miuiDfaclan)  on  the  ipot 

[SM.]  The  fini  pruccH  i*  lo  remove  the  larTice  Inif,  ii  inches  in  width  and  6)  inchei  in  deplb, 
wnh  tbe  common  spade,  and  to  place  it  un  llie  right  hand  nide  of  ihc  workman,  wilh  ibe  ^raM 

ihecirealarmaothed  apBde, aifl^.  MO;  bDlai-amraon  ipade  will  anawer the pnrpoae well  ennnsb. 
and  il  reqairra  hidb  1)1111  aad  duxtcrliy  lo  rcntove  [liia  accond  cnt  properly.  The  flrM  cul  having 
been  made  wiih  Ihe  apado  IB  inches  wide,  ibc  «ccood  ahonld  be  made  al  nch  an  angle  dowa 
boiJi  lidei  of  the  drain.  9  incbe*  deep,  aa  ihai  the  breadth  at  the  bottom  shall  be  the  enact  width 
ef  tbe  top  of  the  ping  k.  fig.  I»3— that  in  1  indies  wide.  CureleHness  in  exoerl,  or  blandering 
in  ineicperieuced  workmen,  in  this  part  oT  the  operaiioii.  haa  cBa«.-d  this  kind  of  drain  to  fail. — 
Tbe  biitingirDD  then  completes  Ihe  cntting*.  by  taking  onl  Ibe  laM  cut  S  inchei  deep,  and  1| 

•baft  inch  as  angle  with  tbo  groDnd  line  that,  when  poshed  down  to  the  rcmiisite  duplh,  it  coo- 

Haia  tbe  cat  made  by  tbe  spnde  or  editingiron  ntcd  previounly.  on  Ihe  riiiht  hand  side  of  the 

drain ;  an.t  he  doea  eiacily  Ihe  wme  on  the  npposiie  aide  uf  Ihe  drain,  nainp  hii  fool  in  both  caie* 

OD  tbe  tramp  t,  (ik.  191.     On  being  forced  dow»  on  the  second  aide  of  Ihe  draiu,  the  clay,  that  i* 

DowaepanledaUrDaadbyllicbilJ,  leans  ■     '        '  ~'     ' 

thai  each  biifnl  of  the  clay  UkenoBlby  ihis 

opipedon.     If  tliis  pari  ol'  the  openiti»n  is  perfunaed  inBrcuraiely.  tl 

Cttiae  tbe  angle  and  depth  made  by  tlila  insIniniEnT  arc  of  ilie  utinait  a,, 

bed  which  la  la  be  occapied  by  Ihe  plni.     ConHiderafate  Bccurairy  of  lir 

which,  indeed,  cannot  well  be  acquired  by  workmen  wiibpnt  irmcb  evp 

non  acqoired.     The  clay  Ihim  Ihe  lul  two  c mil ngs  should  be  placed  at 

worknien,  or  Ihe  apposite  side  to  that  on  wblch  Itic  apper  larf  wa>  lai< 

Sbeiog  nppermoK.  it  will  come  readily  lo  band  when  Ural  mnmed  ii 
thai  may  happen  to  remain  at  tbe  bottom  abonld  be  en  .^  .. 

■■eb  aa  fli^.  ISt,  «  aa  M  leave  the  drain  perfectly  clean  bernn^  ibe  Airther  operations  _  _ 

(MO.)  The  next  inpiemeal  nsed  ia  ihe  Mutrr  or  plif.  fl'.;.  IM,  which  consisia  ot  ihrei 

f4iDM0f  wnodi,  e|  Inobe*  hi  higbt,  a  inehea  in  length,  4  incbea  widn  at  tbe  np  A,  isd  1|  in 

Flg.191!. 


wide  at  flw  bouem  f.  toiaed  torethar  by  means  of  iron  linVa  (  rank  Into  lbs  ddei  whlcb  alltnr 
tbem  lo  pa>«  in  a  oat  wilh  aalighi  carve.  A  ■in:,-lc  suinrnf  IB  or  34  inchealong  wonid  answer 
Um  aame  or  peihap*  better  pnrpoae,  Tbeaedimcnaionaare  Ihn  guage  of  (he  opening  oT  the  drain 
daacriboil  abbvo. 

(931.}  The  next  rtep  hi  tlu  proeen  iatbe  placing  of  the  plnga  on  their  narrow  edges  In  the  bot 
[am  of  tbe  drain,  which  Ihey  will  exactly  Ht.  if  the' drains  have  been  properly  cm  out  The  moM 
important  part  of  tbe  proceaa  ia  now  to  be  done.  The  clay  that  waa  liut  taken  ont  with  the  bti- 
liii)(.iroa  i*  well  rammed  down  upon  the  pluBS,  the  pieces  of  the  clay  being  perftolly  locorporaled 
Into  iioe  luaas,'  then  ihs  next  portion  thai  wm  cut  lo  rclnmi'd.  nnd  oqnallv  well  rammed  down: 
and  laNly.  tbo  tarfia  placed  in  the  order  it  was  taken  n at.  an rl  fixed  in  iuorininal  poHhIoa.  Tli« 
whole  earth  aod  tbe  tnrf  are  rammed  down  to  the  fall  length  of  Ihe  plag,  with  a  rammer  mado 
far  ibe  parpaaB.  or  with  inch  a  one  ai  is  represented  by  fig.  17S.  The  operation  of  ramming  ho- 
ing  fiaiahed,  ibo  lever  a.  flg.  Ift2,  iaihen  alrnck  into  the  bottom  of  the  drain,  and  the  ptngsdrawm 
forward  to  within  8  incbea  of  their  entire  length  by  the  power  of  the  lever  on  the  chain  m.whicij 
._.  __t_j ,.„i_i.  J. J  .<■  .L . —     iji'i^  wor*of  ramming  procoeda  thoa  sttp 


(858.)  The  finwbed  drain  is  repraaeoled  in  section  fn  Uf;.  191,  where  0  ia  the  doe 

■      ■■-  — ' ij  inches  higb;  p  Is  ihe  clay  that  was  rammed  down  above  ttie  pla 

retsmed  nrf  with  the  grasm'  aide  iipperniofit.  81  Inchea,  wblch  i 
.  maklagadraiBDf  Sfeelindcpth.     Tbeae  two  rfgures  are  drawn 


ahr  by  tba  pla8>.  ^  inches  high 


of  I  atan  imnsb  U 

(B93.I  Some  particnlan  In  Ihe  condncling  of  tbe  work  should  be  anended  to.     1.  Care  sbonU 
be' taken  to  nnani  a// Ibe  earth  that  wu  caal  out  of  the  drain.    Tfabila  ■erlterioD  of  good  work) 
(71SJ 
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Fig.  183. 


-  V 


X^iWf  - 


TBI   8KCT10N  OF 
DRAIW. 


A.    PLUG 


and  for  tliU  parpoae,  the  ramming  being  the  most  laboriouit  pai  t  of  the  operation,  the  woiluDea 
are  apt  to  execute  it  in  an  inefficient  manner,  and  should  iherivore  be  atrictiy  aoperinteiuled  ia 
its  execation.  Foar  men  and  a  boy  are  the  beat  number  of  people 
for  carrying  on  tbe  work  expeditiously ;  and  oi.ly  stout  pcopiti 
should  be  employed,  as  the  ramming  is  really  a  laborioiiH  process. 
3.  As  few  mam  drains  should  be  made  as  possible  and  the  open 
ends  of  all  sliould  be  protected  against  the  mroads  of  vumiin ;  or, 
what  is  a  better  finish,  tlie  lowest  end  of  a  plug  drain  should  be 
famished  with  tile  and  sole  or  stone.  The  main  drains,  of  coarse, 
ahoald  be  made  larger  than  the  ordinary  drains,  and  they  will  Lave 
to  be  provided  with  proportionally  larger  plugs.  The  drains  should 
be  at  a  distance  from  each  other,  in  proportion  to  the  drawing  na- 
ture of  the  sabsoiL  3.  No  stock  whatever  sliould  be  allowed  lo 
enter  the  field  while  under  this  treatment,  and  even  not  until  iiii: 
earth  over  the  drains  has  again  become  somewhat  firm.  After  tho 
drains  of  a  field  are  all  finished,  tlie  ground  should  be  rolled  with 
a  heavy  roller.  4.  This  sort  of  drain  should  not  be  made  in  fnwty. 
snowy,  or  very  rainy  weather,  as  the  earth  to  be  pammed  in  will 
(hen  be  either  Uw  hard,  crumbly,  or  too  soft  A  strict  superintend- 
ence of  ilie  work  when  it  is  gomg  on  is  the  only  guaranty  for  effi- 
ciency of  work;  for,  as  to  tlie  expedient  of  imposing  fines  upon 
poor  workmen.  Uiey  cannot  be  exacted  without  hardship,  and  per- 
naps  injustice. 

(854.)  Mr.  W.  S.  Evans,  of  Selkirk  House,  near  Cheltenham, 
Gloucestershire,  executed  300  miles  of  this  kind  of  drain  in  4  years, 
and  is  well  pleased  with  its  effects  upon  the  land  that  has  been 
aobjected  to  it 

(855.)  It  is  not  so  inexpensive  a  mode  of  draining  as  it  at  first  sight  appears,  coating  l^d.  the 
lineal  yard,  or  X5  Os.  lOo.  the  acre,  according  to  \Ir.  Evans's  experience ;  bat,  according  to  an- 
Qther  account,  the  expense  is  4d.  the  rood  of  6  yards,  or  X3  13s.  9)d.  the  sere. 

(856.)  The  principle  of  tliis  mode  of  draining  is  said  to  have  succeeded  well  on  the  tops  of  die 
Gloacestershire  hills,  where  the  bottoms  of  the  drains  descend  to  and  are  cut  tbroagh  rock,  and 
whero  tlie  bitting-iron  and  plOg  have  been  laid  aside  for  tlie  pick-ax,  the  channel  formed  by 
which  is  covered  with  flat  stones,  and  tlie  whole  covered  with  clay  rsmmed  down  as  before  de- 
scribed. Thii  may  be  a  permanent  mode  of  draining ;  but,  in  plug-draining  in  clay,  I  have  no 
doubt  that  water  will  have  the  efli?ct  of  softening  the  sides  of  the  duct,  and  causing  the  rammed 
wedge  of  clay  above  to  slip  downward ;  and,  should  the  water  ever  reach  to  the  wedge,  tbe  la^ 
ter  will  inevitably  crumble  down,  and  either  eutircly  fill  up,  or  form  a  dam  across  the  duct.* 

(8S7.i  An  imperfect  form  of  wedge-draining  is  practiced  in  some  parts  of  England  on  strong 
elay  soils,  under  the  name  of  «od-draining.  Tt  is  cxccaied  by  removing  the  upper  turf  with  tnie 
common  spade,  and  laying  it  aside,  for  the  purpose  of  making  it  the  wedge  at 
a  subsequent  part  of  the  operation;  and,  if  the  turf  is  tough,  so  much  the  belter 
for  the  durability  of  the  sod  drain.  Another  spit  is  made  with  the  narrow  spade, 
fig.  170,  and  the  last  or  undermost  one  is  taken  out  with  the  narrowest  spade, 
represented  in  fig.  194,  which  is  only  2|  inches  wide  at  tlie  month :  and,  as  its 
entire  narrowness  cannot  allow  a  man's  foot  being  used  upon  it  in  the  usual 
manner,  a  stud  or  spar  is  placed  in  front  at  the  bottom  of  the  Iielve.  upon  which 
the  workman's  heel  is  pressed,  and  pushes  down  the  spade  and  cuts  oat  the 
spit  The  depth  may  be  to  any  desired  extent.  The  upper  turf  is  then  put  in 
and  trampled  or  beaten  down  into  the  narrow  drain,  in  which  it  becomes 
wedged  against  the  small  shoulder  left  on  each  side  of  the  drain,  before  it  can 
reach  the  narrow  channel  formed  by  the  last-mentioned  spade,  fig.  194;  and  the 
channel  below  tlie  turf  being  left  open,  constitutes  the  duct  for  the  crater.  It 
will  readily  be  perceived  that  this  is  a  temporary  form  of  drain  under  any  cir- 
cumstances, though  it  may  last  some  time  in  grass  land,  but  it  seems  qnite  an- 
snited  for  arable  ground,  which  is  more  liable  to  be  affected  by  dashes  of  rain 
than  grass  land ;  and.  in  any  situation,  the  clay  in  contact  with  water  will  nm 
tbe  risk  of  being  so  much  softened  as  to  endanger  the  existence  of  the  dast 

(856.)  Anotlier  metliod  of  draining  is  performed  on  strong  clay  land  by  tbe 
mole  plow.  This  implement  is  almost  anknown  in  Scotland,  its  use  being' con- 
fined to  some  parts  of  England,  particularly  in  those  parts  where  grass  land  oa 
a  clay  subsoil  abounds.  It  was,  I  believe,  first  introduced  to  the  notice  of  Scot- 
tish agriculturists  by  the  Duke  of  Hamilton,  who  caused  it  to  be  exhibited  pub- 
licly on  the  occasion  of  the  Highland  and  Agricultural  Show  at  Glasgow  in 
1838.  The  day  after  the  Show,  I  saw  it  exhibited  in  operation  on  a  farm  in  the 
neighborhood  of  Glasgow,  of  strong  clay  land,  for  it  seems  to  be  best  sailed  to 
operate  in  that  kind  of  soil.  Its  object  is  to  make  a  small  opening  in  the  soil  at 
a  given  distance  from  the  sarfiibce,  in  the  form  of  a  mole-ron,  to  act  as  a  duct  for 
the  water  that  may  find  its  wav  into  it ;  hence  its  name  of  mo/^plow.  It  makes 
the  pipe  or  opening  in  the  soil  by  means  of  an  iron-pointed  oone,  drawn  through  Uie  soil  by  tlie 
application  ot  a  force  considerably  greater  than  that  applied  to  a  common  plow. 

(859.)  The  mole-plow  as  a  draining  machine  can  never  be  of  mach  ntility  in  a  ooaatry  like 
Bcodand,  whose  allavial  formations,  though  not  deficient  in  extent,  are  characterised  more  dv  dM 
abandance  of  their  stony  matters  than  bv  their  clays  as  occupying  the  place  of  sobsnOs ;  aira  it  if 
only  in  the  few  patches  of  ear$e  land  that  soch  claya  oocor  as  can  be  broaght  onder  die  aedoa 
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ofdMiiioleplDir.    In  ■11  ibo^»qbK)il«»hero  bowlder*  occnr,  whether  Utro  or  BiimlL  the  mota 

Slow  u  (D  mapplieUile,  ila  aieralnoH  ii  litniled  10  Hcli  nibniti  u  coonU  oF  pnni  >llavBl  clan 
1  Kogluij.ud  where  eiieiuivB  fix  diaricU  of  coddd?  occur,  there  the  alliiTiiua  msy  be  rouod 
which  ire  ihe  proper  rohereor»etioBfijrib8  mole-plow. 

(S«0.)  Thii  plow  ia  rf  exDemely  umple  cDDUraciian.  u  will  appeir  boa  fig.  195,  which  it  ■ 
♦law  of  U  m  penpectiT*.    Ii  oouuU  of  ■  heun  of  okk  or  uh  wood  e|  leet  in  tngth,  ud  mew- 

RC-IK. 


aring  fi  b;  5  incbe*  from  the  bnit^Dd  IbrwBnl  to  i  inchpn  squire  al  Ihe  hridle  i.  Ai  the  beam 
wheD  in  openuion  lieaoloM  npoo  the  ground.  iDd  ii  iadee.!  the  ouly  meant  of  reh'ulaling  the 
depth  at  wbicb  ibe  coodnit  ia  to  be  formed.  Ihe  lower  aide  ia  sliostbcd  uU  over  with  a  pTiie  oTinin 
about  I  iDCb  thick.  Tbts  plale  at  ihe  proper  place  (4  ieei  1  int-iica  or  iIiHreby,  ^m  the  point  of 
the  beamj  ia  pertbrated  for  the  coalter-bojt ;  ila  fore  eiid  ia  worke<l  iniu  on  cyr,  which  lervei  sa  a 
bridle,  and  ia  altogether  itroiigly  hoktcd  to  the  beam.  At  thediHtanceofa  foot  behind  theconiler- 
box.  a  Mnxig  aiab  of  wood  ia  inonined  into  the  beam  at  e,  lUnilia^  at  the  rake  and  apreod  which 
ii  CD  be  EJven  lo  Ibe  bandlea  Anolbi^r  ptue  of  imo,  of  abeni  3  feci  in  length  and  j  inch  thick,  ia 
applied  on  the  apper  aide  of  the  beam ;  the  conlier-hna  ia  alao  formed  through  this  plats,  and  the 
huid-part  ia  kneed  al  c.  lo  iit  upon  aud  oupport  the  iituh.  to  which,  at  well  u  lo  the  beam,  tlie  plate 
ia  firmly  hotted.  The  two  Kilta  or  handlet  e/are  limplf  bolted  lo  the  ginb,  which  last  ia  of  *acb 
breadth  u  to  admit  of  aeveral  boliliole*.  by  which  the  bg'AJ  of  the  handlca  fid  be  attuned.  Thai 
vbich  maybe  termed  iha  bead  of  the  plow  is  a  malleable  iron  plate  of  about  i  feet  iu  length  ;  Ihal 
pan  of  it  which  paaMaibrouKh  the  beam,  and  ie  there  faatened  bv  meanH  of  wed^ei  like  the  com- 
mon oooller,  ia  T  iocbea  broid  and  j  inch  thick.  The  part  if,  below  iho  beam  thai  pcrforma  the 
operalionofasKiller,  ii  8  incbei  broad,  )  inch  thick  in  Uie  back  edge,  iiid  Ihinoed  olTloi  kiilte- 
edse  ia  ibe  front.  The  ihare  or  mole  ia  i  solid  of  milleibla  iron,  welded  or  rivcIPil  to  ihe  tiead  -, 
iM  length  in  the  sole  is  ibout  13  incliei,  and  in  its  cro«  section  (which  is  a  triangle  with  carved 
aides  and  coniiderahly  bluutad  on  the  angles)  it  meuares  aboit  3  incbea  broad  at  the  sole,  and  3J 
incbea  in  higbt.  A  cyliader  ia,  however,  a  belter  ibrm  IhiD  ilrianele  ;  bal  in  either  cose  the  fore- 
nart  of  the  diare  i*  worked  iolo  a  conical  (ijrm,  the  apex  beina  in  the  lino  of  the  sole,  or  nearly  ao. 
Tbia.  while  il  coahlei  Ibe  share  to  penetrate  the  earth  moro  freely,  preventa  a  lendcocy  to  rising 
oat  erf"  Ibe  ground.  The  tendency  lo  rise  ia,  however,  ool  so  great  is  may  be  snpimsBd,  tar  the 
center  of  motion  in  this  implement  being  very  low,  not  less  than  13  inches  under  the  surface  of 
Ihe  gronad.  and  the  draH  being  applied  horiionully.  there  is  a  sirong  tendency  in  the  point  of  the 
beam  and  of  the  share,  aa  ia  all  nimilar  oases  ofohllqne  draft  lo  sink  iolo  the  ground  ie30)-(634)  i 
tbeefleclof  wbickifool  properly  balanced  by  the  effecti  of/om  in  the  parts,  will  give  the  uole- 

IM1.)  In  working  this  plow,  the  draft-chain  iiattached  to  the  bridle-eye  II  A,  and  h  is  nanslly 
drawa  by  two  boraes  walking  in  a  circalar  ooorse,  giving  motion  to  a  portable  horse  capscaa,  that 
is  GOBiUiicled  on  a  snail  plaifiirm  movable  ou  low  carriage-wheels,  and  which  is  moored  by  an- 
cbora  at  oonvenient  reaches  of  50  to  6D  yirda  The  mechanical  idvaniim  yielded  by  the  horfe 
cipstan  givea  onl  a  power  of  aboal  10  to  1,  or,  deducting  friction,  equal  In  a  force  of  about  H 

(§69.)  WlteD  Ihe  plow  ia  entered  mto  the  aoil  and  irtnved  forward,  the  broad  coulter  cnB  lb« 
Bail  wiih  it«  aharp  edge,  and  the  sock  makes  its  wiy  through  the  cliy  sabaiil  by  compreniogit 
on  ill  aides :  and  Ibe  tenacity  of  tlie  clay  keeps  noi  only  the  pipe  ilim  fnrmcd  open,  bat  Iho  sh't 
which  ia  made  by  ilie  broad  coulter  permits  the  water  that  is  in  the  soil  lo  Had  its  way  directly 
bio  the  p<P«-  Tbo  plow  ia  found  to  work  with  the  grealeil  steadiness  at  15  inches  bclnw  the 
■nr&ett.  Tbe  upper  turf  is  sometimea  laid  over  bolbrehand  by  lbs  common  plow,  when  the  mole- 
phjw  to  made  to  pass  along  the  bottom  ol  ilifnrrow,  and  the  forrowilice  or  turf  ia  again  carefully 
replaced.  This  it  the  preferable  mode  of  worhins  this  plow,  as  it  serves  lo  preserve  ihe  silt  made 
by  ihe  noolter  kiager  open  than  when  ii  terminates  at  Ihe  surface  of  the  torf,  where,  of  conne,  it 
taliaUa  to  be  aoun  ctond  up;  bni  the  Iobm  UoDbie  to  incurred  when  Ihe  plow  ia  made  I 
thro..rb  he  tr-' ' * 

(an )  To  » 
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htye  occajii<m  Afterward  to  learn,  and  3s.  6d.  Ibr  the  other  2  men,  an  acre  of  ground  can  be  mclo 
drained  for  13a.  6d^  exclusive  of  the  first  cost  and  tear  and  wear  of  this  apparatoa,  die  cost  of 
which  cannot  be  leas  than  £S0,  At  this  rate,  diia  is  the  cheapest  of  all  the  modes  of  draining  tbtf 
you  have  vet  heard  of. 

(864.)  If  the  mole-plow  is  pat  in  motion  In  soft  clay,  the  d!t  made  hy  the  broad  coulter  will  not 
rcmam  open  even  for  a  single  day ;  and,  thon^  it  may  again  open  in  severe  drooth.  H  wiB  doaa 
again  whenever  the  clay  becomes  moist  This  plow  seems  fitted  ibr  action  only  in  pore  clay  aab- 
soils,  and,  when  such  arc  found  nnder  old  grass,  it  may  partially  drain  the  groond  with  compare 
tive  economy ;  and.  the  process  beio^  really  ecouomical.  it  may  be  repeated  in  the  oonrae  of  yean 
in  the  same  ground.  In  my  estimation,  this  mode  of  draining  cannot  bear  a  comparison  for  efll- 
cacv  to  ule-draiDing.  althoagli  it  is  emplo>  ed  in  some  parts  of  England,  where  its  effects  are  highly 
spoken  of.* 

(8€.'i.)  It  has  lately  been  proposed  by  Mr.  Scot,  of  Craigrooy.  Stewartry  of  Kirkcadbrigbt,  to 
sulnititate  tabes  of  larch  wood  for  drain-tilea.  in  sitnatious  where  larch  is  plentifal,  and  conse- 
qoently  cheap,  and  drain-dies  dear ;  and  he  considers  that  they  wonld  be  equally  efficient  with 
dies  in  many  simations,  and  especially  in  mo8!<y  soils.  Were  larch  tabes  confined  to  draining 
mosfiy  soils,  I  conceive  tliey  would  uiswer  tlie  purpose  well,  not  only  on  account  of  their  length 
maintaining  their  original  poxition  in  the  drain,  but  on  account  of  Uie  durable  nature  of  larch 
where  water  is  constantly  present,  as  is  instanced  in  cases  of  great  antiqoitv,  such  as  the  piles  of 
larch  upon  which  the  city  of  Venice  Is  founded.  The  larch  tree  that  is  fefied  in  winter,  and  al- 
lowed lo  dry  with  the  bark  on,  is  much  more  durable  and  luiefnl  for  every  purpofie,  and  infinitely 
more  free  o^  splits  and  cracks  than  that  which  is  cut  down  in  sap,  and  immediately  deprived  of 
its  bark  for  tan. 

(866.)  The  tube  fininhod,  fi^.  196,  presents  a  square  of  4  inches  oulaide.  with  a  clear  water-way 
of  2  inrlies.  To  those  who  wish  to  know  bow  they  are  made,  I  refer  to  Mr.  Scot's  pablisbed  state- 
ment :t  but  in  doinff  this  I  ronrt  remark  that  tlie 

cost  of  tliese  tabes  will  exceed  that  of  clay  tiles.  F\g.  196. 

For,  take  the  cost  of  drain- tiles  at  30s.  oer  1000, 
including  carriage,  that  will  be  1|  farthings  the 
lineal  fooL  Now,  a  lineal  foot  of  larch  tabe  con- 
tains say  1  superficial  foot  of  timber  at  1  inch 

thick,  which  will  cost  for  carriage  and  sawing  thk  Lxncn  draix-tubb. 

the  timber  1  fartlitng:  the  fitting,  borinf^  and 

pins  will  cost  other  2  fartliingH ;  and  the  timber,  at  6d.  the  cnhir  foot,  will  increase  the  cost  S  far* 
things  more,  which  allot^ether  make  the  tube  more  than  3  timer  dearer  than  tiles ;  and,  if  the  cost 
of  the  timber  is  thrown  into  the  barf^am,  still  they  will  be  double  tlie  price  of  tilea. 

(667.)  The  recommendaiion  of  wooden  tabes  for  the  purpose  of  draining  land  reminds  me  of 
many  expedients  which  are  practiced  to  fill  drains  amonf?  which  are  bmriiwood,  thorns,  trees, 
and  even  straw-ropes.  With  the  exception  of  the  trunks  of  ^mall  trees,  which,  when  jadicioarij 
laid  down  in  drainn,  may  last  a  considerable  time,  it  is  not  to  be  imaginetl  that  brushwood  of  any 
kind  can  be  durable.  Hence,  drains  filled  with  them  soon  fall  in.  It  could  only  be  dire  necesrity 
that  would  induce  any  man  to  fill  drains  with  straw  twisted  into  ropes ;  and  it  could  only  have 
been  the  same  cause,  in  sitnntions  where  stones  wero  f>car(*e.  i»itd  at  a  time  when  drain -tiles  were 
little  known  in  Scotland,  such  as  was  the  case  during  the  late  war,  that  could  have  tempted  &rm- 
ers  to  fill  drains  with  thorns.  No  dciubt,  the  astringent  nature  of  thorn-wood  and  bark  may  pre- 
serve their  subj^t.inrc  from  decay  under  ground  for  a  considerable  time,  but  the  sinking  of  holes  ift 
aoch  drains,  as  I  have  seen,  were  infallible  symptoms  of  decay.  Only  conceive  what  a  mess  such 
a  drain  must  be  that  is  "  filled  up  to  the  hiirtit  of  8  or  10  inches  either  with  brashwood,  stripped 
of  the  leaves — oak,  ash,  or  willow  twigs  being  the  best— and  covered  with  long  whc«t  straw, 
twisted  into  bandi«,  which  are  put  in  with  the  hand,  and  afterward  forced  down  with  the  apade; 
care  being  taken,"  the  only  case  of  it  evinced  in  the  whole  operation,  "that  none  of  the  looae 
mould  is  allowed  to  go  along  with  tlicm.  The  trench  is  thfn  entirely  filled  np  with  earth,  the  firat 
layer  of  which  \a  cloi«oly  trampled  down,  and  the  remainder  thrown  in  loosely ."t  And  yet  sach 
is  the  pracdcc  in  rsevenO  of  the  south-eastern  and  midland  counties  of  England. 

(668.)  Ot  the  durability  of  common  brick  when  used  in  drains,  there  is  a  remarkable  inatanoa 
mentioned  by  Mr.  George  Quthrie,  fartor  to  the  Earl  of  Stair,  on  Culhom,  Wigtonsliire.  In  the 
execution  of  modem  draining  on  that  estate,  some  brick-drains,  on  being  intersected,  emitted  wa- 
ter very  freclv.  According  to  documents  which  refer  to  these  drains,  it  appears  that  they  bad 
been  formed  by  the  celebrated  Marshal,  Earl  Stair,  upward  of  a  hundred  years  am.  They  were 
found  between  the  vegetable  mould  and  the  clay  upon  which  it  retKed,  between  the  "wet  and  (be 
dry,''  as  the  country  phrase  has  it,  and  about  31  inches  below  the  surface.  They  presented  two 
forms— one  consisting  of  2  bricks  set  asunder  on  edge,  and  the  other  3  laid  lengtliwaya  acroas 
them,  leaving  between  them  an  opening  of  4  inches  square  for  water,  bat  having  uo  aolea.  The 
bricks  had  not  sunk  in  the  least  tnrough  the  sandy^  clay  bottom  upon  which  thev  rested,  as  they 
were  3  inches  broad.  The  other  form  was  of  2  bricks  laid  side  by  side,  as  a  sole,  with  2  othetB 
boiit  on  bed  on  each  other  at  both  sides,  upon  the  solid  ground,  and  covered  with  flat  stones,  the 
building  being  packed  on  each  side  of  the  drain  with  broken  bricks.|| 

(669.)  Various  attempts  have  been  made  to  lessen  the  cost  ofeuttinK  drtUnif.  One  of  theae  ia  to 
cut  the  drains  narrower  than  they  used  to  be,  for  the  obvious  reason  that  the  drawing  power  of 
drains  lies  mora  in  their  denth  than  breadth;  and  the  cubical  contents  of  drains,  of  any  given 
length,  have  in  consequence  oecn  much  decreased,  and  the  coat  of  digging  ihem  of  ooorae  natdk 
lessened. 

*  See  the  Agricultural  Surveys  of  Middlesex  and  Essex. 

t  Prize  E«8avs  of  the  Highland  and  Agricaltural  Society,  vol  xir.,  where  the  machinery  Ihir  ntsttnffllnei 
tabes  is  ficured  and  minutely  described. 
t  British  Husbandry,  toLL  |  Prise  Essays  of  ifae  BigUaad  and  Afdeahnnl  flodatr,  toL  sir. 
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(970)  An  atteiBpt  has  been  made  with  this  view  by  Mr.  Peter  McEwan,  BIac1(dab,  Stirltngw 
■hve.  His  invention  consists  of  the  ajjpltcatioD  of  the  plow  in  casting  oat  the  contents  of  drains, 
and  it  cartainjjjr  diirpla^s  mach  mechanical  ingenaitv,  and  really  performs  the  work  with  a  consid- 
erable degree  of  perfection.  This  application  of  the  plow,  however,  is  by  no  means  adapted  to 
every  species  of  sabooil — the  most  common  one,  of  a  tiUy  clay,  containing  small  stones  and  occa- 
sional  bowlders,  presenting  insoperable  difficalties  to  its  progress ;  while  in  pare  anctooas  clay  it 
cats  iu  way  with  ease,  and  lays  aside  the  tenacious  farrow -si  ice  with  a  considerable  degree  of 
regalarity.  The  instramcnt  has  thus  a  limited  application,  but  a  ^ater  objection  exists  against 
it,  masmoch  as  it  requires  an  inordinate  amount  of  power  to  set  it  in  motion,  consisting  of  that  of 
19  horses.  This  circumstance  alone  still  more  limits  its  application,  for  there  are  comparatively 
few  farms  which  employ  6  pairs  of  horses  at  work ;  and  besides,  it  is  almost  impossible  to  yoke 
13  horses  together,  so  as  to  derive  the  amoaot  of  labor  from  them,  as  when  yoked  in  pairs.  It  ia 
traJy  distressing  to  see  the  horses  with  this  plow,  as  I  once  had  the  opportunity  of  witnessing  in 
a  field,  of  favorable  subsoil,  too,  in  the  neighborhood  of  Glai^^ow  in  183d,  on  the  occasion  of  the 
Highland  and  Agricultaral  Society's  Show. 

(871.)  Mr.  Smith,  Deanston.  has  given  a  description  of  Mr.  McEwan's  draining-plow,  which  it  is 
not  necessary  to  particularize  farther  than  that  ilie  hort»es  go  in  two  divisions,  one  on  each  side 
of  the  line  of  draught,  yoked  to  a  strong  master- tree  10  feet  long,  arranged  so  as  to  have  4  abreast* 
when  8  horses  are  used,  and  6  abreaiM:  when  12  horses  ar^  yoked. 

(872.)  With  regard  to  the  state  of  the  work  left  by  this  plow,  men  follow  with  s|>ades,  and 
take  out  a  bed  for  tiles  or  broken  stones,  and  correct  any  deviation  from  a  uniform  &1I  m  tlie  bot 
torn,  occasioned  by  unevcnnes.<)  of  ground.    The  tiles  or  stones  arc  then  put  in  the  osnal  manner, 
and  the  earth  is  returned  into  the  drain  by  the  plow. 

(873.)  This  drain-plow  is  made  of  two  Biz<»,  one  weighing  3  cwt..  costing  JCll,  the  other  weigh- 
ing 4  cwt.  and  costing  X8  8s.,  and  the  bam  or  swingle-trees,  necca<4ary  to  accompany  each  plow, 
are  3  six-horse,  4  three-horse,  and  a  strong  chain,  the  whole  costin?  £i  in, 

(874.)  With  regard  t6  the  length  of  drain  cot  by  this  plow.  Mr.  Smith  estimates  the  time  spent 
at  2  Diiles  per  hour  for  8  hours;  and  allowing  4  of  it  to  be  lost  in  turQing.s.  the  actual  quantity  of 
work  done  in  8  hours  he  takes  at  3,136  roods  of  6  yards,  or  about  19|  acres,  at  15  feet  asunder,  the 
drains  beingcut  from  18  to  32  inches  in  depth.  This  qnantity  of  'wtirk  is  corroborated  by  Mr. 
John  Glen,  Hilton,  Clackmannanshire,  who  slates  that  "  we  drain  400  Scotch  chains  in  9  hoars," 
going  down  hill  with  the  furrow,  and  up  empty. 

(875.)  The  rate  of  walking  tal^n  by  Mr.  Smith,  at  2  miles  the  hoar,  is  too  great,  as  the  distance 
traveled  in  plowing  1  imperial  acre  of  ground,  in  the  usual  way,  in  a  dav  of  10  hours,  which  con- 
stitotea  a  good  rate  of  work,  is  92  miles,  or  only  1742  yards  per  hour,  iurfuding  of  course  turnings. 
There  is  aiso  a  discrepancy  in  Mr.  Glen's  statement  of  draining  nearly  half  the  extent  of  his  land 
In  9  hours,  going  half  the  time  empty,  with  another  statement  where  he  says,  "  we  have  used  Mr 
McEwan's  drain-plow  for  tlie  last  4  montlis,  and  have  drained  837  chains,  Scotch  measure,  with 
it ;"  that  is,  only  2  days'  work  in  4  months,  with  6  horHcs.  the  drain  being  18^  inches  wide  at  top^  • 
and  8  inches  wide  at  bottom,  and  from  15  to  17  inches  in  depth. 

(876.)  The  cost  of  employing  this  drain-plow  is  thus  given  by  Mr.  Smith  : 

13  horses  at  4a  a  day  each X3    8    0 

8  men  at  3a  a  day  each 0  16    0 

To  cover  interest  of  cost,  and  tear  and  wear  oPplow,  say  Is.  the  hoar  0    8    0 

Total .€3  13    0 

wUch  is  only  1^  farthings  per  rood  of  6  yards** 

{877.)  Other  plows  have  been  invented  for  making  drains,  which  have  attracted  attention,  and 
engaged  the  advocacy  of  friends  in  the  immediate  locality  in  which  they  originated,  but  seem, 
never  to  have  extended  farther. 

(87&)  In  1832,  Mr.  Robert  Green,  a  fimner  in  Cambridgeshire,  published  an  account  of  a  drain* 
plow  of  his  invention.  It  cats  the  ground  33  inches  deep  and  8  inches  wide  at  top,  and  3  inches 
at  boCtonu  at  three  cuts ;  the  first  being  9  inches,  tlie  second  8  inches,  and  the  third  6  inches  deep. 
It  ia  said  to  take  the  earth  out  clean,  leaving  none  to  shovel  out  It  cuts  about  500  or  600  poMS 
or  rodm  of  the  above  dimensions,  at  three  timea  It  requires  4  horsc^s  at  the  first  time,  and  6  horses, 
the  other  two.  and  3  men  and  a  boy  to  work  them,  at  JCl  10a  a  day.  The  price  of  this  plow  ia 
quoted  ftt  Xl5.t 

(879.)  In  1833,  Mr.  Thomas  Law  Hodges  published  an  account  of  a  dram-plow  invented  by 
Mr.  Joon  Pearson,  Frotterden.  near  Granbrook  in  Kent  The  drain  is  taken  out  by  it  at  three 
tama.  Men  fbllow  with  narrow  scoops,  and  throw  oat  all  the  loose  earth  clean,  which  finishes  the 
drain  at  96  inches  deep,  at  an  expense  of  Id.  the  rod. 

(880.)  Both  these  implements  are  best  adapted  to  strong  clay  subsoilS)  and  best  for  plug-draining, 
efcpecially  Pearson's,  when,  tSter  its  operation,  a  long,  narrow  plug  or  slide  of  wood  is  used*  the 
clay  beinq  rammed  down  upon  which,  it  is  then  nrawu  forward  by  means  of  a  windlass  and 
rope.    Thin  plow  is  estimated  to  cost  £9  5s..  bat  with  spades,  scoops  and  rammers,  it  costs  £184  1 

(681.)  It  may  be  asserted,  without  mnch  fear  of  cootrndiction,  that  improvements  by  thofl>agh*  ] 

draining  will  never  become  general,  or  bo  made  permanent,  unless  the  assistance  of  Uie  landl<ml  1 

be  obtained.     When  left  altogetlier  to  the  tenant,  want  of  capital  and  the  shortness  of  the  lease  ] 

will  tend  at  ell  times  to  limit  the  extent  or  improvements,  and  will  seldom  be  made  permanent; 
becaoae  the  cme  interest  of  the  tenant  is  to  execute  the  work  only  in  such  a  manner  as  will  ae*  1 

coie  hia  own  temporary  purpose.    To  the  proprietor,  among  the  many  indaoementa  to  impiove 
hiaeetate  by  draining,  the  greatest,  at  least  the  most  satisfactory,  is,  tlwt  it  yields  an  immediale  | 

and  Itfgo  ratam.    If  he  has  do  spars  money,  he  hat  only  to  borrow  it  at  4.  per  cen^  and  lend  % 


*  Smkh'a  Remarts  on  Itiorooglh-Dralntnc: 
1  Greeu  on  Underdrainiag  Wet  sad  Cold  Land. 
1  Hedyop  oa  nib  Uoaaad  Advantages  orFaanoft*s  ui«latec-tlow« 
(71t) 
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oat  at  6  per  cent,  a  per  centa^  which  no  tenant  win  refoae  to  pay,  and  apon  a  aecitrity,  too^ 
nndoabted — ^tbat  of  bis  own  property.  No  one  will  deny  that  a  proprietor  ia  aa  ja«c]y  entiUed  to 
reoeiye  a  fair  retam  for  mone^  liud  oat  in  the  improvement  of  his  estate*  as  be  is  for  that  laid  oot 
on  the  origioal  purchase  of  it  Hence,  I  would  assnme,  as  a  general  principle,  that  for  every 
penny  laid  ont  by  a  proprietor  npoo  ameliorations  of  any  kind,  he  shall  have  pn  assurance  of  a 
retnm.  cither  immediate  or  prospective — immediate,  in  the  form  of  interest  or  of  additional  rent ; 
prospective,  io  the  increased  value  of  bis  property,  by  which,  in  after  leases,  it  will  yield  anch  an 
racreane  of  rent  as  will  repay  the  prr.sent  outlay.  Again,  as  regards  a  tenant,  I  wiO  aasame  that 
be  will  make  every  improvement  t>e  subject  of  a  calculBtion  of  profit  or  loss  for  one  leate  onlf, 
and  that  he  will  not  lay  out  any  moaey  mere/yfor  the  jmrpuse  of  making  improvements  to  extend 
bc3'ond  that  period  Let  him  even  have  an  assurance  of  a  rene^%*al  of  nis  lease,  still,  before  that 
takes  place,  a  valuation  will  be  made  of  hin  farm,  and  in  that  valuation  will  be  inclnded  his  im 

Eroveraents;  so  that,  while  he  originally  disbursed  the  whole  expense  of  them,  he  will  in  reality 
ave  to  pay  for  them  again  in  the  sliape  of  additional  ronr. 

(R92.)  (The  mechanical  principles  of  draining  have  been  already  so  fully  discussed  that  I  need 
noi  detain  you  a  nionient  with  their  examination  ;  but  this  will  be  the  best  place  for  considering 
a  most  inte'restiug  subject  cuunected  with  soil,  upon  >%  liich  the  whole  nece*sitv  of  draining  de- 
pends, I  refer  to  the  manner  in  which  an  excetis  of  water  proves  injurious  to  toe  fertility  of  the 
soil. 

(883.)  In  conhidering  tliis  subject  it  will  be  advisable  to  examine  into  the  effects  of  water,  Ist 
upon  the  meelianical  condition  of  the  eoil.  ami  2d,  n\Hm  its  chemical  constituents,  reserving  the 
influence  which  it  exerts  dire<*lly  upon  vecrelation  to  be  discusved  on  some  future  occasion. 

(884.J  If  you  call  to  mind  what  I  have  said  reerardin^  lite  mechanical  constitution  of  soil  (424), 
you  will  at  once  perceive  that  a  roil  in  situ  might  not  niaptl^''  be  compared  to  a  porons  solid  per- 
meated by  iniinmerahlc  tortuous  channels,  these  channels  being  fonned  by  the  interstitial  spaces 
occurring  between  the  various  particles  composing  the  soil 

{^A^.)  If  water  is  added  gradually  to  soil,  the  first  elfect  will  be  doubtless  to  fill  these  channels^ 
but  from  the  attraction  which  the  various  components  of  soil  have  for  water,  they  speedily  draw 
it  into  their  pores,  and  thus  ci^ipty  the  channels  so  that  even  after  a  ccmsiderable  addition,  the  soil, 
taken  an  a  whole,  does  not  lose  its  porosiC>'  although  each  particle  ha*  it*  individual  parea  filled 
with  water.  This  is  the  healthy  condition  of  soil ;  it  is  what  I  sliall  call  moint,  in  contradistinction 
to  vet.  Soil  in  iliirt  slate  can  be  crumbled  down  in  the  hands  without  making  them  mnddy,  al- 
though it  feels  distinctly  damp,  and  will  lose,  when  heated  to  212^  F.,  from  20  to  50  per  cent  of 
water. 

(886.)  If  now  more  water  should  be  added,  the  channels  will  be  again  filled,  and  as  the  porea 
of  each  particle  are  already  salnrnted  with  moisture,  they  can  again  oe  emptied  only  by  one  of 
the  two  following  methods:  1st,  either  very  gradually  by  evaporation  from  the  surface,  aa  in  tm< 
^drained  soil,  or,  2d,  much  more  rapidly  and  effectually  by  the  channels  having  commanicatioii 
with  some  larger  channel  in  a  relatively  lower  level,  as  is  the  case  in  drained  toil.  Soil  in 
which  all  the  interstices  between  its  particles  are  more  or  less  filled  with  water  ma^'  be  called 
tret  soil,  and  all  such  land  must  be  drained  before  It  can  be  properly  and  advantageously  cnlli- 
vated. 

(887  )  Yon  will  thus  perceive  that  water  does  no  harm,  in  fact  it  is  absolutely  necessary  in  soil 
to  long  as  it  does  not  alter  its  mechanical  condition ;  bnt  whenever  it  fills  up  tlie  interstitial  chan- 
nels it  becomes  injurious  for  tlie  following  reasons :  1st,  it  prevents  Uie  circulation  of  air  through 
tlie  soil,  as  this  takes  place  entirely  through  the  medium  of  these  channels ;  8d,  it  impoTerishea 
tliesoil  by  permitting  soluble  matter  to  soak  through ;  because  until  these  channels  are  nllcd  there 
is  no  flow  of  liquid  in  the  soil,  except  a  very  gentle  current  from  below  upward,  prodaced  by  ca- 
pillary attraction  toward  the  drier  particles  near  the  surface.* 

(888.)  Again,  an  excess  of  water  acts  most  injuriously  in  soil  by  reducing  its  temperatnrQp  Tbb 
is  owing  to  the  extremely  slight  conducting  power  of  water  for  heat,  aa  compared  to  earthy  mat- 
ter, assisted  also  by  the  cold  produced  by  continued  evaporation.  According  to  some  experi- 
ments which  I  performed,  the  diminution  of  heat  produced  in  this  way  amounts,  in  snmmer.  on 
an  average  to  61  degrees  of  Fahrenheit,  which,  according  to  Sir  John  Leslie's  mode  of  ealen- 
t  lating  elevation  by  the  mean  temperature,  is  equivalent  U>  a  difference  of  1.950  feet    When  we 

consider  the  effects  of  elevation  upon  the  nature  and  amount  of  produce,  we  shall  have  good  rea- 
son to  see  the  baneful  effects  of  such  a  change  as  this  represents. 

(889.)  Besides  the  above  injuries  inflicted  by  an  excess  of  water,  there  are  numerona  effects 
upon  tlie  chemical  changes  in  the  soil,  and  also  upon  the  plants  titemselvea,  all  of  which  must  bo 
considered  in  their  proper  place.  I  trust,  however,  tliat  what  1  have  advance<l  will  serve  to  im- 
press sufficiently  on  your  minds  the  evident  necessity  of  thorough-draining  in  all  sitnationa  wbera 
the  soil  is  vet. — H.  R.  M.] 

(690.)  Alter   pointing  out  the  effects  of  draining  in  ameliorating  the  soil  and  promotidg  a 

L  healthjf  condition  of  vegetation.  Professor  Johnston  proceeds  to  sliow  tlie  effects  of  water  op<m 

I  clay  soil.    "  I  shall  add  one  important  remark,'  he  says,  "  which  will  readily  suggest  itself  lo  the 

'  geologist  who  has  studied  the  action  of  air  and  water  on  the  various  clay  beds  that  occnr  here 

t  and  there  as  members  of  the  series  of  stratified  rocks.    There  are  no  claw*  which  do  not  gmdaally 

s^en  under  ttie  united  influence  of  air  and  of  running  water.    //  i*  Jalte  economy,  ther^ortt  to 

\  lay  down  fiie$  without  boIcm,  however  hard  and  »tiff  the  day  subtnil  may  ovpear  to  be.    In  the 

I  course  of  10  or  15  years,  the  stiflest  clays  will  soften,  so  as  to  allow  the  tile  to  sink,  and  many 

I  very  much  sooner.    The  passage  for  the  water  is  thus  gradually  removed ;  and  when  the  tile  baa 

sunk  a  couple  of  inches,  the  whole  must  be  taken  op.    Thonaands  of  milca  of  drains  htTe  been 

thus  laid  down,  both  io  the  low  country  of  Scotland  and  ij  the  southern  oountiea  of  England, 

which  have  now  become  nearly  useless ;  and  yet  the  system  itill  ^vsea  oil    It  woold  appear  even 

*  ^  ^'^  ^""^  ^  ^^  tnbjeet  by  me  in  the  Priao  Essays  of  the  Highland  and  AgricnUnnl  Soeiatyb 
I  (790) 
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«■  if  the  farmen  and  proprietore  of  each  district,  an  willing  to  believe  in  or  to  be  benefited  by  the 
experience  of  otbera,  were  determined  to  prove  the  matter  in  their  own  case  aJao,  before  they 
yrm  consent  to  adopt  that  surer  system  which,  though  demanding  a  slightly  greater  outlay  at  first, 
yv\\\  return  upon  the  drainer  with  no  aflLercalU  for  either  time  or  capital.  If  my  reader,"  con- 
tinues the  Professor,  **  lives  in  a  district  where  this  practice  is  now  exploded,  and  if  he  be  in- 
clined to  doubt  if  other  counties  be  ftinber  behind  the  advance  of  knowledge  than  his  own,  I 
would  invite  him  to  spend  a  week  in  crossing  the  county  of  Durham,  where  ne  may  find  oppor- 
tunities not  only  of  satisfying  his  own  doubts,  but  of  scattering  here  and  there  a  few  words  of 
useful  advice  among  the  more  intelligent  of  our  practical  farmers."* 

(892.)  As  the  preservation  of  the  fall  in  a  drain  on  nearly  level  ground  is  of  great  importance 
in  drying  it,  it  may  be  satisfactory  to  have  a  demonstraiion  of  the  fact  tliat  the  angle  subtended 
by  the  plumb-line  df,  in  fig.  183,  is  equal  to  the  angle  of  inclination  of  the  drain  b  ac.  The  rule 
is,  as  ndins :  ab:  :  une  of  the  angle,  b  ae  :  bCfthe  bight  of  the  fall :  Or.  multiply  the  natural 
sine  of  the  angle  b  achy  the  length  of  the  fall  a  b,  and  the  same  result  will  be  obtaincd.t 

(893.)  The  llomaua  practiced  draining  both  with  open  and  covered  drains,  the  former  in  clay 
and  the  latter  in  porous  soils.  The  instructions  given  oy  Palladinn  for  the  formation  of  drains  may 
be  received  with  surpriw  by  modem  practicera  of  the  art  on  account  of  their  correctness,  and 
when  their  great  antiquity  is  held  in  remembrance.  "  If  the  hnd  is  wet,"  he  sayM,  "  it  may  be 
dried  by  drains  drawn  from  every  part.  Open  drains  are  well  known:  covered  drains  are 
made  in  this  manner :  Ditches  are  made  across  the  field  3  feet  deep ;  afterward  they  are  filled 
half-way  up  witli  small  stouvs  or  gravel,  and  then  filled  to  the  surface  with  the  earth  that  was 
thrown  out.  These  covered  drains  are  let  to  an  open  one  to  which  tliey  descend,  so  that  the 
water  is  carried  off,  and  destroys  no  part  of  the  field.  If  stones  cannot  be  got,  bratiches,  or  straw, 
or  any  kind  of  twigs,  may  be  used  in  their  place."^ 

[We  have  omitted  some  calculations  and  tabular  statements,  designed  to  illustrate  the  par* 
ticular  and  comparative  cost  of  the  several  kinds  of  drains,  according  to  the  various  materials  em- 
ployed in  their  formation,  and  other  circumstances  affecting  the  question. 

AU  die  elements  of  these  calculations  differ  so  widely  from  such  as  would  be  brought  into  ao- 
count  in  this  country,  that  the  publication  of  them  here  would  aflbrd  no  reliable  or  useful  data  for 
thoso  who  might  be  disposed  to  enter  on  a  system  of  draining,  more  or  less  extensive.  Having 
so  thoroughly  exemplified  and  explained  the  principles  of  draining  as  conducted  in  a  counrry 
where  they  are  best  understood  and  recently  most  extensively  carried  out,  ever>'  reader  can  best 
Judge  for  himself  as  to  the  cost  and  ihe  probability  of  his  being  adequately  remunerated  by  the 
results.  These  questions,  as  they  arise,  must  depend,  in  all -cases,  on  the  peculiar  circumstances 
that  belong  to  them.  As  we  have  before  said,  the  portions  of  a  farm  which  roost  generally  invite 
the  operation  of  draining,  are  low  grounds,  and  usually  the  most  fertile,  when  divested  of  surplus 
moisture ;  and  if  any  reliable  inference  is  to  be  drawn  from  the  profits  of  this  operation  in  Eng- 
land, such  as  have  been  detailed,  the  increased  crops  to  be  expected,  would  warrant  a  heavy  oqI* 
lay,  to  say  nothing  of  the  sanaiary  efllsct,  which  has  also  been  referred  to.  The  reasons  hem 
given  for  not  copying  all  the  details,  relating  merely  to  the  east  of  draining  by  the  diflferent  method^ 
and  with  the  materials  employed  in  England,  might  seem  to  apply  to  many  others  which  haTe 
been  given  in  respect  to  other  branches  of  this  operation,  one  of  the  great  sources  of  the  increased 
productiveness  of  English  Agriculture ;  but,  in  the  first  place,  the  cases  are  not  exactly  parallel ; 
and  besides,  we  are  sa  fully  impressed  with  the  importance  and  the  profit  of  draining  rich  spots 
of  land  in  our  country,  and  so  well  satisfied  that  in  the  old  States  this  important  item  in  the  man- 
agement of  land  is  too  much  overlooked,  that  it  was  deemed  better  to  illustrate  the  subject  in  all 
its  aspects,  even  though  m^y  of  the  examples  given  for  that  purpose  may  not  be  exactly  appli- 
cable to  the  situatk>n  and  ciroomstances  of  American  landholders.  For  even  these  examples  may 
preeent  enoouragem^kit  to  Justify  the  operation,  in  numberless  instances  where  it  has  been  neg- 
lected ;  and  at  all  events,  they  serve  more  fully  to  explain  one  of  the  great  problems  of  the  day; 
with  which  every  enlightened  agriculturist  ought  to  be  familiar  m  all  its  phases.    Ed,  F.  Lib.\ 


*  Johnston's  Elements  of  Asrienhural  Chemistry. 

t  Hee  the  pmciical  application  of  this  rule  on  a  large  scale  illnetratcd  in  Denton  on  Model  Mapping 

I  Dleksan^  Husbsnmy  of  the  Ancients,  vd.  L 
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26L    YOKING  AND  HARNESSING  THE  PLOW,  AND  OF  SWING-TREES. 

"Ko  irbeela  vupport  the  diring  pointed  share; 
No  groaning  ox  ta  doomed  to  labor  there ; 
No  belpmnics  teach  the  docile  atfed  his  road; 
Alike  unknown  the  pl<tw*boy  and  the  goad; 
Bui,  nnuaaiaced  through  e«cb  toilaoine  day. 
With  fettiiliog  brow  the  piowm-oi  ckr«Tea  hia  wi^ ." 

BloomfxiXO. 

(894.)  Hating  inspected  the  varieties  of  soil  within  the  spbere  of  jonr 
observation,  and  been  told  of  the  various  modes  in  which  the  land  may  be 
stirred  by  the  plow  in  winter,  it  will  be  proper  for  you  to  know  the  simple 
and  efficient  method  by  which  horses  are  attached  to  and  driven  in  the 
plow  in  Scotland,  before  the  winter-},  lowing  of  the  soil  is  begun,  and  to 
enable  you  to  conceive  the  process  more  vividly,  you  will  find  a  pretty 
accurate  representation  of  a  plow  at  work  in  Plate  XIIL* 

(895.)  The  first  thing  that  will  strike  you  is  the  extreme  simplicity  of 
the  whole  arrangement  of  the  horses,  harness,  plow,  and  man,  impiessiiiff 
you  with  the  satisfactory  feeling  that  no  part  of  it  can  go  wrong,  and  at 
ford  you  a  happy  illustration  of  a  con.plicated  arrangement  performing 
complicated  work  by  a  simple  action.  On  examining  particulars,  you 
will  find  the  collar,  better  seen  in  fig.  197,  around  the  horse's  neck,  serv- 
ing as  a  padding  to  preserve  his  shoulders  from  injury  while  pressing  for- 
ward to  the  draught.  Embracing  a  groove  in  the  anterior  part  of  the  col- 
lar, are  the  haims,  composed  of  two  pieces  of  wood,  curved  toward  their 
lower  extremities,  which  are  hooked  and  attached  together  by  means  of  a 
■mall  chain,  and  their  upper  extremities  held  tight  by  means  of  a  leather 
strap  and  buckle ;  and  they  are  moreover  provided  on  each  side  with  an 
iron  hook,  to  which  the  object  of  draught  is  attached.  The  horae  is  yoked 
to  the  swing-trees  by  light  chains  called  trace-chaitu,  which  are  linked  oa 
one  end  to  the  hooks  of  the  haims,  and  hooked  at  the  other  into  the  eyes 
of  the  swing-trees.     A  back-hand  of  leather  put  across  the  back,  near  the 

[*  How  little  soever  may  be  doing  for  dmeminating  in  America  among  the  rising  generatioa 
of  agricaltnriats  a  knowledge  of  the  principle*  of  their  art,  it  may  be  said  to  the  credit  of  dm 
profMsion,  that  in  the  lightness  and  perfection  of  oar  gearing,  and  in  the  manner  of  attaching  and 
using  the  motive  power  employed  in  tlie  field  of  AKricnltnre,  we  are  not  behmd,  if,  indeed,  wm 
are  not  in  advance,  of  countries  the  most  bis^hly  improved.  Yankee  ingeAuity,  in  UMuatiioad- 
play,  under  oar  free  Government,  has  effected  wonders  »n  the  form  and  structure  and  economy  of 
agricultaral  implements  and  machinery,  for  saving  cost  and  labor,  except  perhaps^  such  aaarsaf 
a  costly  nature,  involving  too  much  expense  for  common  use.  It  is  not  to  be  maintained  that  ovr 
materials,  especially  of  leather,  or  our  workmanship  in  harness  manufacture  and  saddlery,  are  by 
any  means  as  perfect  as  in  England ;  but  so  little  have  we  *o  learn  from  tbem  about  '*  yoking  aud 
hametsing  the  plow,''  that  we  might  have  ventured  to  omit  this  chapter  except  that  we  choosa, 
as  well  to  gratify  the  curiosity  as  to  instruct  the  minds  of  young  vid  inquiring  readers.  England 
and  Scotland  are  admitted  to  be  in  the  van  of  all  European  natiins  in  the  march  of  improvement, 
especially  in  scientiiio  Agriculture ;  and  he  would  be  deemed  but  a  careless  observer  who  should 
viat  either  the  one  or  the  other  and  come  back  without  being  able  to  tell  if  there  were  aaythinif 
peculiar  in  their  mode  of  haraessing  their  teams  to  agricultural  implements.  The  next  best  thiny 
10  seeing  for  one's  self  is  to  be,  as  herein,  authentically  informed.  The  same  reasons  without  feelr 
ing  the  necessity  of  repeating  them,  will  prompt  us  to  give  many  other  items  that  intg-iU  be  omi^ 
led  were  we  to  study  nothing  but  praetieal  usefulness  and  saving  to  our  publishers. 

Ed,  Fmm.  Lik]- 
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groins  of  the  horse,  supports  the  trace-chains  by  means  of  siinple  hooka. 
The  hridU  has  blinders,  and  while  the  horse  is  in  draught,  it  is  customarj 
to  hang  the  hearing^ems  over  the  tops  of  the  haims.  In  some  parts  of  the 
country  there  are  no  blinders  ;  and  there  is  no  doubt  that  many  horsea  so 
brought  up  will  work  very  well  without  them.  But  in  cases  of  horses  of 
60  timid  a  nature  as  to  be  easily  frightened  at  distant  objects,  and  those  of 
so  careless  a  disposition  as  to  look  itiuch  about  them,  they  are  useful  in 
keeping  the  attention  of  the  horse  to  his  work.  You  observe  there  are 
two  horses,  the  draught  of  the  common  plow  requiring  that  number,  which 
are  yoked  by  the  trace-chains  to  the  swing-treeSf  which,  on  being  hooked 
to  the  draught-swivel  of  the  bridle  of  the  plow,  enable  the  horses  to  exer- 
cise their  united  strength  on  that  single  point ;  and  being  yoked  abreast, 
they  are  enabled  to  exert  their  united  strength  much  more  effectually  than 
if  yoked  atrip-— that  is,  one  before  the  other.  The  two  horses  are  kept 
together  either  by  a  leather  strap^  buckled  at  each  end  to  the  bridle-ring, 
or  by  a  short  rein  of  rope  passed  from  the  bridle-ring  to  the  shoulder  of 
each  horse,  where  it  is  tastened  to  the  end  of  the  trace-chain  with  a  knot. 
The  strap  prevents  the  horse  separating  beyond  its  length,  but  allows  their 
heads  to  move  about  loosely ;  the  short  reins  prevent  them  not  only  sepa- 
rating, but  keep  their  heads  steady ;  and  on  this  account,  horses  nst- 
ened  with  reins  can  be  turned  round  more  quickly  and  simultaneously 
than  with  the  strap.  The  plowman  guides  die  horses  with  plotc-rems^ 
made  of  rein-rope,  which  pass  from  both  stilts  to  the  bridle-ring  of  each 
horse,  along  the  outermost  side  of  the  horse,  threading  in  their  way  a  ring 
on  the  back-band  and  sometimes  another  on  the  haims.  The  reins  are 
looped  at  the  end  next  the  plowman,  and  conveniently  placed  for  him  un- 
der the  ends  of  pieces  of  hard  leather  screwed  to  the  foremost  end  of  the 
helves ;  or  small  rings  are  sometimes  put  there  to  fasten  the  reins  to.  In 
many  places,  only  one  rein  is  acttchea  to  the  near-side  horse,  and  in  oth- 
ers the  horses  are  guided  solely  by  the  voice.  It  is  perfectly  obvious  that 
the  plowman  must  have  a  better  and  quicker  command  over  his  horses 
with  a  double  than  a  single  rein,  and  very  much  more  so  than  by  the  voice 
alone. 

(896.)  Thus  harnessed,  each  horse  has  not  much  weight  to  bear,  nor  is 
its  harness  costly,  though  made  of  the  strongest  harness  leather,  as  this 
statement  will  show : 

Weiffht  VdM. 

CoUnr 15lbs.  Xl    0    S 

Halmfl^  when  covered  with  plate-iron,  and  with  a  strap 7    "  0    5    t 

Bridle 41"  0  10    • 

Back-band 3}"  0    8    0 

Chains ...8   •*  at7d.perlb.         0    4    8 

Total 38  lb&  and  for  each  horse  £3    8    8 

When  compared  with  the  weight  of  English  harness,  these  are  little  more 
than  feather-weight. 

(897.)  The  collars  are  differently  mounted  in  the  cape  in  diflerent  parts 
of  the  countiy.  The  use  of  the  cape  is  to  prevent  rain  falling  upon  the 
top  of  the  shoulder,  and  getting  between  the  collar  and  shoulder,  where^ 
in  draught,  it  would  heat  and  blister  the  skin.  In  the  Lothians,  the  cap« 
of  the  torm  of  fig.  197  is  both  neat  and  convenient.  In  Forfarshire,  and 
somewhat  more  northerly,  it  is  of  the  form  of  fig.  198,  which  lies  flatter 
and  comes  farther  back  than  the  former ;  and  it  is  certainly  a  complete 
protection  from  rain ;  but  it  makes  the  collar  rather  heavy,  and  its  own 
weight  is  apt  to  loosen  the  sewing  of  white  sheep-skin  with  which  it 
is  attached  to  the  body  of  the  collar.  Fig.  199  is  a  torm  of  cape  conunon 
in  England,  which  answers  no  purpose  ofprotection  firom  rain,  but  rather 

(771) 
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ID  odch  die  wind,  uid  theieby  obstruct  the  pnnroM  of  tbe  lioree.  Sank 
•  0^90  i>  frequently  oniaa>eDted  with  flaring-colored  red  wonted  fiingw 
ronnd  the  edge,  or  nitb  Urge  taaaels  from  tne  coraec  and  middl*,  or  ere* 
mtbbfiUB. 

Hf.  UT.  ric  IN.  ng.  i» 


(698.)  With  regard  to  ornamenting  farm  harness,  it  never  appears,  in 
my  estimation,  to  greater  advantage  than  when  quite  plain,  and  of  good 
materials  and  excellent  workmanship.  Brass  or  plated  Duckies  and  hrow- 
bands,  worsted  rosettes,  and  broad  bands  of  leatlier  tattooed  with  fillagree 
sawing,  serve  only  to  load  and  cover  the  horses  when  at  work,  and  display 
a  wasteful  and  vulgar  taste  in  the  owner.  Whatever  temptation  there 
may  be  in  towns  to  show  off  the  grandeur  of  teams,  you  should  shun  such 
dinilay  of  weakness  in  the  country. 

^99.)  The  English  farmer  is  not  uiifrequently  recommended  by  writers 
on  Agriculture  to  adopt  the  2-horse  plan  of  working  the  plow ;  but  the 
recommendation  is  never  accompanied  with  such  a  description  of  the  plow 
as  any  farmer  could  understand  it  who  had  never  seen  a  plow  with  2  hordes 
M  work ;  and  it  is  not  enough  to  tell  people  to  adopt  this  or  that  plan, 
without  puttin?  it  in  their  power  to  understand  what  is  recommended. — 
To  enable  the  English  farmer,  who  may  never  have  chanced  to  see  a  Iwo- 
norse  plow  at  work,  and  to  facilitate  the  understanding  of  its  arrangements 
by  thoee  who  may  have  seen,  but  not  have  paid  sufficient  attention  to  it, 
the  figure  on  Plate  XIII.  has  been  enecuted  with  a  regard  to  show  the 
jiut  proportions  of  the  various  parts  of  the  plow  and  the  harness.  The 
■low  has  been  snfBciently  well  explained  alxeady,  and  keeping  in  mind 
gw  relative  proportions  of  its  parts,  those  of  the  horse  and  bomess  may  be 
aaceitaioed  from  this  plate  ;  for,  so  practically  correct  are  those  propor- 
tions, that  any  one  desirous  of  mounting  a  plow  in  a  similar  manner  may 
QUily  do  BO  from  this  figure  before  them. 

(900.)  Although  the  reins  alone  are  sufficient  to  guide  the  horses  in  the 
direction  they  should  go— 4od  I  have  seen  a  plowman  both  deaf  and  dumb 
manage  a  pair  of  horsee  with  uncommon  dexterity — yet  the  voice  is  m. 
J»»dj  assistance  to  the  hands,  the  intonations  of  which  homes  obey  with 
OAlerity,  and  the  modulatioiM  of  which  they  understaod,  whether  exprae^ 
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Ive  ef  dkpkieiire  or  olheTwi«e.  Indeed,  in  Bome  df  the  midland  oounties 
of  Scotland,  it  ift  no  uncommon  occurrence  to  observe  the  plowmen  guid- 
ing their  horses,  both  in  the  field  and  on  the  road,  with  nothing  but  the 
voice ;  but  the  practice  is  not  commendable,  inasmuch  as  those  accuAomed 
to  it  fall  into  the  practice  of  constantly  roaiing  to  their  horses,  wliich  at 
length  become  regardless  of  the  noise,  especially  at  the  plow ;  and  'Cn  the 
road  the  driver  has  no  command  over  them,  in  any  case  even  of  the  slight- 
est emergency,  when  he  is  obliged  to  hurry  and  seize  the  bridle  of  the 
horse  nearest  to  him  at  the  time ;  and  should  one  or  both  horses  evince 
restiveness,  when  he  can  only  have  the  command  of  one  by  the  bridle,  he 
runs  the  risk  of  being  overcome  by  the  other  or  by  the  cart. 

(901.)  The  lanffuage  addressed  to  horses  varies  as  much  as  even  the  dia 
lects  are  observed  to  do  in  diiferent  parts  of  the  country.  One  word,  TFb, 
to  stop,  seems,  however,  to  be  in  general  use.  The  motions  required  to 
be  perfi)rmed  by  the  horse  at  work  are — ^to  go  forward,  to  go  backward, 
to  go  from  you,  and  to  come  toward  you ;  and  the  cessation  of  all  these, 
namely,  to  stop  or  stand  still. 

To  lessen  or  cease  motion. — The  word  Wb  is  the  common  one  for  a  ces- 
sation of  motion ;  and  it  is  also  used  to  the  making  any  sort  of  mo- 
tion slower ;  and  it  also  means  to  be  careful,  or  cautious,  or  not  be 
afraid,  when  it  is  pronounced  with  some  duration,  such  as  Wb-o^o. 
In  some  parts,  as  m  Forfarshire,  Stand  has  a  similar  signification ; 
but,  to  stand  without  any  movement  at  all,  the  word  Still  is  there 
employed.  In  England,  Wb  is  to  stop. 
7b  go  forward. — The  name  of  the  leader  is  usually  pronounced,  as  also 
the  well-known  Chucks  Gkuck,  made  with  the  tongue  at  the  side 
of  the  mouth,  while  impelling  the  breath. 
To  step  ha4:kward.-^Back  is  the  only  word  I  can  remember  to  have 

heard  for  this  motion. 
To  come  toward  you, — Hie  is  used  in  all  the  border  counties  of  Esglaind 
and  Scotland ;  Hie  here^  Gome  other,  are  conmion  in  the  midland 
counties  of  Scotland.    In  towns  one  hears  frequently  Wynd  and 
Yame,    In  the  west  of  England  Wo-e  is  used. 
To  go  from  you, — Hup  is  the  counterpart  to  hie  in  the  southern  coun- 
ties, while  hand  aff  is  the  language  of  the  midland  counties ;  and, 
in  towns,  Haap  is  used  where  wynd  is  heard,  and  Hip  bears  a  sim- 
ilar relation  to  vane.     In  the  west  of  England  Gee  agen  is  used. 
In  all  these  cases,  the  speaker  is  supposed  to  be  on  what  is  called  the 
ttear-'side  of  the  horse— that  is,  on  the  horse's  lefl  side.    As  a  single  word 
is  more  convenient  to  use  than  a  sentence,  1  shall  employ  the  simple  and 
easily  pronounced  words  hup  and  hie,  when  having  occasion  to  describe 
any  piece  of  work  in  which  horses  are  employed. 

(90S.)  [Tbe  nringle  or  iwing-tree*,  wh'tpp'e-treen,  draught-ban,  or  amply  ban — fbr  by  aD  dwSS 
mraes  are  they  known — are  those  bars  by  which  horses  are  yoked  to  the  plow,  harrows,  and 
other  implements.  In  the  plow-yoke,  a  set  of  swing-trees  consists  of  3,  as  represented  in  6g.  SOOi 
-where  a  points  oat  die  bridle  of  the  plow,  &  6  the  main  swing-tree  attached  immediately  to  the 
bridle,  e  e  the  farrow  or  off-side  little  swing-tree,  and  d  d  the  land  or  nigh-side  little  tree,  arranged 
in  the  position  in  which  they  are  employed  in  working.  The  length  of  tbe  main-tree,  between 
die  pomts  of  attachment  fbr  the  small  trees,  is  generally  3|  feet,  bat  this  may  be  yaried  more  or 
leas;  the  ten^th  of  the  little  trees  is  asaaUy  3  feet  between  tbe  points  of  attaohment  of  the  trsM" 
diain,  bat  this  also  is  subject  to  rariation. 

(003.)  Swing-trees  am  fbr  tbe  most  paxt  made  of  wood,  oak  or  ash  being  most  gonerallv  oeod ; 
bat  the  former,  if  soand  English  oak.  is  by  mnch  tbe  most  daraUe,  thoogb  good  Scotch  ash  is  the 
■Cnnigest,  so  long  as  it  remains  soand,  bat  it  is  liable,  by  long  exposare,  to  a  species  of  decay  re* 
■embraig  dfy>rot  As  it  is  always  of  importance  to  know  the  why  and  wherefore  of  ererytBiagi 
I  shall  bere  point  out  how  it  may  be  known  when  a  swing-tree  is  of  a  proper  degree  of  sttengih. 
A  swing-tree,  when  in  the  yoke,  andergoes  a  strain  similar  in  practice  to  tnat  of  a  beam  support- 
•d  at  both  ends  and  loaded  at  the  middle ;'  and  the  strength  of  beams  or  of  swing-trees  m  thfa  sCUto 
k  proportional  to  their  breadths  mahiplied  into  the  square  of  their  depths  and  divided  by  their 
leogtfaa.  It  is  to  be  understood  that  the  S/^th  here  expressed  is  that  dimension  of  tbe  8wmff>tne 
(773) 
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thtt  liM  in  the  dincdon  of  the  atnin,  or  what  in  tbe  Ungiupro  of  tgrkoltonl  meobaaiet 
die  6rvwtt4  of  the  swing-tree.    To  apply  the  aboTe  expieanon  to  pnotioe— eoppoae  a 

F1g.90a 


THE  8WIH0-TRCKS  rOK  TWO  HOBSBS. 

of  3  feet  in  lengrth  betwreen  the  points  of  attachment  for  the  dranshtp  that  its  breadth  is  1|  inches 

and  depth  3  inches  and  another  of  tbe  same  breadth  and  depth,  but  whose  length  is  6  feet,  then 

.•^               *t^«             ^         1-5X3X3  ,,^  ,        ,  1-5X3X3 

in  the  case  of  the  first  we  have  — —s =  4-5 :  and  in  the  second  we  hare  - 


3  feet  "''  6 

anmigtfa  of  these  two  being  as  9  to  1 ;  and.  to  make  the  6-feet  swing-tree  of  eqnal  sirengdi 
with  the  other,  the  hreadik  most  be  increased  directly  as  the  length — that  ift  to  say,  doubled — or 
the  depth  increased,  so  that  its  $quare  shall  be  dooble  that  of  tbe  former.  Hence  a  swing-tree  of 
6  feet  long,  and  having  a  breadth  of  IJ  inches  and  depth  4|  inches,  will  be  eqoal  in  strength  to 
the  3-feet  swing-tree  with  a  breadth  or  1|  and  depth  or  3  inches;  bot,  the  depth  remaining  e<iQal, 
the  breadth  is  reqaired  to  be  doubled^  or  made  3  inches  for  the  6-feet  swing- tree. 


nil 

the  length  in  feet,  and  multiply  — _  . , , 

the  prGNiact  will  be  the  force  in  pounds  that  would  bre^  the  swing-tree  or  the  beam.* 

1'5  X  3*  X  740 
then,  taking  the  former  dimensions  as  of  a  small  si>('ing-tree,  — =3,333  lbs.  tbe  ab- 

solute  force  that  would  break  the  tree ;  but,  taking  into  account  the  defect  that  all  wooda  are  lia- 
ble to  break  from  crossing  the  fibres  and  other  contingent  defects,  we  may  allow  |  to  go  for  seca- 
rity  against  such  contingrocies,  leaving  a  disposable  strength  eonal  to  1,666  lbs.  It  has  been 
riiown  (634)  that  the  usual  force  exerted  by  a  horse  in  the  plow  ooes  not  exceed  168  lbs.,  but  h 
oocasionally  rises  to  300  lbs.,  and  on  accidental  occasions  even  to  600  lbs. ;  but  this  is  not  nrach 
beyond  )  (M  the  disposable  strength  of  the  3-fcet  swing-tree  when  its  breadth  and  depth  are  14 
and  3  inches.  The  depth  of  such  trees  may  therefore  be  safely  reduced  to  8|  lnche%  and  still  re- 
tfin  a  sufficient  degree  of  stren^  to  resist  any  possible  foroe  that  can  come  upon  it  la  the  large 
■wing-tree  the  same  rule  applies;  suppose  its  lengdi  between  the  points  or  attachment  to  be  3 
feet  9  inches,  its  breadth  1|  mches,  and  depth  3|  mches,  the  material  bemg  ash  as  befofe;  then 

l-TS  X  3'5*  X  740 

2^ =  4,S30  lbs. ;  reducfaig  this  |  for  security,  there  remafai  3,115  Iba.,  but  the  great- 

•Si  force  that  may  be  calculated  upon  finom  2  horses  is  1,800  lbs. ;  we  have,  therefore,  nearly  doable 
■aouri^r  in  this  sue  of  large  swing-tree. 

(905.)  In  proportioning  tbe  strong^  of  swing-trees  to  any  particular  draughty  let  the  greateat 
poasihle  amount  of  force  be  calculated  that  can  oe  applied  to  each  end  of  the  tree,  the  sum  of  theee 
will  be  the  opposhig  force  as  appUed  at  the  middle,  and  this  may  be  taken  as  above  (904)  at  600 
IbsL  for  each  norae ;  out,  for  security,  let  it  be  3  tfanes  or  1,800  Iba  each  horse  H,  any  number  of 
banes  being  m  H;  «pd  having  fixed  upon  a  breadth  B  for  the  tree,  and  L  the  length,  C  being  the 

mutant  as  before,  then  the  depth  D  will  be  found  thos:    ^^  ^  =P| ;  on  ia  wofd%  malti- 
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ply  the  length  into  m  many  times  1,800  Ibt.  as  tbera  aro  to  be  horaea  apnlied  to  the  tree,  dhrU^ 
ttie  product  by  the  etnutaiU  f740  for  aab,  or  660  for  oak]  maltiplied'  into  tne  breadth,  the  qaotienl 
will  be  the  aooare  of  the  depth,  and  the  naai«>root  or  thia  will  be  the  depth  of  the  twing'treflL 
with  ample  allowance  for  a4Nnu'anoe  atrength.  In  aU  caaei^  the  depth  at  the  enda  may  be  rednead 
to  I  of  that  of  the  middle. 

(906.)  Wooden  awing-tieea  ongfat  always  to  be  fitted  np  with  daap  and  eye  moanting  of  th« 
hfM  wroa^ht-iron,  from  S  to  2|  iooiea  broad,  ahoot  3-16  inch  thick  in  the  middle  parts,  and  worked 
off  to  a  thm  edge  at  the  sides ;  the  part  forming  the  eye  may  range  from  ^  inch  diameter  in  th« 
center  eye  of  the  large  tree  to  j  inch  in  the  end  clasps  of  the  small  treea ;  and  they  are  applied  lo 
the  wooa  in  a  hot  state,  which,  by  cooling,  makes  tnem  take  a  firm  seat  In  the  main  tree,  tiM 
middle  clasp  has  asoally  a  ring  or  a  link  e  welded  into  it.  by  which  the  set  is  attached  to  the  ImkA 
of  the  plow's  bridle ;  the  two  end  clasps  have  their  eyes  on  the  opposite  edge  of  the  swing-tree% 
with  safficient  opening  in  the  eyes  to  receive  the  8  liooks  of  the  small  tree.  The  small  are  treea 
lomished  with  tne  8  hooks,  by  which  they  are  appended  to  the  ends  of  the  main  trees;  and  ead 
daspa  are  adapted  to  receive  the  hooka  of  the  trace<chains  //,  /f  g^  a  small  part  only  of  which  are 
shown  in  the  ngare.  The  detached  figure  A  is  a  transverse  section  of  a  tree  showing  the  form  of 
the  clasps,  the  scale  of  which  is  doable  the  size  of  the  principal  figure  in  the  cut 

(907.)  Though  wood  has  hitherto  been  the  material  chiefly  used  tor  Bwiag-tree%  there  have  bees 
some  successful  trials  of  malleable  iron  for  the  purpose.  .These  have  been  varioualy  oonstracted» 
in  some  cases  entirely  of  sheet-iron  tarned  round  into  a  form  somewhat  resembling  the  wooden 
trers<;  hot,  in  this  form,  either  the  iron  must  be  thin,  or  the  bar  must  be  inconveniently  heavv ;  if 
the  former,  durability  becomes  limited,  by  reason  of  the  oxidation  of  the  iron  acting  over  a  iwge 
SOI  bee.  and  soon  destroving  the  iabric.  Another  method  has  been  to  form  a  diamond-shaped 
truss  of  solid  iron  roda^  ue  diamond  being  very  mach  elongated — its  length  being  3  feet,  and  its 
breadth  about  4  inches,  with  a  stretcher  between  the  obtuse  anffles.  A  third  has  been  tried,  ooa- 
sisting  of  a  straight  welded  tube  of  mdleable  iron,  about  3  feet  long  and  |  i|ich  diameter.  In  thia 
tube,  acting  as  a  strat,  a  tension-rod.  also  of  malleable  iron,  is  applied  with  a  deflection  of  4  inches 
the  extremities  of  the  tension-rod  being  brought  into  contact  bv  welding  or  rivetine  with  the  enda 
of  the  tubular  strut,  and  eyes  formed  at  the  ends  and  middle  for  tlM  attachment  oi  the  hooka  and 
chains.  A  tree  thus  formed  is  sufficiently  strong  for  every  purpose  to  which  it  is  applied,  whila 
Its  weight  does  not  exceed  7  lbs. ;  and  Uie  weight  of  a  wooden  tree,  with  its  mounting,  frequently 
-weighs  8  lbs.  The  price  of  a  set  of  common  wooden  trees,  with  die  iron  mounting,  is  19s.,  and 
of  the  iron  trees  18a. 

(908.)  The  fore^ing  remarka  apply,  so  fiur  as  arrangement  goes,  to  the  common  d-horae  swing- 
trees  ;  out  the  various  modes  of  applying  horse-power,  both  as  regards  nomber  and  position  of  tM 
horses,  require  farther  illustration.  The  next  I  shall  notice,  therefore,  is  the  B-kcrte  yoke^  of  which 
there  are  various  mode»->the  simplest  of  which  is,  first,  a  pair,  working  in  the  common  treea,  fig. 
5XK) ;  and,  for  the  third  liorse,  a  light  diain  is  attached  by  a  shackle  to  the  middle  of  the  maui  bar 
b  h.  To  thia  chain  the  third  horse  is  yoked,  taking  his  place  in  front  of  the  other  two,  in  nnkx)ra 
fiMhion.  This  yoke  is  defective,  inasmuch  as  there  are  no  means  of  equalizing  the  dranght  of  the 
third  horse. 

(909.)  Perhapa  the  most  perfect  method  of  yoking  a  3-horse  team,  whether  abreast  or  oniooiB- 
fiiriikm,  ia  that  oy  the  compensation  lever%  fig.  901 — a  statical  combination,  whiob  is  at  onoo  ooi^ 


Fi^aOl. 
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TRS  SWIHO-TRKIS  FOR  TBRKI  BORSIS. 


:  in  Its  eqnalfaation,  aciendfic  in  its  principles,  and  elegant  in  its  arrangement ;  and  I  haw  to 

gjot  my  inability  to  single  out  the  person  who  first  applied  it    The  apparatoa  in  the  figure  is 

lepfesented  aa  implied  to  tlie  subaoilplow-^  being  the  bridle  of  that  plow ;  d  is  a  main  swing- 
(775) 
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ttiM,  S  iset  in  length,  and  of  ■treaffdi  proportioiied  to  die  dmerlit  of  3  horwe;  end  edeme  thn» 
MmU  oombmu  treea,  one  fi>r  each  hone.  Hie  tnc&<haio»  ue  here  hrokes  ^9Xf,  r,  reepectiv^ 
If,  hot  era  to  be  ooaceived  m  eztendiiig  iwifid  to  the  dioaMen  of  the  hone&  Between  An 
IMhi  nring-trBO  and  the  thfee  amall  onee  the  oompenaating  apparatna  la  placed,  aa  m  die  figure, 
eonaiatiog  of  three  loTera.  naaaUy  cooatmcted  of  iron.  Two  of  tbeae,  it  and  At,  are  Idven  of  die 
ibat  Older,  bat  with  nneqaal  anna,  the  fidcrmn  k  bemg  fixed  at  4  of  the  entire  length  fnmt  the 
OQtwafd  end  of  each ;  the  anna  of  theae  lerera  are  therefore  in  die  proportion  of  9  to  1,  and  the 
ealfae  length  of  each  between  the  paints  of  attadimeiitia  27  inchea.  A  connecting  lever  f,  of  eqnal 
■Rn%and  20incbeain  lengduia  jointed  to  the  lonserannattofthelbmier,  by  meona  of  the  double 
ihott  linka  at,  n.  The  two  levera  i  t,  k  t,  are  booked  by  meaaa  of  their  ahaeklea  at  A  to  the  bmib 
jwiiii  III  II  h ;  and  the  three  amall  awing-treea  Cfd^e,  are  hooked  to  the  ccMapenaation  lever  at  k, 
k  ad /.  From  the  mechviical  arrangement  of  theae  lerera,  if  the  whole  reaiaiance  at  a  be  taken 
m  000  Iba.,  k  and  k  will  each  require  an  exertion  of  300  Ibo.  to  oreroume  die  reaiatance.  But  these 
tavo  fbioea  fall  to  be  aabdivided  in  the  proportion  of  the  anna  of  the  lerera  At;  |  of  eadi,  or  200 
Iha^  being  allotted  to  the  arma  A,  and  tne  remaining  i,  100  Iba..  to  the  anna  %  which  brinsa  the 
ayatora  to  an  eqailibriom.  The  two  Ibrcea  t,  t,  being  coofomed  by  meana  of  the  conneetinK- leren 
Mf  n,  their  anion  prodacea  a  force  of  200  Iba.,  thoa  eqoaltzing  the  three  oldmate  forcea  A  /A  to  200 
Iba.  each,  and  dieae  three  combined  are  eqaal  to  the  whole  reaiatance  a ;  and  the  3  horaea  that  are 
yoked  to  the  awing-tree  c,  <{,  «,  are  aobjected  to  eqoal  exertion,  whatever  may  be  the  amoant  of 
fMiatanee  at  a  which  haa  to  be  overcome. 

(910.)  The  Jodicioos  former  will  freqoently  aee  the  propriety  of  lightening  die  labor  of  aonne  in* 
dhridoal  horse ;  and  this  is  easily  accomplished  bjr  the  compenMtion  apparatosi  For  this  parpoae, 
OBO  tft  more  holes  are  perforated  in  the  levera  A  t,  on  each  iiide  of  the  trae  folcnim  A,  to  receive 
the  bolt  of  the  amall  ahaeklea  A.  By  shifting  the  diackle  and  boh,  the  relation  of  the  f^ea  A  and 
t  are  changed,  and  that  in  any  proportion  tmu  may  be  desired ;  bat  it  is  neceeaaxy  to  obaorve  that 
the  ditianee  of  the  additional  holea.  on  either  side  of  the  central  hole  or  folcrnm  of  eqaiHbriam  in 
Aie  syolem,  ahoald  be  in  the  same  proportion  as  the  length  of  the  arms  in  which  the  holes  are  per- 
forated. Thas.  if  the  distance  between  those  in  the  short  arm  ia  half  an  inch,  those  in  the  longer 
arm  shoald  be  an  inch.  By  aach  arrangement,  every  increaae  to  die  exertion  of  the  power,  wheuer 
OB  the  long  or  the  short  arm,  woald  be  ec^aal. 

(911.^  The  same  principle  of  oompenaation  has  been  applied  to  varioas  ways  of  yoking,  one  of 
which  la  a  complicated  form  of  that  jast  described.  The  main  swing-tree  and  the  compensatioQ 
leven  are  the  same,  except  that  they  may  be  a  few  inches  shorter  in  all  the  arms,  and  the  middle 
one  of  the  three  amall  swing-trees  also  shorter.  The  yoking  is  performed  in  diis  manner :  TIm 
nigh  trace-chain  of  the  nigh  horse  is  hooked  to  the  end  o  of  the  swin^-trce  c,  and  hia  off-side  trace- 
flwda  to  die  end  o  ot  the  swing-tree  d.  The  middle  horse  haa  his  nigh -side  chain  hooked  to  the 
ead  p  of  tlw  awing-tree  c,  while  his  oflMde  chain  goes  to  the  end  p  of  the  swing-tree  e ;  and  the 
offaide  hoiae  has  his  nigh-dde  chain  attached  to  the  end  q  of  the  middle  swing-tree  d,  and  his  off- 
•Ue  to  9  of  the  swing  tree  e.  This  system  of  yoking  is  complicated,  and  thoagh  in  principle  it 
eyalwea  die  forces  so  long  as  all  the  horses  keep  eqaally  ahead,  yet  it  is  in  some  desree  faol^. 
Whenever  the  middle  horse  geta  either  behind  or  before  his  proper  station— or  oot  of  that  position 
wldeh  keeps  all  the  swing-trcea  parallel  to  each  other — the  oatctide  horses  have  a  laiiger  ware  of 
dto  dfoa^  open  one  shonlder  than  opon  the  other ;  and.  as  this  prodaces  an  nnneceasarv  fkdgae 
to  the  animal,  it  shoold  be  avoided.  Sach  irregolarity  cannot  occar  with  the  nmple  mode  of  giv- 
ing each  horse  his  own  swin^-tree. 

(913.)  A.  modification  of  this  compensation  yoke  has  been  contrived,  as  I  am  informed,  by  Ifr. 
Baochop.  Bogend,  Stirlingshire.  The  compensation  levera  are  formed  of  wood,  and  in  place  of 
die  oonnecdng  levera  /,  fi^.  201,  a  obain,  2  feet  in  length,  connects  the  ends  1 1  of  the  levera  A  t ; 
and  in  the  bight  of  the  chain,  as  at  A,  a  pallev  and  strap  are  placed,  to  which  a  §oam  chais  ia 
booked ;  the  policy  from  it  oscillating  In  the  bight  of  the  chain  serves  tlie  same  par^ose  sa  the 
oooaecting  lever  I.  In  this  mode  of  yoking,  the  horres  work  in  aaicorn-team,  the  nuddle  hone 
palling  by  the  soam-chain. 

^13^  In  the  poking  of  4  Aor««f ,  varioas  modes  are  also  adopted.    The  old  and  nmple  method 
r  the  plow-horaes  to  drew  by  a  set  of  common  swing-trees,  fig.  200 ;  and  to  the  center  of  the 
main  swing-tree  at «  a  soam  chain  is  hooked  by  means  of  a  shackle  or  otherwise.    The  leading- 
hotaea  are  thaa  yoked  by  a  second  set  of  common  swioff-trees  to  the  end  of  the  soam.    This  is 
now  seldom  employed,  bat  an  improved  mediod  of  applying  the  soam  has  been  adopted  in  its 
place,  which  is  represented  by  fig.  202,  where  a  is  the  bridle  of  the  plow,  with  its  awivel-hook^— 
A  palley  b  of  cast-iron,  6  inches  diameter,  moanted  in  an  iron  frame,  of  which  an  edge-view  is 
given  at  m,  is  attached  to  the  hook  of  the  bridle.    A  link-chaio  c  ia  rove  through  the  imme  of  the 
palley  ;  and  to  one  end  of  it,  the  short  end,  is  liooked  the  main  swing-tree  <2  of  a  aet  of  common 
treea  for  th^  plow-horses.    The  other  end  of  the  obain  paaaea  forward  to  a  snlBcient  distance  to 
allow  the  leading  horsea  room  to  work ;  and  to  it  ia  hooked  the  second  set  of  common  awinf-treea 
at  e  for  the  leadera.    Id  the  figare,  a  part  of  the  chain,  from^  to  /^,  is  broken  olT;  bat  the  full  length 
.  la  aboat  11  feet   In  this  yoke,  the  trace-chains  of  the  nigh-aide  hmd  horse  are  booked  to  the  swing- 
trees  at  A  A,  and  those  of  the  off-side  horse  at  1 1,  the  leaders  being  yoked  at  A  A  and  /  /  respectively. 
In  this  arrangement,  the  balance  of  forces  is  perfecdy  preserved ;  for  the  hind  horses  and  die  lead- 
ers, as  they  pall  at  opposing  ends  of  the  chain  passing  roand  a  palley,  which  mast  inevitably  be 
always  in  eqaiHbriam,  each  pair  of  horses  has  an  eqaal  share  or  the  draught ;  and,  from  the  prin- 
dplea  of  the  common  swing-trees  through  which  each  pair  acts,  the  individoal  horses  most  iiave 
an  eqaally  perfect  division  of  the  labor,  unless  this  eqaifibriam  has  been  removed  for  thQ  purpose 
of  easing  a  weaker  horse.    In  order  to  prevent  either  the  hind  bosses  or  the  leadera  from  alipping 
too  mach  ahead,  it  is  common  to  apply  a  light  check-chain  o,  of  about  15  inchea  long,  connecting 
die  two  parts  of  the  main-chain,  ao  as  to  allow  only  a  short  oscillation  round  the  paUey,  whioh  H> 
Ufeiiied  by  the  check-chain.   When  diis  is  adopted,  care  shoald  be  taken  never  to  aOow  die  chedi» 
ebahi  to  remain  upon  the  streteh ;  for,  if  it  do  so^  the  advantage  of  equalization  in  the  yoke  is  loav 
ndrlt  beoomea  no  bettor  dna  the  ahnple  soam.  In  all  cases  of  asing  a  chain,  that  part  of  It  wfaioh 
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t»H.\  Vr.  StMa»  of  OlenUenie,  StirlingAire.  nComimaHli  >  method  oryoUM  » tMn  of  ftnr 
bone*  m  purft  ibe  ■cnoBemenU  oT  which  ire  repreKnted  in  Sk.  SOS :  a  it  pttt  oT  a  main  iwId^ 
nee  of  tbe  commoa  langtb,  b  ■  mill  (wing  iree  tbont  4  inchea  lODffer  tbui  tba  unul  lengdi,  bm 
beth  nomted  in  ibe  and  fbnn,  except  ibn.  it  each  end  of  Ibe  •anUrvrtng-trasi,  cM-tren  pollajw 
ce,  oF3  or  4  itiehei  diameter,  uid  iBI  in  in  iron  frame,  w  hooked  on  lo  Iba  eyeaof  Ibeewing-tree. 
Tba  common  tzvce-cbuns  arc  rove  thniagh  itie  framei  of  ibeie  paQcji.  u  in  the  Bgora ;  the  eiida 
Adafth^  cbaluani  nrolon^  rorwinl  lo  the  proper  leirdi  for  tbe  ni)(h  hind  bone, and  die  end* 
le  wgli  leader.     Al  (be  opposite  end  of  tbe  main  mving^nie,  wkicb,  in  lUa 

gementli  repeiied  for  the  offside  boraea.    The  principle  of  action 

ctire,  tbongb  different  in  eiFect  trom  the  rorraer.    There  the  two 
^  tit  ntadiitm  of  theii 


bnnea  am  alike  equliied  by  Iheit  ast,  and  thna  tlte  two  nam  balance  eub  otbar  tbroDgli  the  ma- 
diam  of  Ae  «Mn.  Here,  on  tbe  other  hand,  the  tvo  nigb-dde  boraea  bive  tbelr  fbrcoi  eqnaHxed 
itaiagb  A*  trae»eb>ba  wUeh  an  eeaaaoa  to  both,  bj  paaainv  o>ar  aeHiUe;«ee;  and  die' 
MualuUainreapeettolhetwoaa'ridaa.    Tbe  oonple  of  nigb^iQa  and  of  (Adda  bonaft  ^dak 


bftat  tbe  an  af  airfng-treea,  which,  a*  the;  hare  id  ledM  tba  fane  of  4 
MMa  ba  made  •trongar  daa  (be  common  tet  anMably  ts  the  rale*  balbre  la 
wbkhnnaddadlb«4paUar«*]lof«hicharaapplioibteonl;tiftblar(^.  Tbetn 
■at  neceiHiriW  Mconger  llian  thoae  tor  ooDunoo  oae,  la  reqa&ed  aboat  thne  IlmM 
f}K  Imiaiiiliatiia    itiai  la  to  i^,  fiarbanM  wiO  raqifav  tbecbahBofalSi  bat  An  cl 
pTt) 
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lotden  are  more  coovenSendy  sappoited  when  tbev  pa«  along  the  aide*  of  the  hind  hniiwa.  nd 
it  ia  free  of  the  set  of  swing-trees  which  dangle  behind  the  leamn^  of  the  method  fig.  SOS. 

(915.)  In  caaea  where  6,  8,  and  even  13  hones  are  required,  soch  aa  for  trenching,  sabaofl-plow^ 
lag,  and  eapecially  draining  with  the  plow,  the  yoking  ia  acoompliahed  by  modificationa  and  ax* 

Fig.  903. 


TBB  SWmO-TRnS  ALaO  FOR  POUR  HOR8B8. 


tenaion  of  the  prindples  here  laid  down ;  for  example,  a  team  of  6  can  be  very  conveniently  ap- 
plied with  equalised  effect  by  employing  the  compensation  levera  of  fig.  303,  along  with  3  mofpit 
awing-treea  with  pnUeya  at  c«ch  end  and  ronning  traoe-chainay  aa  in  fig.  303. — J.  B.] 


27.  PLOWING  STUBBLE  AND  LEA  GROUND. 


**  Tis  time  to  clear  yoor  plowshare  in  the  glebe." 

GaAHAM. 

1(916.)  When  you  take  an  extensiye  glance  over  the  fields  iinmediateij 
after  harvest,  when  the  crop  has  been  gathered  into  the  stack-yard,  you 
perceive  that  a  large  proportion  of  them  are  in  stubble,  while  others  are 
occupied  by  grass,  turnips,  and  young  wheat  On  examining  the  stubbled 
fields  particularly,  you  will  observe  young  grass  among  the  stubble  in 
some  fields,  and  nothing  but  stubble  in  othera.  You  could  not,  of  your- 
self, discover  at  once  that  these  various  states  of  the  fields  bear  a  certain 
proportion  to  one  another,  though  they  really  do ;  and  the  cause  of  their 
being  in  those  proportions  is  that  they  are  cultivated  under  what  is  termed 
a  "  regular  rotation  of  crops,"  which^  when  followed  out,  necessarily  causeB 
every  field,  in  its  turn,  to  carry  the  same  series  of  crops.  The  numbers 
composing  the  series  depend  on  the  nature  of  the  soil,  and  it  shall  be  my 
duty  to  make  you  acquainted  with  them  in  due  time.  Meantime,  suffice 
it  to  intimate  that,  when  the  stubble  is  in  that  state,  the  beginning  of  the 
agr  cultural  year  is  arrived,  when  certain  parts  of  it  must  undergo  a  change 
and  be  transformed  into  those  which  follow  the  enes  you  find  them  in.— 
New,  that  part  of  the  stubble-land  which  is  devoid  of  any  crop  is  the  first 
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to  undergo  a  change,  and  it  is  effected  by  the  plow,  not  at  random,  bat  by 
the  application  of  those  principles  which  have  already  been  explained  to 
you  when  we  considered  the  *'  various  modes  of  plowing  land  into  ridges/ 
from  pages  289  to  302,  where,  as  you  may  remember,  the  mode  of  plow* 
ing  was  said  to  be  determined  by  the  nature  of  the  soil  and  subsoil.  The 
Btubble-land  is  generally  all  plowed  before  the  lea  is  commenced  with,  and 
that  part  which  is  to  bear  the  potato-crop  next  spring  is  first  plowed,  then 
that  for  the  turnip-crop,  and  last  of  all  for  the  bare  fallow,  when  there  is  any 

(917.)  On  clay  soil,  you  will  find  the  stubbled  ridges  of  a  rounded  form, 
having  been  at  least  twice  gathered  up,  fig.  139 ;  and  the  way  to  keep 
them  in  a  diy  state  during  winter,  on  a  considerable  declivity,  is  to  cleave 
them  down  without  a  gore-furrow,  fig.  140,  and  without  a  mould-furrow, 
fig.  134,  or  to  cleave  them  down  with  gore-furrows,  fig.  141,  and  mould- 
furrows,  when-  clay-land  is  flat.  On  less  strong  soil^  casting  with  a  gore- 
furrow  (657)  will  preserve  land  dry  whether  it  be  flat  or  on  a  declivity.— 
On  light  loams,  casting  without  gore-furrows,  fig.  13*5,  will  serve  the  pur- 
pose. And  on  sandy  and  gravelly  soils ^  crown  and  furrow  (653)  is  the 
most  appropriate  mode  of  plowing  stubble.  It  is  rare  that  stubble-land  is 
subjected  to  any  other  mode  of  plowing  in  winter.  Snow  should  never  be 
plowed  in,  nor  the  ground  turned  over  when  affected  by  frost,  nor  should 
strong  clay  soil  be  stirred  when  very  wet,  as  it  is  apt  to  become  very  hard 
in  spring,  and  of  <;ourse  more  difficult  to  work. 

(918.)  In  every  variety  of  soil,  plowed  in  the  forms  just  described  for 
winter,  cai'e  should  be  taken  to  have  plenty  of  channels,  or  gaws  or  gri,psp 
as  they  are  usually  termed  in  Scotland,  cut  in  the  hollowest  places,  so  as 
surface-water  may  have  them  at  every  point  by  which  to  escape  into  the 
nearest  open  ditch.  The  gaws  are  first  drawn  by  the  plow  laying  them 
open  like  a  feering — taking,  in  all  cases,  the  hollowest  parts  of  the  ground^ 
whether  these  may  happen  to  cross  the  ridges  or  go  along  the  open  fur- 
rows ;  and  they  are  immediately  aflerward  cleared  out  with  the  spade  of 
the  loose  earth  lefb  by  the  plow,  and  cast  abroad  over  the  surface.  The 
fall  in  the  gaws  is  made  to  tend  toward  a  point  or  points  best  adapted  to 
carry  off  surface-water  by  the  shortest  route,  and  do  the  least  injury  to  the 
soiL  The  ends  of  the  open  furrows  which  terminate  at  the  furrow  along 
the  side  of  the  lowest  head-ridge,  as  well  as  this  furrow  itself,  should  be 
cleared  out  with  the  spade,  and  cuts  made  at  the  hollowest  places  across 
the  head-ridge  into  the  ditch.  This  precaution  of  gaw-cutting  should  never 
be  neglected  in  vrinter  in  any  kind  of  soil,  the  stronger  soils  requiring  more 
gaws  than  the  lighter ;  for,  as  there  is  no  foreseeing  the  injuries  which  a 
single  deluge  of  rain  may  commit,  it  is  nevei  neglected  by  the  provident 
farmer,  though  many  small  farmers,  to  their  own  loss,  pay  little  heed  to 
the  necessity  of  its  observance. 

(919.)  With  regard  to  the  plowing  of  lea  ground,  the  most  usual  form 
io  strong  soil  is^to  cast  with  a  gore-furrow,  fig.  136 ;  and,  on  less  strong 
soil,  the  same  form  of  plowing  without  a  gore-furrow ;  while,  on  the  light- 
est soils  of  all,  the  crown  and  furrow  is  in  most  common  use  (653).  Gath- 
ering up  is  a  rare  form  of  furrow  for  lea,  though  it  is  occasionally  prac- 
ticed on  strong  soil  after  gathered  up  or  cast  ridges,  when  it  is  a  rather 
difficult  operation  to  plow  the  furrow-brows  and  open  furrows  as  they 
should  be.  The  oldest  V^a  is  first  plowed,  that  the  slices  may  have  time 
to  mellow  by  exposure  to  the  winter  air ;  and  that  which  is  on  the  strong- 
est land  is  for  the  same  reason  plowed  before  that  on  light.  Lea  should 
never  be  plowed  in  frosty  weather,  that  is,  as  long  as  the  ground  is  at  all 
affected  by  frost,  nor  when  there  is  rime  on  the  grass,  nor  when  the  ground 
is  very  soft  with  rain ;  because,  when  ice  or  rime  is  plowed  down,  the  non« 
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conducting  property  of  grass  and  earth,  in  regard  to  heat  and  cold,  pr&- 
Serves  the  ice  in  an  unaltered  state  so  long  as  to  chill  the  ground  to  a  late 
period  of  the  season ;  and,  when  the  ground  is  too  soft,  the  horses  not  only 
Cut  it  into  pieces  with  their  feet,  but  the  furrow-slice  is  apt  to  be  squeezed 
out  of  its  proper  shape  by  the  mould-board.  Nor  should  lea  be  plowed 
when  hard  with  drouth,  as  the  plow  in  that  case  will  take  too  shallow  a 
ftirrow-slice,  and  raise  the  ground  in  broad,  thin  slabs,  instead  of  proper 
furrow-slices.  A  semi-moist  state  of  the  ground  in  fresh  weather  is  that 
which  should  be  chosen  for  plowing  lea.  Gaws  should  not  be  neglected 
to  be  cut  after  lea-plowing,  especially  in  the  fields  first  plowed,  and  in 
strong  land,  always  whether  early  or  late  plowed. 

(920.)  It  is  a  slovenly  though  too  common  a  practice  to  allow  the  head- 
lidees  to  remain  unplowed  for  a  considerable  time  after  the  rest  of  the 
field  has  been  finished  plowing,  and  the  neglect  is  most  ft^quently  observed 
on  stubble  gi-ound.  The  reasoning  on  the  matter  is  that,  as  all  the  draughts 
cannot  be  employed  on  the  head-ridges,  it  is  a  pity  to  break  their  number 
in  beginning  another  entire  field ;  and  this  reason  would  be  a  good  one  in 
summer,  when  there  is  little  chance  of  bad  weather  occurring,  but  in  win- 
ter it  has  no  force  at  all,  for  the  gaw-cuts  cannot  be  properly  executed 
until  the  field  is  entirely  plowed ;  and  to  leave  a  plowed  field  to  the  risk 
of  injury  from  wet  weather,  even  for  a  day  longer  than  you  can  help, 
shows  little  regard  to  future  consequences,  which  may  turn  out  far  more 
serious  than  the  beginning  to  plow  a  new  field  without  all  the  draughts. 
No  doubt,  when  land  has  been  thorough-drained,  there  is  less  dread  of  iH 
consequences  from  the  neglect  of  gaw-cutting ;  but,  even  in  the  most  fa- 
vored circumstances  of  drained  land,  I  think  it  imprudent  to  leave  isolated 
hollows  in  fields — and  such  are  to  be  found  in  numbeiiB  on  overy  farm— • 
without  the  means  of  getting  rid  of  any  torrent  of  water  that  may  fall  at  an 
Unexpected  time.  Let,  therefore,  as  many  draughts  remain  in  the  field  as 
will  plow  both  head-ridges  during  the  liext  day  at  longest ;  and  .f  they  can 
be  finished  in  one  yoking,  so  much  the  better. 

(921.)  With  regard  to  the  mode  of  plowing  head-ridges  for  a  winter  fur- 
row, some  consideration  is  requisite.  In  stubble,  should  the  former  ftirrow 
have  been  cast  with  or  without  a  gore-furrow,  then,  on  reversing  the  cast- 
ing, a  ridge  will  be  left  on  each  side  of  the  field,  which  will  be  most  con- 
veniently plowed  along  with  the  head-ridges  by  the  plow  going  round  par- 
allel to  all  the  fences  of  the  field,  and  laying  the  furrow-slices  toward  them. 
The  same  plan  could  be  adopted  in  plowing  lea  in  the  same  circumstances. 
Should  the  furrow  given  to  the  stubble  have  been  a  cleaving  down  with  or 
without  gore-furrows,  then  the  head-ridges  should  be  cloven  down  with  a 
gore-furrow  along  the  ends  of  the  ridges,  and  mould-furrows  along  their 
own  crowns.  On  the  ridges  having  been  crown  and  furrowed,  the  head- 
ridges  may  be  gathered  up  in  early  and  late  lea-plowing  and  in  stubble ; 
they  may  be  cloven  down  without  a  gore-furrow  along  the  ends  of  the 
ridges,  especially  in  the  upper  head-ridge ;  and  the  half  ridge  left  on  each 
side  of  the  field  may  be  plowed  by  going  the  half  of  every  bout  empty.— 
But  a  better  plan  would  be,  only  if  the  riages  of  the  field  are  short,  to  plow 
half  of  each  head-ridge  toward  the  ends  of  the  ridges,  going  the  round  of 
the  field,  and  passing  up  and  down  upon  the  half-ndge  on  each  side  emp* 
ty,  and  then  to  plow  those  half^ridges  with  the  other  half  of  the  head-ridges 
in  a  circuit,  laying  the  furrow-slice  still  toward  the  ridges ;  all  which  will 
have  the  effect  of  casting  the  head-ridges  toward  the  ends  of  the  ridges.-— - 
When  the  ridges  have  \een  plowed  in  a  completed  form,  a  convetiieiit 
mode  of  plovring  the  head-ridges  on  strong  land  is  to  gather  thett  up,  fiitotf 
making  an  open  feering  along  the  crowns. 
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(922.)  Whatever  mode  of  p1o\ving  the  land  is  subjected  to,  you  should' 
tOkke  special  care  that  it  be  plowed  for  a  winter  Airrow  in  the  best  manner. 
The  furrow-slice  should  be  of  the  requisite  depth,  whether  of  5  inches  on 
the  oldest  lea,  or  7  inches  on  the  most  fnable  ground ;  and  it  should  also 
be  of  the  requisite  breadth  of  9  inches  in  the  former  case,  and  of  10  in  the 
IflCter ;  but  as  plowmen  incline  to  hold  a  shallower  furrow  than  it  should 
be,  to  make  the  labor  easier  to  themselves,  there  is  less  likelihood  of  their 
making  a  narrower  ^rrow  than  it  should  be — a  shallow  and  broad  furrow 
confen-ing  both  ease  on  themselves,  and  getting  over  the  ground  quickly. 
A  proper  furrow-slice  in  land  not  in  gi^ass,  or,  as  it  is  termed,  in  red  land, 
should  never  be  less  than  9  inches  in  breadth  and  6  inches  in  depth  on  the 
strongest  soil,  and  10  inches  in  breadth  and  7  inches  in  depth  on  lighter 
soils.  On  grass-land  of  strong  soil,  or  on  land  of  any  texture  that  has  lain 
long  in  grass,  9  inches  of  breadth  and  5  inches  of  depth  is  as  large  a  fur- 
row-^Hce  as  may  possibly  be  obtained ;  but  on  lighter  soil,  with  compara- 
tively young  grass,  a  fuiTow-slice  of  10  inches  by  6,  and  even  7,  is  easily 
turned  over.  At  all  seasons,  but  especially  for  a  \vinter  furrow,  you  should 
endeavor  to  establish  for  yourself  a  character  for  deep  and  correct  plowing. 

(923.)  Correct  plowing  possesses  these  characteristics :  The  furrow- 
slices  should  be  quite  8ti*aignt ;  for  a  plowman  that  cannot  hold  a  straight 
furrow  is  unworthy  of  his  charge.  The  furrow-slices  should  be  quite  par- 
allel in  length,  and  this  property  shows  that  they  have  been  turned  over 
-of  a  uniform  thickness,  ror  thick  and  thin  slices  lying  together  present  ir- 
regularly horizontal  lines.  The  farrow-slices  should  be  of  the  same  bight, 
which  shows  that  they  have  been  cut  of  the  same  bi-eadth,  for  slices  of  dif* 
ferent  breadths,  laid  together  at  whatever  angle,  present  unequal  vertical 
lines.  The  furrow-slices  should  present  to  the  eye  a  similar  form  of  crest 
and  equal  sur&ce ;  because  where  one  furrow-slice  exhibits  a  narrower 
sur&oe  than  it  should  have,  it  has  been  covered  with  a  broader  slice  than 
it  should  be ;  and  where  it  displays  a  broader  surface  than  it  should,  it  is 
se  exposed  by  a  narrower  slice  than  it  should  be  lying  upon  it.  The 
furrow-slices  should  have  their  back  and  face  parallel,  and  to  discover  this 
property  requires  rather  minute  examination  after  the  land  has  been  plowed; 
out  it  is  easily  ascertained  at  the  time  of  plowing.  The  ground,  on  being 
plowed,  should  feel  equally  firm  under  tne  foot  at  all  places,  for  slices  in 
a  more  upright  position  than  they  should  be,  not  only  feel  hard  and  un- 
steady, but  will  allow  the  seed- com  to  fall  down  between  them  and  be- 
come buried.  Furrow-slices  in  too  flat  a  state  always  yield  considerably 
to  the  pressure  of  the  foot ;  and  they  are  then  too  much  drawn,  and  affora 
insufficient  mould  for  the  seed.  Furrow-slices  should  lie  bver  at  the  same 
angle,  and  it  is  demonstrable  that  the  largest  extent  of  surface  exposed  to 
the  action  of  the  air  is  when  they  are  laid  over  at  an  angle  of  45^,  thus 
presenting  crests  in  the  best  possible  position  for  the  action  of  the  harrows. 
Crowns  of  ridges  formed  by  the  meeting  of  opposite  furrow-slices,  should 
neither  be  elevated  nor  depressed  in  regard  to  the  rest  of  the  ridge,  al- 
though plowmen  often  commit  the  eiiwr  of  raising  the  crowns  too  high 
into  a  crest,  the  fault  being  easily  committed  by  not  giving  the  feered  fur- 
row-slices sufficient  room  to  meet,  and  thereby  pressing  them  upon  one 
another.  The  furrow-brows  should  have  slices  uniform  with  the  rest  of 
the  ridge,  but  plowmen  are  very  apt  to  miscalculate  the  width  of  the  slices 
near  the  sides  of  the  ridges,  for  if  the  specific  number  of  Airrow-slices  into 
which  the  whole  ridge  mould  be  plowed  are  too  narrow,  the  last  slice  of 
the  fiirrow-brow  will  be  too  broad,  and  will  therefore  lie  over  too  flat ;  and 
should  this  too  broad  space  be  divided  into  two  furrows,  each  slice  will  be 
too  narrow  and  stand  too  upright.    When  the  furrow-brows  are  ill  made^ 
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die  mould-furrows  cannot  be  proportionately  plowed  out ;  because,  if  the 
space  between  the  furrow-brows  is  too  wide,  the  mould-furrows  must  be 
made  too  deep  to  fill  up  all  the  space,  and  vice  versa.  If  the  furrow-slices 
are  laid  too  fiati  the  mould-furrows  will  be  apt  to  throw  too  much  earth 
upon  their  edges  next  the  open-furrow,  and  there  make  them  too  high. 
When  the  furrow-brows  of  adjoining  ridges  are  not  plowed  alike,  one  sidt 
of  the  open-furrow  will  require  a  deeper  mould-furrow  than  the  other. 

(924.)  You  thus  see  that  many  particulars  have  to  be  attended  to  in 
plowing  land  into  a  ridge  of  the  most  perfect  form.  Plowmen  differ 
much  in  bestowing  attention  on  these  particulars ;  some  can  never  make 
a  good  crown,  othera  a  good  furrow-brow  and  open-furrow,  while  others 
wil^  make  them  all  in  a  passable,  but  still  objectionable  manner.  This  last 
class  of  plowmen,  however,  is  preferable  to  die  other,  because  the  injurious 
effects  of  the  bad  plowing  of  the  former  are  obvious ;  whereas  the  effects 
of  mediocre  compared  with  first-rate  plowing  are  not  easy  to  ascertain, 
though  no  doubt  the  difference  of  their  effects  must  be  considerable  in 
many  respects.  *'  It  is  well  known,''  observes  Sir  John  Sinclair,  "  that  the 
horses  of  a  good  plowman  suffer  less  from  the  work  than  those  intrusted 
to  an  awkward  and  unskillf  il  hand,  and  that  a  material  difference  will  be 
found  in  the  crops  of  those  ridges  tilled  by  a  bad  plowman,  when  compared 
to  any  part  of  the  field  where  the  operation  has  been  judiciously  pei^ 
formed."*  Marshall  contends  that  want  of  good  tillage  incurs  a  loss  of 
as  much  as  }  of  the  crops  throughout  the  kingdom,!  which  may  be  an  ap- 
proximation to  the  truth  in  his  day ;  but  plowing  is  certainly  now  better 
performed  in  Scotland  than  it  was,  though  it  must  be  owned  that  by  far 
the  greatest  part  of  the  process  is  yet  of  a  mediocre  description,  and  the 
reasons  for  the  mediocrity  of  the  work  are  not  difficult  to  find. 

(925.)  Plowmen  cannot  learn  their  profession  at  a  very  early  age,  when 
every  profession  ought  to  be  acquired  to  attain  a  high  degi^e  of  perfec- 
tion in  it,  because  plowing  requires  a  considerable  amount  of  phy^cal 
power,  even  from  the  most  expert  plowmen,  and  it  exacts  the  greatest  ex- 
ertion of  strength  by  comparison  from  the  youngest  in  years  and  the  least 
initiated  in  the  art;  and  uler  young  men  possess  sufficient  strength  to  hold 
the  plow,  they  are  left  to  acquire  a  knowledge  of  plowing  more  through 
sheer  experience  than  by  any  tuition  given  them  by  those  who  are  better 
acquainted  with  the  art ;  and  as  excellence  acquired  in  it  cannot  be  be- 
queathed to  the  rising  generation,  its  knowledge  must  be  acquired  ah  initio 
by  every  generation.  For  example,  to  teach  boys  to  plow  it  has  been 
recommended  "  to  put  a  cross-bar  between  the  cheeks  of  the  bridle,  so  as 
to  keep  them  pr^isely  at  the  same  distance  from  each  other,  and  then  set- 
ting up  a  pole  at  the  end  of  a  fuiTow,  exactly  measured  to  the  same  line  as 
that  from  which  he  starts,  fixes  his  eye  steadily  upon  it,  and  carries  the 
plow  in  a  direction  precisely  to  that  point."|  To  ao  all  this  implies  thai 
the  boy  has  sufficient  strength  to  hold  a  plow,  which  if  he  have,  he  will  have 
come  the  length  of  a  stout  lad ;  and  to  "  fix  the  eye  steadily  **  upon  a 
pole  at  a  distance,  while  holding  the  plow  with  a  staggering  gait,  and  un- 
able for  want  of  breath  to  speak  even  a  word  to  the  horses,  far  less  to 
guide  them  with  the  reins,  is  much  beyond  the  power  of  any  lad,  instead 
of  a  boy  ;  for  it  would  require  a  very  expert  plowman  to  do  that,  for  all 
that  is  nothing  short  of  feering,  and  none  but  the  expertest  of  the  plow- 
men on  a  farm  is  intrusted  to  feer  land  ;  and,  besides,  no  single  pole  al- 
ways before  the  spectator  can  possibly  guide  any  one  in  a  straight  une,  for 
he  may  imagine  he  is  moving  by  it  in  a  straight  line,  while  all  the  while 

*  Shiclaii't  Code  of  Acricnltara.  t  Mmlu3r§  Gloaeettenhira,  toL  1 

t  Bfkbh  HtubandfT,  toL  U. 
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he  ma;  be  deriating  very  widely  from  it.  The  truth  Ja,  the  Toung  roan 
who  is  desirouB  of  becoming  a  plowman  in  a  short  time  Bhould  be  taught 
day  by  day  by  an  experienced  plowman  to  temper  the  irons,  and  guide 
bia  plow  according-  to  his  strength  and  talents.  Very  few  young  men  have 
or  are  permitted  to  have  such  opportunities  of  learning,  and  the  conse- 
quence IS,  that,  as  my  obserration  confirms,  die  best  plowmen  are  gene- 
Ally  those  who  have  been  taught  directly  by  their  fatherH,  and  work  con- 
stantly upon  their  fathers'  farms. 

(926.)  Were  all  the  particulars  of  good  plowing  mentioned  abore  (9S3) 
constantly  attended  to,  there  would  be  no  aigh  crowned  ridges  as  et  a,  fig. 
204,  by  bringing  the  two  feering  or  the  two  open  furrows  too  close  to- 


gether, thereby  causing  the  corn  anuii  upon  it  to  slip  down  both  sides,  and 
leave  a  »)ace  bare  of  seed  on  the  best  land  of  the  ndge.  There  would  be 
no  lean  nanks  aa  at  b,  by  making  the  furrow-slices  there  broader  than  they 
should  be,  with  a  view  to  plowing  the  ridge  as  fast  as  possible,  and  there- 
by constituting  a  hollow  which  becomes  a  receptacle  for  surface-water  that 
■ours  the  land ;  or  when  the  soil  is  strong,  it  becomes  so  consolidated, 
that  it  is  almost  sure  to  resist  the  action  of  the  harrows,  especially  when 
passed  across  the  ridge ;  or  in  tight  soil  it  is  filled  up  with  the  loose  soil 
drawn  by  the  harrows  from  the  surrounding  bights.  There  would  be  no 
proud  Jvrrow-broiM  as  at  c,  by  setting  up  the  furrow-slices  there  more  up- 
right tiian  they  should  be,  to  the  risk  of  being  drawn  wholly  into  the  open 
furrows  when  the  harrows  catch  them  too  forcibly  on  leaving  the  ridge 
when  cross -harrowed.  And  there  would  be  no  unequal  open-furrows,  as 
at  d,  by  turning  over  a  Hatter  mould-fiiirow  on  the  one  side  than  the  other, 
which  cannot  fail  to  retain  the  greater  quantity  of  seed.  To  extend  this 
lengthened  catalogue  of  ills  accompanying  bod  plov^ng,  I  may  mention 
that  every  sort  of  cmp  grows  unequally  on  an  ill-plowed  ridge,  because 
the  soil  is  more  kindly  on  the  better  plowed  parts ;  but  the  evils  of  bad 

Slowing  are  not  confined  to  the  season  in  whicii  it  is  performed,  as  it  ren- 
ers  land  unequal  when  broken  up  again,  and  the  thinner  and  harder  por- 
tions cannot  yield  so  abundantly  as  the  deeper  and  more  kindly.  The  line 
d  e,  fig.  204,  shows  the  position  of  the  surface  before  the  land  was  plowed, 
and  the  furrow-slices,  in  relation  to  that  line,  show  the  unequal  manner  in 
which  the  ridge  had  been  plowed. 

(927.)  It  seems  to  be  a  prevalent  opinion  among  agricultural  writera,* 
that  land  when  plowed  receives  a  cui'vature  of  surface;  whereas,  correct 
plowing,  that  is,  making  the  fiirrow-slices  on  the  same  ridge  all  alike,  can- 
not possibly  give  the  surface  any  etbei  form  than  it  bita  before  it  waa 
plowed.     If  MO  former  surface  v 


e  were  curved,  then  the  newly  plowed  ear- 


■  LovV  KIniMnU  oTPncdci]  Anicn'tan,  udBilUik  Bubmdir,  vtL  U. 
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face  would  aUo  be  cui-ved ;  but  if  it  were  flat,  the  .new  surface  will  be  flat 
also.  No  doubt,  in  gathering  up  a  ridge,  the  earth  displaced  by  the  plow 
occupies  a  smaller  area  than  it  did  before,  but  as  the  displacement  only 
elevates  it  above  its  former  level,  the  act  of  elevating  it  does  not  necessa- 
rily impart  any  cui-vature  to  it.  It  is  quite  true,  however,  that  a  ridge  on 
being  cross-harrowed,  becomes  curved,  inasmuch  as  it  becomes  highest  at 
the  crown,  because  the  han*ows,  in  crossing,  have  a  tendency  to  draw  the 
soil  toward  the  open  sides  of  the  ridge,  that  is,  into  the  open  furrows, 
where  the  least  resistance  is  presented,  and  which  will  alter  the  uniformity 
of  surface  left  by  the  plc^v ;  but  this  effect  has  no  coimection  with  the 
plowing.  Seeing  this  external  effect  produced  without  knowing  its  cause, 
It  is  equally  true  that  most  plowmen  endeavor  to  give  the  ridge  a  curva- 
ture, and  this  they  accomplish  by  what  I  would  designate  bad  plowing ; 
that  is,  they  give  a  slight  cresting  to  the  crown,  which  they  support  with  a 
bout  or  two  of  well-proportioned  fuiTow-slices  ;  they  then  plow  the  flanks 
with  narrow  and  rather  deep  slices  set  up  a  little  high,  to  maintain  the 
curvature,  for  about  four  bouts  more,  giving  the  last  of  these  bouts  rather 
less  depth  and  hight  than  the  rest,  and  the  remaining  three  bouts  next  the 
furrow  are  gradually  flattened  toward  the  open  fun-ows,  which  are  endea?- 
ored  to  be  finished  off  to  the  desired  curved  fonn  by  the  mould-furrows. 
This  artfulness  produces  a  ridge  of  pleasing  enough  cui*vature,  though  it 
is  exercised  by  the  plowman  with  no  intention  to  deceive  ;  he,  on  the  con- 
trary, conceives  all  the  while  that  he  is  displaying  great  skill  in  his  art  by 
so  doing,  and  if  he  is  not  instructed  better  he  will  continue  to  pi*actice  it 
as  an  accomplishment.  Such  a  device,  however,  sacrifices  coirect  plow- 
ing to  a  fancied  superiority  of  external  appearance,  as  much  as  the  ci'ested 
fuiTow  formerly  spoken  of  (690),  fig.  109.  A  thoroughly  good  plowman, 
and  I  have  known  a  few,  but  only  a  few,  of  such  valuable  men,  avoids  so 
objectionable  a  practice,  and  plows  always  a  tine  sound  fuiTow,  making  it 
larger  or  smaller  as  the  particular  state  of  the  work  may  require. 


(928.i  WUhoaC  patting^  moch  valoe  on  tlie  information,  it  may  tenre  as  a  fact  to  refer  to,  in 
it  Bhoald  be  wanted,  lo  state  the  weight  of  earth  tamed  over  in  plowing.  If  10  inches  are  talien 
as  a  fair  breadth  for  a  farrow-slice,  tiicre  will  be  18  such  slices  across  a  ridgo  of  15  feet  in  breadth ; 
and»  taking  7  inches  aa  a  proper  depth  for  sach  a  forrow-alicc,  a  crota  section  of  the  slice  will 
have  70  square  inches.  A  cubic  foot  of  earth  is  thus  tamed  over  in  every  S4^  inches  and  a  litile 
more  of  length  of  sach  a  slice ;  and  taking  2.7  as  the  specific  gravity  of  ordinary  soil,  every  24| 
inches  and  a  fraction  more  of  sach  a  slice  will  weigh  12  stones  1  lb.  imperial.* 

(929.)  The  asaal  *P^d.  of  horses  at  the  plow  may  be  ascertained  in  this  way.  A  ridg«  of  5 
yards  in  breadth  wiU  require  a  length  of  968  yards  to  contain  an  imperial  aero ;  and  to  plow 
which  at  9  boats,  of  10-inch  breadth  of  farrow-slice,  counting  no  stoppages,  will  make  the  bones 
walk  9|  miles,  which  in  10  boors  gives  a  speed  of  1742^  yards  per  lx>or.  But  aa  ridges  are  not 
made  of  968  yards  in  length,  and  as  horses  cannot  draw  a  plow  that  distance  witliout  being  ef- 
fected in  their  wind,  and  as  allowance  mast  be  made  for  time  lost  in  turning  at  the  ends  of  the 
ridges,  as  well  as  for  afibrding  rest  to  the  horses,  that  speed  will  have  to  be  considerably  increased 
to  do  that  quantity  of  work  in  the  time.  By  experiment  it  baa  been  found  that  1  iioar  19  mio- 
ates,  oat  nf  8  hours,  are  lost  by  turnings  while  plowing  an  acre  on  ridges  of  274  yards  in  length, 
with  an  8-inch  furrow-slice.t  Hence,  In  plowing  an  acre  on  ridges  of  250  vards  in  len^h.  which 
is  the  length  of  ridge  I  recommended  as  the  best  for  liorses  in  draught,  when  speaking  of  inclo- 
sorea  (456),  in  10  hours,  with  a  10-inch  furrow-slice,  the  time  lost  by  lornings  is  1  hour  22  minaies. 
I  presume  that  the  experiment  alluded  to  does  not  include  the  necessary  stoppages  for  rest  to  the 
horses,  hot  which  should  be  included  ;  for  however  easy  the  length  ot  ridge  may  be  made  (or 
drao^t,  horses  cannot  go  on  walking  in  the  plow  for  5  hours  together  (one  yoking)  witboot  taking 
occasional  rests.  Now  250  yards  of  length  of  ridge  give  nearly  4  ridges  to  the  acre,  or  36  boots : 
and  allowing  a  rest  of  one  minute  in  every  other  bout,  18  minutes  will  have  to  be  added  to  tlie  I 
boor  22  minutes  lost  or  ver^  nearly  1}  hours  of  loss  of  time,  oat  of  the  10  lioora,  for  taniuiga  and 
rest.  Thus  18,000  yards  will  be  plowed  in  8^  hours,  or  at  the  rate  of  1  mile  422  yards  per  hour 
I  think  this  result  is  near  the  trutn  in  regard  to  the  plowing  of  lea  in  spring ;  it  is  too  little  in 
plowing  red  land  in  summer,  and  perhaps  too  much  in  plowing  siabbic  land  in  winter ;  but,  •• 
lea  plowing  is  the  criterion  by  which  all  others  are  estimated,  this  reaolt  may  be  taken  aa  a 
approximation  to  tlie  truth. 

(930.)  The  comparative  time  lost  in  turning  at  the  ends  of  long  and  short  ridges  may  be 
tram  the  foUowing  table,  coustracted  from  data  furaiabed  by  the  experiment  above  alluded  to : 

*  Probably  meaning  M  lb.  to  the  sioiM^-AL  JV  Z.  \  aiadair's  Code  of  Afllratara. 
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p                    

L«ngUi  of  ridffB. 

Brea4th  of  fuirow- 

■Hce. 

Time  lost  in  turning. 

Time  devoted  to 
plowing. 

Houn  of  work. 

TardB. 

Inches. 

H.  X. 

H.    K. 

H. 

76 

10 

5  11 

4     4 

10 

149 

mm 

9  44 

7  16 

•  • 

SOO 

•  • 

9    1 

7  «» 

■  * 

91S 

•  • 

1  56} 

8    3| 

*• 

974 

•  m 

1  28 

8  39 

•  • 

Thos  it  appears  that  a  ridge  of  no  more  than  78  yards  in  length  reqnires  5  hoars  11  minutes  of 
time  to  turn  at  the  landings,  to  plow  an  acre  in  10  hoars,  with  a  lO-inch  fnrrow-slice ;  whereas  a 
ridge  of  274  yards  in  length  only  requires  1  hoar  28  minutes  for  the  same  purpose,  making  a  dif« 
ference  of  3  noors  43  minates  in  favor  of  the  long  ridge  in  regard  to  saving  of  time.  Conse- 
qnently,  in  the  case  of  the  shortest  ridge,  only  4  hours  49  minates  oat  of  ttie  10  can  bo  appropri- 
ated to  plowing,  whereas  in  that  of  the  long  ridge,  8  hoors  33  minates  may  be  devoted  to  the 
purpose.  Hence  so  very  short  ridg^es  require  double  the  time  of  long  ones  to  plow,  and  are  thus 
a  decided  loss  to  the  farmer.  This  is  a  subject  well  worth  jroor  experimenting  on.  by  ascertain- 
ing the  time  usually  taken  in  plowing  and  turning  and  resting  on  ndgcs  of  different  lengths,  in 
ttie  different  seasons,  and  in  different  soils.  A  watch  with  a  good  seconds-hand  to  mark  the  time 
will  be  required,  and  the  observations  should  be  made  unknown  to  the  plowmen,  at  their  usual 
rate  of  work :  for  if  you  be  constantly  in  tlie  presence  of  the  men,  more  than  the  usual  work  wiU 
be  done,  and  less  than  the  usaal  rests  taken. 

(931.)  There  is  another  circumstance,  on  some  farms,  which  also  greatly  aflbcts  the  speed  of 
horses  at  work.  I  mean  the  frreat  steepne**  of  the  frround ;  and  it  is  not  unusnal  to  see  the  ridges 
traversing  such  steeps  straight  up  ana  down.  Ridges  in  Buch  a  position  are  laborious  to  plow  to 
cart  upon,  to  manure,  and  for  every  operation  connected  with  farming.  The  water  runs  down 
the  furrows  when  the  land  Is  under  tlie  plow,  and  carries  to  the  bottom  of  the  decUvity  the  finest 
portion  of  the  soil.  In  such  a  position  a  ridge  of  250  yards  is  much  too  long  to  plow  without 
oreathing  the  horses.  But  although  the  general  rale  of  making  the  ridges  ran  N.  and  8.  is  the 
correct  one,  yet  in  sach  a  ntuation  as  a  steep  acclivity,  they  should  be  made  to  slope  along  the 
face  of  the  htll  instead  of  running  right  up  and  down  tlic  acclivity,  and  the  slope  will  not  oiuy  be 
easier  to  labor  in  every  respect,  but  the  soil  will  be  saved  being  washed  so  mach  away  in  the  far- 
rows ;  but  tlie  direction  of  the  slope  shoald  not  be  made  at  random :  it  should  go  away  to  the 
right  hand  in  looking  up  the  acclivity,  because  tlie  plow  will  then  lay  the  farrow-slice  down  the 
bill  when  it  is  in  the  act  of  climbing  the  steep,  and  on  coming  down  the  hill  tlte  horses  will  bo 
the  better  able  to  lav  the  slice  even  against  the  inclination  of  the  ground.  What  the  exact  length 
oi  the  ridges  on  such  an  aoclivitT  shoald  be,  even  with  the  assistance  of  the  slope,  I  cannot  posi- 
tively sav,  bat  shoald  imagine  that  100  or  150  yards  woald  be  safficient  for  the  horses;  bat,  at  all 
events,  there  can  be  no  doubt  that  it  would  be  much  better  for  the  labor  of  the  farm,  as  well  as 
for  the  soil,  that  there  should  be  2  fields  100  yards  broad  each,  one  higher  up  than  the  other,  than 
that  the  whole  ground  should  be  in  one  field  200  yards  in  breadth.  I  have  iJl  along  been  refer- 
ring to  very  steep  ascents. 

(932.)  There  is  still  another  arrangement  of  ridges  which  tomj  materially  aflect  the  time  re- 
ouired  to  labor  them ;  I  mean  that  where,  by  reason  of  irregularities  in  the  fences  or  sarface  of 
me  ground,  ridges  from  opposite  directiouM  meet  in  a  common  Line  in  the  same  field ;  and  the 
question  is,  Whether  the  ndges  should  meet  in  an  imaghiary  line  or  at  a  common  head-ridge  t 
Professor  Iiow,  when  allading  to  such  an  arrangement  of  ridges,  says,  diat  "  the  part  where  tha 
opposite  sets  of  furrows  meet,  may  be  mode  an  open  furrow,  or  a  raised -up  ridge  or  head-land, 
as  circumstances  may  reqoire."*  when  ridges  meet  from  opposite  directionait  is  clear  that 
tliey  cannot  be  plowed  at  the  same  time  withuat  the  risk  of  tlie  lioraes  encountering  one  another 
even  upon  a  head-ridge  *,  and  where  there  is  no  hcnd-ridge,  should  one  set  of  ridges  be  plowed 
before  the  other,  in  the  plowing  of  the  second  set  the  end  of  the  plowed  land  of  the  first  will  be 
completely  trampled  down.  At  the  least,  therefore,  there  shoald  be  one  liead-ridge  betwixt  two 
•eta  of  ridges,  tliat  one  set  may  be  plowed  before  the  other.  But  the  most  independent  way  in 
all  respects  with  such  a  form  of  sarraoe.  is  to  treat  it  as  if  each  set  of  ridges  belonged  to  separatd 
fields,  and  let  each  have  a  head-ridge  of  its  own. 

(933.)  When  korttm  are  driven  in  the  plow  beyond  their  ttep^  they  draw  very  unequally  to- 
gether, and,  of  coorse,  the  plow  is  tlien  held  unsteadily.  In  tliat  case,  the  plow  has  a  tendency 
to  take  too  much  land  ;  to  obviate  which  the  plowman  leans  the  plow  ovor  to  the  left  in  whicD 
position  it  raises  a  thin  broad  furrow-slice,  and  lays  it  over  at  too  low  an  angle.  On  the  other 
mmd,  when  the  plowman  allows  the  hones  to  move  at  too  slow  a  pace,  he  is  apt  to  forget  what 
be  is  about  and  the  furrow-dices  most  probably  will  then  be  made  l>oth  loo  narrow  and  too  shal- 
low, and  though  they  may  be  laid  over  at  the  proper  angle,  and  the  work  appear  externally  well 
enough  executed,  vet  there  will  be  a  want  of  mould  in  tne  plowed  soil. 

(934.)  ^Tlie  whole  value  of  plowing,  scientifically  speaking,  depends  upon  its  having  the  efieet 
of  looaenrar  tlie  texture  of  the  soil,  and  thus  permitting  a  free  circulation  of  air  and  moisture 
duough  its  interstices,  for  the  double  purpose  of  increasing  the  rapidity  of  the  disintegration  of  ita 
stony  portions,  and  of  re-reducing  to  powder  what  had  formerlV  been  pulverized,  but  which, 
from  toe  joint  action  of  pressure,  and  the  binding  eiiect  of  root-fiores,  had  become  agglutinated 
together. 

(935.)  Safficient  has  already  been  said  to  draw  your  attention  to  the  point  of  pulverizing  tbe 
mm  i  in  it  lies  one  of  the  most  important  secrets  of  good  farming.  However  weU  you  may  ma- 
nure vonr  laod,  however  thoiougnly  ^on  may  drain  it  you  will  never  obuin  the  crops  it  is  cape- 
blo  oi  yielding,  unless  von  pulverize  it ;  nay,  so  important  did  Jethro  Tall  think  this,  that  he  mlt 
firmly  persoaded  that  if  you  pulverized  your  soil  well,  you  need  not  manure  at  alL  I  need  hardly 
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•elt  jroa  that  wtt  shall  prore  beretfter  Jethro  Toll  to  have  carried  bia  coocloaioaa  too  far ;  bvt  ailB 
■0  direct  and  naqaalified  a  statemeot.  from  aoch  a  writer,  ahoold  have  its  full  mfloenoe  npon  all 
who  wish  to  learn  thorooghly  the  art  of  Agricoltore.  Always  bear  in  mind  that  the  impalpaUe 
powder  is  the  active  part  of  soil,  and  that  no  other  portion  has  any  d^ireet  inflaenoe  apon  Tegeta* 
tion,  and  yoo  will  then,  at  all  times,  be  safficiently  impresMd  with  the  necessity  ot  thoitNigh- 
plowing,  harrowiny.  && ;  indeed,  yon  may  rest  assared  that,  except  iip<»  some  few  very  K^ 
sands,  3-oa  cannot  palrerize  the  soil  too  mach — economy  alone  most  fix  the  limit  of  this  ns^ol 
operation. 

(936.)  Bot  were  I  to  stop  here,  yoo  might  natorally  soppose  that  any  season  of  the  year  would 
do  eqoally  well  for  plowini^,  provided  it  was  before  seed-time,  and  that  the  fixing  of  the  time  was 
regolated  entirely  with  a  view  to  economize  labor.  It  is  certainly  troe  that,  to  a  considerable 
extent,  the  lime  of  plowing  msy  be  varied ;  bat  yoo  may  rert  amorcd  thaL  as  a  general  role,  the 
sooner  yoo  plow  after  the  removal  of  the  crop,  the  better  condition  will  yoor  soil  be  in  at  the  com- 
mencement of  spring. 

(937.)  Several  chemical  procesMCs  of  considerable  ronneqaence  as  respects  the  fertility  of  soil, 
oocor  after  it  has  been  plowed,  which  either  lake  place  ver}'  slowly,  or  not  at  all,  while  it  lies 
unstirred  ;  and,  moreover,  some  of  the^e  take  place  to  the  irreatest  advantage  daring  winter. 

(93fl.]  This  is  especially  the  case  with  the  diflintegralk>n  of  mineral  massea  nothing  tending  so 
powerroUv  to  red  ace  even  the  hardest  stones  to  |)o%vder  as  sadden  changes  of  temperatnre,  com- 
oined  with  the  presence  of  mach  moistare.  During  rain  or  thaw  after  snow  all  the  clods  of  earth 
and  the  pores  01  the  more  loosely  aggregated  stones  become  fiUed  with  water,  which,  of  coarse, 
freezes,  if  the  temperatare  is  safficiently  rrdaoed  ;  and  from  its  expansion  doring  solidification,  a 
peculiar  property  possessed  in  a  marked  degree  by  water,  the  psrticlcs  of  earth  or  stone,  as  the 
ease  may  be,  are  poshed  so  far  asander  that,  when  the  ihaw  retams,  it  crombles  into  fragment^ 
which  are  again  and  again  acted  on  antil  reduced  to  the  state  of  soil. 

(939.J  This  crombling  by  frost  is  of  the  greatest  importance  in  tlie  case  of  stiflf  clays,  for  two 
reasons :  1st,  because  uiey  are  tlias  reduced  much  more  easy  to  work ;  sad,  Sd.  which  is  of  &r 
greater  consequence,  they  are  enabled  to  give  op  their  alkalies  more  readily  to  water ;  and  clayey 
minerals  are  fortunately  the  quickest  to  disiotecrratc.  or  rather  to  decompose  by  the  action  of  tfaie 
weather;  and  hence,  every  means  that  facilitates  that  process  is  valoablc,  because  as  we  have 
already  seen  that  those  most  vsJaable  ingredients  of  soil,  potsM  and  soda,  are  of  no  use  to  planta 
unless  tliey  are  soluble  in  water,  and  that  they  do  not  obtain  this  property  until  the  mineral  widi 
which  they  have  been  associated  becomes  completely  decomposed. — H.  R.  M.] 

(940.)  [In  the  previous  remarks  on  the  plow  were  embraced  its  coostraction,  its  principles  of 
action,  the  principles  on  whi  'h  its  draught  is  exertc  1,  and  the  resistance  which  it  presents  to  the 
draught,  as  also  some  remarks  on  the  system  of  plowing  tlmt  each  of  the  three  leading  varictiea 
of  plows  have  given  rise  to ;  and  on  this  last  branch  of  the  subject  I  foel  constrained  to  ofo 
■ome  farther  remarks. 

(941.)  In  treating  of  the  form  of  the  furrow-slice  I  have  safficiently  evinced  the  preference  that 
I  give  to  the  rectangular  slice ;  and  this  I  do  on  the  broad  principle  that  derpploKtu^^  9ught  to  be 
the  rule,  and  any  other  practice  the  exception.  The  exception  may  apply  m  a  vanety  of  eaae% 
so  well  known  to  practical  farmers  that  it  would  be  presumptuous  in  me  to  point  them  out;  bot 
our  "  Book  of  the  Farm  "  being  peculiarly  addressed  to  young  farmcrsi  the  pointing  out  of  a  few 
of  these  cases  of  exception  bc(X)nies  more  in  place. 

(942.)  Shallow  plowing,  then,  maybe  admissible  in  the  case  of  a  field  that  has  been  depastured 
with  sheep,  and  to  be  simplv  turned  up  for  a  seed-furrow.  The  reason  usually  assigned  for  this^ 
that  the  droppings  of  the  sheep  forming  only  a  top-dressing,  has  ^iven  rise  to  the  notion  that  a 
deep  furrow  would  bary  the  manure  to  a  depth  at  >vhich  its  beneficial  eficctsconld  not  be  reached 
by  toe  plants  of  the  crop  that  may  be  sown  upon  this  field.  While  I  allow  that  this  is  an  admis- 
alble  case,  the  raliona/e  of  the  reasons  assigned  for  it  by  practical  men,  ma3r,  on  very  fair  grounds^ 
be  called  in  question.  Thas,  it  is  well  known  that  the  roots  of  vegetables  in  general  purti  them- 
selves out  in  pursuit  of  their  nutriment,  and  with  an  instinctive  perseverance  tltey  will  pass  over 
or  through  media  which  afford  little  or  no  nutriment,  in  order  to  reach  a  medium  in  which  they 
can  luxuriate  at  will.  With  the  larger  vegetable  productions  this  is  remarkably  the  case ;  and 
though,  among  those  plants  which  the  farmer  caltivatca  the  necessity  of  hunting,  as  It  were,  for 
food  cannot  occur  to  a  great  extent,  yet  we  are  well  aware  that  the  roots  of  the  cereal  grassea 
may  extend  from  6  to  13  or  more  inches;  and  there  is  good  reason  to  believe  that  their  length 
depends  upon  the  depth  of  the  penetrable  soil,  and  that  the  luxuriance  of  growth  in  the  plant  wiU 
in  general  be  proportioned  to  that  depth,  soil  and  climate  being  tlic  same. 

(943.)  Another  case  of  exception  to  dc^ep  plowing,  is  in  some  of  tlie  courses  of  fallow  plowing, 
where  a  deep  farrow  mi^ht  be  injurious ;  these  occurring  in  tlie  later  coursea  And  a  third  is  that 
of  a  seed  furrow,  though  m  many  cases  this  last  is  of  doubtful  recommendation. 

(944.)  In  some  of  the  clay  districts,  a  system  of  shallow  and  narrow  plowing  is  practiced,  under 
the  impression  that  the  exposure  of  the  soil,  thas  cut  up  in  thin  slicos,  tends  more  to  its  amelkra- 
tion  than  a  system  of  deep  and  broad  plowing  could  effect  This  supposition  may,  to  a  certaun 
extenr,  be  true,  as  a  certain  portion  of  the  soil  thus  treated  will  undergo  a  stage  of  improvement ; 
but  allowing  that  it  does  so,  the  improvement  is  but  a  half  measure.  Boils  of  this  kind  are  fre- 
auently  deep,  and,  though  apparently  poor,  they  afford  the  stamina  out  of  which  may  be  formed 
tlie  beat  artincud  soils— the  clay  loam — which  may  be  brought  about  by  the  due  application  of 
manure,  and  a  proper,  well  directed,  and  continued  system  of  plowing.  On  lands  or  this  kind, 
the  system  of  deep  plowing  will  be  always  attended  with  beneficial  effects;  and  instead  of  the 
apparently  thin  and  hungry  soil  which  the  shallow  system  is  more  likely  to  perpetoate.  the  result 
inigfat  be  a  deep  and  strong  clay  loam.  To  effect  this,  however,  there  must  oe  no  sparing  of  ex- 
pense or  of  labor,  the  draining  must  be  efficient,  and  the  manuring,  especially  widi  those  sab- 
that  will  tend  to  sliarpen  and  yield  porosity  to  the  clay,  must  be  abundantlv  supplied. 
i  nooet  extensive  suite  of  cases  where  a  departure  from  the  role  is  admiasiole,  m 


(945.)  The .  

tboae  landi  where  a  natorally  thin  soil  rests  on  a  subsoil  of  sand  or  gravel  variooaly  impregBMed 
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with  oxides  of  iron.  To  plow  deep  at  oooe  in  aoeh  ntoatkmt  would  ran  the  riak  of  Mrirao  ia- 
Jaiy  to  the  oparing  ooantinr  of  soil  natarally  eziating.  Bat  it  is  to  be  observed  of  aoOa  of  tUa 
(iod,  that  the  subsoil  baa  always  a  tendency  to  pan,  and  if  such  do  exist,  the  deep  qratam  abooU 
again  come  into  requisition  m  the  form  of  subsoil  plowing,  which,  by  destroying  the  pan- 
that  frequent  cause  of  sterility  in  soils  of  this  kind—opens  a  way  to  the  amelioration  of  both  soil 
«nd  soiMoiL 

(946.)  There  appears,  in  short,  every  reason  for  inculcating  the  i^-stem  of  deep  plowing,  not 
only  where  existing  circumstances  admit  of  its  adoption,  but  where  its  ultimate  effects  are  ukely 
to  induce  a  gndual  improvement  on  the  soil  and  all  its  products,  admitting  always  that  a  varia- 
tion in  depth  is  proper  and  necessary  under  the  varying  circumstances  of  crops  and  "^^mw 

(947.)  Tboogfa  the  Scotch  swing-plow  has  afforded  the  principal  subject  of  what  has  been  here 
given  on  this  implement,^  it  must  not  be  lost  aight  of  that  numerous  varieties  of  this  important  im- 
plement are  to  be  found  in  other  parts  of  the  Kingdom,  many  of  which  possess  a  high  degree  of 
excellence ;  and  England  is  especially  romarkable  for  these  varieties,  tt  has  been  already  noticed 
(487)  that  the  germ  of  improvement  m  the  Scotch  implements  appears  to  have  b^^n  obtained 
through  England ;  hot,  liae  maiw  other  importations  trom  that  quarter,  the  necessities  arising 
from  circumstances  of  climate,  of  soil,  and,  perhaps  not  the  least  important,  the  paucity  of  pecu- 
niary means,  obliged  the  Scottish  agriculturist  to  husband  all  his  resources,  and  to  call  forth  all 
his  energiea.  in  making  the  best  and  most  economical  use  of  his  new  acquisitions,  so  as  in  tho 
end  to  outstrip  his  more  favored  brethren  of  the  south.  This  will  be  found  to  have  occurred, 
not  only  in  the  plow,  but  in  the  introduction  of  the  turnip,  of  bone  manure,  and  many  other  dmi- 
lar  acquisitions. 

(948.)  It  is  remarkable,  too,  that  the  decided  step  taken  in  Scotland  in  regard  to  the  rapid  ezr 
tension  of  the  use  of  the  improved  plow,  waalong  m  retracing  its  steps  back  to  England,  and  that 
the  retrograde  movement  was  gradual  from  the  northern  counties  southward.  In  nearly  half  a 
century,  this  retrogression  appears  to  have  made  very  slow  progress ;  and,  like  many  otoer  iin* 
provements  which  linger  until  some  master-mind  takes  them  in  hand,  the  extension  of  the  use  of 
an  improved  plow  met  with  little  encouragement.  In  due  time  this  subject  was  taken  up  by  the 
Messrs.  Bansome,  of  Ipswich ;  and,  tbrou^  their  exertions,  such  changes  have  been  produced  in 
the  plow  as  place  the  English  agriculturist  in  possession  of  a  command  of  these  implementa  in 
such  a  variety  of  forms  that  no  ouer  country  can  boast  of  from  the  hands  of  one  maker. 

(949.)  The  numerous  varieties  (amounting  to  at  leapt  100)  of  the  plows  constructed  by  the  Mesara. 
BAnaome  seem  to  be  chiefly  adapted  to  the  soils  of  England,  and  to  the  practice  of  her  agricultur- 
ists ;  for  we  do  not  find  that,  when  brought  into  Scotland,  and  placed  iu  direct  competition  widi 
the  Scotch  plow,  that  thev  ever  gain  a  preference.  There  can  be  no  question,  however,  that  some 
of  the  varieties  of  these  plows  perform  well,  exhibiting  work,  when  conducted  by  a  skillful  hand, 
that  for  its  usefulness  may  compare  with  that  of  any  implement  now  employed.  The  system  of 
plowing  in  England  being  generallv  of  the  shallow  character,  and  the  modern  plow  for  the  moat 
part  of  a  light  construction,  adapted  to  the  practice,  it  haa  been  found  that  these  plows  were  una- 
ble to  resist  the  foroe  required  where  the  oeep-plowing  system  is  followed,  as  in  many  parts  of 
Scodand.  But  a  more  serious  objection  to  the  introduction  of  these  plows  into  Scotland  lies  in 
the  frequent  application  to  them  of  wheels.  No  plowman  wlio  has  been  able  to  wield  the  swing- 
plow  will  ever  sufier  himself  to  bo  incommoded  with  the  addition  of  wheels  to  his  plow  (for  he 
will  always  consider  wheels  an  inconvenience),  and  thia  he  does  not  from  a  conviction  diat  wheela 
increase  tne  labor  of  his  horses,  but  because  to  himself  they  appear  a  aouree  of  annoyance ;  and 
here  it  may  be  farther  remarked,  as  regards  wheel-plows,  that,  since  the  wheela  must  always  have 
a  tendency  to  increase  the  draught  (636),  and  on  that  account  are  objectionable,  so  also,  if  a  plow 
can  be  wielded  with  equal  and  peniaps  better  effect  without  wheels  than  with  them,  the  excuae 
that  a  wheel-plow  may  oe  wielded  by  a  man  of  inferior  oualifications  is  of  small  value.  Any  man 
may  be  trained  to  handle  a  plow,  though  every  man  will  not  bo  equally  successful :  and  since  la 
the  whole  of  Scotland  not  a  wheel-plow  is  to  be  found,  except  as  a  curiosity,  while  her  plowing 
is  at  least  not  inferior  to  that  of  any  part  of  the  kingdom,  and  as  the  chances  are  surely  equal  that 
the  plowmen  are  not  all  equally  good,  it  is  evident  that  plowing  can  be  satisfactorily  performed 
without  wheels.  If  plowing  can  thus  be  performed  over  one  part  of  the  kingdom  with  an  imple- 
ment of  the  Amplest  form,  and  in  a  satisfactory  and  economical  manner,  there  can  be  no  neoessiQr 
for  using  a  more  complicated  and  more  expensive  machine  to  perform  the  aame  work  in  another 
part  of  the  kingdom,  where  it  is  at  least  not  better  done  or  done  at  less  expense. 

(950.)  Having  adverted  to  the  plows  of  England,  and  particularly  to  those  of  the  Messrs.  RansonMb 
toM  though  still  impressed  widi  the  opinion  that  the  simple  Scotch  swing-plow  is  preferable  as  aa 
implement  to  the  wheel-plows  in  their  most  improved  form,  and  perhaps  even  to  tne  simn^-plowa 
of  England,  it  ia  proper  to  describe  generally  at  least  one  example  out  of  the  numy. 

(9.51.)  The  exampfo  chosen  for  the  purpose  of  illustration  is  Eansome's  F  F  or  Bedfordshire 
plow,  represented  m  fig.  205.  This  plow  has  attained  a  high  character  for  its  general  uaefulaea% 
ami  may  bo  considered  as  the  most  perfect  of  modem  English  plows. 

(952.)  Without  going  into  such  a  minuta  detail  of  its  parts  as  has  been  done  in  the  caae  of  die 
three  leading  Scotch  plows,  I  cannot  avoid  giving  a  short  description  of  it.  Like  the  greater  part 
of  modem  E  nglish  plows,  it  is  constracted  partly  of  wood  and  partly  of  iron.  The  body  is  of  cast* 
in>n,  and  is  ingeniously  formed  for  the  attachment  of  the  beam  and  handles.  These  are  simplj 
bolted  to  the  body — a  practice  which  leaves  the  parts  in  possession  of  their  full  strength  instead 
of  being  weakened  by  the  mortising,  as  is  the  case  in  the  joining  of  the  beam  and  left  handle  of 
the  Scotch  wooden  plow.  The  body-frame  rises  from  the  middle  of  the  sole-bar  to  the  full  hi^ 
of  the  upper  edge  of  the  beam,  and  the  two  are  bolted  together — the  body  bein^  applied  to  ue 
laiid*«ide  of  the  beam,  where  its  upper  edge  is  seen  at  a  b.  The  land-sides  of  the  beam  and  of  the 
body  lie,  Uierefore,  in  one  plane  behind ;  out  the  beam,  at  tho  point  lies  1|  inches  to  the  right  of 
the  Dody-plane.  The  hancDes  are  bolted  to  a  vertical  flange  that  projects  from  the  hind  part  of  tho 
body ;  and,  as  an  additioaal  aecuritT  to  the  right  handle,  a  bar  of  cast-iron,  extending  aom  a  toe, 
ie  laid  apon  the  right-hand  aide  of  the  beam,  as  aeen  in  the  figure,  and  fixed  by  the  aame  boUa  thM 
(787) 
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d  Ibe  body.    The  hind  put  of  Ihia  bar  li  tlm>  famed  to  «nbnce  Iha  not  of 

^  1  ii  ibo  Moiuad  bjr  bolu.    Attr'- :^ -■--»■- — ii—.v .t— j • 

the  boa  mMj-bi  dt,  tjiaf  the  beun  ud  bwidle*  tc 


the  riftta  hendle,  and  i>  ilio  Monred  bv  bolu.    A  futber  ncaril*  U  eHbcUd  by  (be  applicad 
^ ..__  J.  ^__  -L,  L J  ,.-^., v_     ^^f|,^  the  kud-oda  of  the  pi 


nnkal,  (be  left  handle  il  xuida  10  ioche*  id  the  ten  of  the  line  of  the  luid-nlde.  and  the  width  be- 
tween ibe  handlea  1 1  ia  9fl  inches.  Following  ihe  nme  role  ai  haa  been  adopted  tn  gii-ing  the 
detiila  of  the  Bcolchpiowa  we  have  the  iciu  or  the  FF,  fin.  island  !!».  Flale  XII.,  at  «7  inthca 
behind  tbepoinloftheihanin.  and  the  bee]  ;i,  11  inches  behind  Ihcicro.    The  extremity  of  tbe 

tag  the  boriiontal  leoglh  of  the  ploir  only  B  fret  8  inches,  The  bight  of  the  handles  abonre  Ibe 
beae-linc  ia  3  feel  10  inche" ;  tlie  liiRht  of  (he  body,  at  iho  jDnction  A  of  the  beam  and  bandies,  ii 
14  inches;  the  hiehtof  the  beom  at  the  caniier-box  ia  17  inches. and  at  (he  point  I«  inches;  these 
bights  being  all  as  meaiDred  lo  the  Dpperedgc  of  thp  beam.  The  bridle  iof  Ihia  plow  is  similar 
to  manv  others  of  this  macb-viried  Ineniber,  bal  dilTers  in  tfae  aislerial  of  which  K  is  composed, 
being  formed  of  can-troD.     In  fig.  Mfl,  the  plow  is  rcpresentci!  with  two  wheels  /  and  g,  which 

and  are  held  in  poaltioo  by  damp.screwa  The  larifcr  whrel  /  runs  in  (be  fnrtow,  and  bean 
against  the  land,  thus  regulating  the  landing  of  the  plow,  while  the  \wbeel  g  nns  vptni  tite  land, 
and  regulates  the  eanhing  of  Ihe  plow. 

(953.1  The  active  pang  of  the  plow  lie  also  pecaliar.  The  moold-board  In  baa  been  already 
gtrcn  la  detail  in  Pkle  XII.,  figs.  191  and  iK;  it  iionly  nrcewar>' to  add  that  tls  form  ind icUe* 

deep  plowing.  The  aliare  n.  as  in  a  large  proportion  of  all  plows  made  by  the  MeswaRamome,  is 
of  casl-lTtin.  bat  la  very  jndicionnly  hardened  at  the  point  and  along  [he  eJge  of  Ibe  feather  on  die 
lower  surface  only,  which  baa  tho  effect  of  liirowiiiR  all  the  wear  of  the  melnl  on  the  npp«  snr- 
faca,  tberoby  keeping  the  edge  ahaqi  below  ao  long  as  ilie  share  lasta.  This  share  has  great 
breadth,  being  seldom  nodcr  7  Inches  e[  (he  broadest  pert.  In  Ihc  dgya  and  chalky  sotla  of  Eng- 
land, (be  cast-imn  share  is  both  ronvenicnt  and  rconnmical,  ibongh  it  is  donbtfal  how  thej-  migtil 

la.  9d,,  and  an  allowanre  ia  made  for  tbcm  whi'n  worn  out  and  rctnmed  of  ahont  ed. ;  [heir  dnit- 
ikn  may  be  taken  si  frnm  4  to  M  dayi^  depending  mach  on  tlie  texture  of  llie  nil.  The  cooliera 
in  ibia  plow,  as  in  most  others  of  Ilie  cIbfs,  is  iiK'd  in  a  tneul  box  balled  in  the  land  aide  of  (be 
beam.  The  land  side  plane  of  (he  coulter,  therefore.  inMead  of  cnjssing  that  of  the  plow's  body, 
a*  in  the  Lenarkiihire  and  other  Seotth  plows,  ia  parallel  lo  it,  and  stands  altogether  to  bmdwsid 
of  (be  land-aide  plane  of  the  plow  from  top  lo  boiiom.  and  in  aome  cases  forms  a  small  angle  fniia 
(he  point  landward.  The  Imrly  ia  frei|iieii1ty  lett  entirelv  nncn  on  the  landside.  eiceni  in  so  &r 
as  it  is  covered  by  (he  land  side  flanne  oftlie  solc-ilioe.  < 
h  stands  IJ  inchea  to  landward  of  the  body-frame,  wlii 

land.sideplaneof  tliebodyandofiheforepartof  llicb       

(954.)  Having  in  a  general  way  deseribcd  the  constrnction  of  the  frsme-worh  and  the  acting 
parts  of  this  plow,  there  remains  for  nto  to  say  a  tew  wonts  on  tlie  wheels  with  whicb  il  ia  fai^ 
nlsbed.  I  have  already  (63S-S3^|  adverted  to  wlieclB.  as  they  appear  to  me  to  affi^ct  the  draught 
of  plows,  and  have  eitprcascd  myself  in  snfflciently  dialinct  longoage  lo  show  that,  in  my  opinion, 
they  most  in  all  cosCB  be  injnriuns.  and  lend  10  increane  the  reaiatancc  of  the  plow  to  uliicli  they 
are  appended,  whether  they  be  applied  within  Ihc  Iwdy,  or  nnder  Ibe  front,  or  any  other  pan  of 
the  beam.  That  wheels  may  be  of  advantage  for  the  working  of  a  plow  in  tho  hands  of  an  nn- 
aklllfnl  plowman  may  be  tme ;  but  if  this  advonlage  ia  acquired  by  a  certain  additional  eipendi- 
tore  of  bona  power,  which,  however  roach  the  proprietor  of  the  team  moy  blind  himself  to.  will 
nltimately.  though  probably  unbeedrd,  lell  on  his  proGl  and  loaa  account,  there  will  be  no  giin. 
bnt  an  al'timate  loss.  I(  maal  bo  adniiiied,  even  bv  the  advocates  of  the  wheel-plow,  that  though 
diey  may  bs  handled  wiih  perfeel  regularity  in  plowing  atintg  ridges,  whether  the  holder  ba  an 
experienced  plowmen  or  not  yet  in  trait  plowing  they  cannot  by  ony  means  be  brought  so  hand- 
ily lo  follow  ihe  undolaliona  ol^tbe  sorioce  In  leai-iog  one  ridge,  the  share  will  paaa  loo  shaltew. 
lod,  in  entering  on  the  brDw  of  Ibe  next,  it  will  go  loo  deep,  or  at  least  deeper  than  the  aTermga 
of  Ihe  pkiwlng.  There  ia  alto  the  element  of  lime,  which  b  alt  farming  operations  is  an  imponaot 
■■a  I  and  here  wfaeel-plowt  ars  bond  to  como  Aort  by  atxiat  33  per  cent  aa  compared  with 
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•wing-plowa  Mr.  Piuey.  in  his  paper  on  the  draogbt  of  plowfi,  incidentally  oboerves :  "  Whila 
die  work  of  oar  plowing  teame  is  at  beat  bat  |  of  an  acre  opon  strong  groand  (and  sometimes  aa 
mach  as  I  acre  npon  the  lightest),  the  daily  task  performed  by  two  Scotch  horses  apon  strong  land 
is  1^  acrea."*  Tnis  deiicienoy  of  effect  cannot  oe  attributed  to  want  of  power  in  the  horses,  for 
English  hoinea  are  at  least  not  inferior  to  those  emp  o^ed  in  Scotland  for  a^cnltaral  parposea; 
Deimercan  it  be  from  nnskiUfnlness  in  the  pk>wmen,  for  even  the  most  skillml  seem  to  come  short 
in  this  respect,  by  not  being  able  to  plow  more  than  |  of  an  acre  in  a  day,  while  with  the  swing- 

Slow  almost  any  plowman  will  tarn  over  bis  acre  a  day.  From  the  remarks  of  the  same  writer,! 
is  to  be  inferred  that  a  Scotch  swing-plow  was  incapable  of  being  drawn  throngh  a  certain  clay 
•ail  by  two  horses,  while  the  wheel-plows  were  foand  to  perform  the  work  with  tolerable  ease, 
llioagfa  still  a  heavy  draaght  There  mav  be  such  cases ;  bat  from  the  conditions  of  this  particular 
ease,  where  the  draaght  that  baffled  the  horses  in  the  swing  plow  seems  not  to  have  exceeded  53 
Mones^  there  is  an  anioigoity  in  the  matter  that  leads  to  doabts  of  the  accuracy  on  the  part  of  the 
observers  of  the  experiment  We  know  well  that  in  working  the  Scotch  swing-plow  in  an  8  or 
9-inch  farrow  on  stiff  land,  the  draught  is  not  anfrequently  as  high  as  7  c  wt.  or  56  stones ;  bat  two 

Sod  horses  never  shrink  from  the  task ;  and  how  a  less  draught,  whatever  be  the  soil,  should 
ve  baffled  the  exertions  of  two  good  horses  m  a  swing- plow,  even  in  the  Oxford  clay,  reqairee 
some  feither  invesdntion  to  be  satisfactory. 

(955.)  Under  all  the  circumstances,  then — whether  we  take  expenditure  of  horse  power  oom- 
paied  with  the  small  saving  in  the  pay  of  an  inferior  workman  *,  tne  disadvantages  attending  the 
more  complicated  operation  of  plowing,  compared  with  the  celerity  with  which  the  swing-plow 
can  be  made  to^  accommodate  itself  to  all  irregularities  of  groand ;  the  loss  of  time,  which  is  eqaiv- 
alent  with  capital,  in  plowing  a  ffiven  surface,  when  compared  with  the  extent  turned  over  by 
the  swing-plow ;  and  the  probabuily  that  even  the  solitary  mstance  of  an  apparent  superiority  in 
A  wheel-plow  may  rest  upon  some  oversight  in  observation— all  seem  to  conspire  to  produce  a 
conviction  that  a  superiority  exists  in  the  swing-plow  which  is  in  some  measure  doe  to  its  desenr- 
mg  that  appellation  from  an  absence  of  wheels.  And  certainly,  whatever  be  the  merits  of  the 
modem  improvements  on  English  plows,  they  may  be  ascribed  to  any  other  caase  than  their  poa* 
■easing  wheels,  in  whatever  position  they  may  be  placed  in  the  plow. 

(956.)  The  plow  under  consideration  is  farnishcd  with  two  wheels,  ace  again  fig.  305.  The 
land-aide  wheel  is  12  inches  diameter,  vrith  a  rim  not  exceedmg  1  inch  in  breadth.  The  only 
purpose  to  which  this  wheel  is  applied  is  to  regulate  the  deiith  of  the  furrow,  for  which  purpose 
u  rona  opon  the  solid  land.  The  farrow- wheel  is  18  inches  in  diameter,  with  a  breadth  of  rim 
equal  to  the  former;  its  object  is  two-fold,  serving  in  some  measure  to  regulate  the  depth,  by  run- 
ning cm  the  bottom  of  the  previously  formed  furrow,  but  its  chief  duty  is,  by  bearing  against  the 
edge  of  the  furrow-slice  that  is  about  to  be  raised,  to  rogolate  the  breadth  of  the  slice,  at  the  de- 
aired  higbt,^  by  means  of  pinching-screws. 

(957.)  It  is  evident  that  both  vrneels  perform  a  duty  that  either  of  them  alone  could  do  with  per- 
hapa  equal  effect,  namely,  the  regulation  of  the  depth ;  but  the  furrow-wheel  performs  a  second 
office,  regulating  the  breadth,  which  it  can  also  do  withoat  interfering  with  its  other  duty.  It 
would  appear,  therefore,  that  the  land-side  wheel  may  be  set  aside  without  impairing  the  efficiency 
of  the  plow ;  and  we  find,  accordingly,  that  these  plows  are  fireqaently  used  with  only  one  wheel 
which  in  itself  perforais  both  duties. 

(958.)  The  consideration  of  these  wheels,  and  their  effects  on  the  plow,  suggests  a  farther  ob- 
jection to  their  utility  in  respect  of  the  increased  resistance  they  produce  to  the  draught  If  diese 
iMrbeels  are  to  prodace  any  efiect  at  all,  the  plow -irons  and  yoke  must  be  set  so  as  to  give  the 

Slow  a  bias  botn  to  earih  and  land.  If  the  plow  has  not  this,  then  whether  it  swim  evenly,  or 
are  a  biaa,/rpB»  both  earth  and  land,  in  either  case  the  wheels  are  ineffective,  as  they  will  nei- 
ther bear  apon  the  sole  nor  the  edge  of  the  furrow,  but  let  the  plow  have  the  bias  as  proposed  to 
bocfa  earih  and  land,  the  wheels  will  then  both  bear,  and  exert  their  efforts  by  re&ction  to  coun- 
teract the  tendency  of  the  plow ;  on  tlie  one  hand  to  sink  deeper  in  the  farrow,  and  on  the  other 
to  cat  a  broader  alice ;  and  since  "  action  and  re&ction  arc  alike  and  in  opposite  directions,"  these 
antagonist  forces  wiU  be  in  constant  operation  to  a  greater  or  leas  amount.  Such  effects  will 
thereby  increase  the  friction  and  consequent  resistance  in  proportion  to  the  amount  of  bias  which 
has  been  given  to  the  plow ;  and  hence  the  condasion  is  strengthened,  that  in  all  cases  wheels 
are  incunibraaces  and  sourees  of  increased  resistance  to  the  plow. 


obeervation, 

of  Parker,  and  of  CrosskiU,  all  of  whom  take  a  high  standing  aa  plow-makers  after  the  Engll^ 
fiuhiona,  and  mah^  of  their  productions  are  mounted  with  wheelk  It  is  unnecessary  to  repeat 
any  of  the  observations  on  that  head,  but  should  the  preceding  remarks  come  under  Uie  observa- 
tion  of  any  of  the  makers  referred  to,  or  of  any  other  person  who  may  take  an  interest  in  the  sub- 


peere  to  me  at  preaent  as  the  only  tenable  one ;  but  it  would,  of  coarse,  oe  still  more  satisfactory 
to  learn  that  these  very  hamhle  efforts  shall  be  of  any  use  in  satisfying  those  who  take  the  trouble 
to  inqaire,  that  an  extended  appUcation  of  the  swmg-plow  practice  might  either  be  of  individual 
or  seaeral  miportanoe. 

(9^)  Among  Uie  other  numerous  varieties.  I  cannot  paaa  over  the  two-Jurroto  plovf,  which, 
^oo^  aekiom,  if  ever,  seen  in  the  hands  of  a  Scotch  farmer,  is  now  rather  extensively  employed 
"  **°^-.2lL?^^!lf*™  woniHw  of  England,  but  more  especially  in  Lincolnshire.    Aese  plows 
oonetmcted  or  a  very  effi)ctive  and  convenient  form  by  Eansome  and  others,  and  are  held  to 


beirefy  economical  in  point  of  draught,  a  pan-  of  good  horses  bemg  capable  of  working  a  two- 
fMrrow  pkwr,  or  m  cases  of  heavier  soU  three  horses;  the  saving  of  labor  in  the  one  case  bekff 

*  •'^"Jjg^j^^^'wfiojal^iriOTtairalSocl^  tlbld.voLL 
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one-halfl  in  the  other  one-foanh.  They  tre  alao  moanted  with  wheels,  and  in  the 
they  are  employed,  and  tlie  plowman  accustomed  to  the  implement,  tliey  malie  Tery  ftUr  woci, 
the  two  farrows  heing  in  general  laid  very  nearly  alilie.  It  must  be  conceded,  liowever,  that  in 
the  districts  where  these  plows  are  used,  the  work  is  done  with  a  very  shallow  farrow,  aeldoa 
ioxceeding  3  or  4  inches,  which  may  allow  of  2  horses  taking  the  draaght.  Where  tlie  deep- 
plowing  system  is  flowed,  a  two-forrow  plow  coald  not  be  drawn  by  fewer  than  4  boraes,  wfaio, 
'fm  it  woald  afibrd  no  saving,  bat  rather  the  contrary,  can  never  be  expedient,  or  in  any  way  ad- 
▼antageoqs ;  for  thoagh  it  may  be  urged,  that  when  a  light  farrow  only  was  requirea  the  two> 
^rrow  ^low  might  otter  some  advantase,  yet  if  it  coald  not  be  applicable  in  every  case,  the  in- 
ibrence  is,  that  two  sets  of  plows,  doable  and  single  farrow,  mast  be  reuioed — a  practice  which 
cannot,  under  any  circumstances,  be  recommended.  The  conclusion  to  be  drawn  from  these  re- 
marks is,  that  though  expedients,  such  as  the  two-farrow  plow,  mav  be  very  advantagconsly  em- 
ployed under  a  particalar  climate  and  soil,  the  practice  cannot  bo  neld  np  as  one  of  general  ap- 
plication, or  that  could  be  rcnderod  economical  and  advantageous  under  all  circumstances.— J.  S.) 

(961.)  This  seems  to  me  a  befitting  place  to  sav  a  few  words  on  ptatHnff  matches.  I  believe  it 
admits  of  no  doabl  that,  since  the  institution  of  plowing  matches  throughout  tlie  country,  the  char- 
acter of  our  farm-servants  as  plowmen  has  risen  to  considerable  celebrity,  not  but  tliat  individnal 
plowmen  could  have  been  found  before  the  practice  of  matches  existed  as  dexterous  as  any  of  the 
present  day,  bat  the  general  diffusion  of  good  plowing  most  be  obvious  to  every  one  who  has 
Deen  in  the  habit  of  observing  the  plowed  surface  of  the  country.  This  improvement  is  not  to  be 
ascribed  to  the  institution  of  plowing  matches  alone,  becaosv  superior  construction  of  implementB, 
1>etter  kept,  better  matched,  and  superior  race  of  horses ;  aiid  superior  judgment  and  taste  in  field 
labor  in  tne  farmer  himsflf  are  too  iniportant  elements  in  influencing  the  conduct  of  plowmen  to 
he  overlooked  in  a  considera'lon  of  this  question. 

(969.)  But  be  the  primary  motive  for  improvement  in  the  most  important  branch  of  field  labor  as 
it  may,  there  cannot  be  a  doxxhl  that  a  properly  regalated  emolation  among  workmen  of  any  class. 
Woves  a  strong  incentive  to  the  production  of  superior  workmanship,  and  the  more  generally  the 
inducement  is  extended,  the  improvement  arising  from  it  may  be  expected  to  be  the  more  gen- 
erally diffused ;  and  on  this  account  the  plow  medah  of  the  Highland  and  Agricultural  Society  of 
Scotland  being  open  for  competition  to  all  parts  of  Scotland  every  year,  have  perhaps  excited  a 
spirit  of  emulation  among  plowmen,  by  rewarding  those  who  excel,  beyond  anything  to  be  eeen 
in  any  other  coanlry.  Wherever  1 5  plows  can  be  gathered  together  for  competition  at  any  time 
and  place,  there  the  plowman  who  obtains  the  first  premiam  offered  by  those  mterested  in  the  ez- 
liibition,  is  entitled  to  receive,  over  and  above,  tlic  Society's  plow  meoal  of  silver,  bearing  a  suita- 
ble inscription,  with  the  gainer's  name.  About  40  applications  are  made  for  the  medais  evenr 
year,  so  tnat  at  least  600  plowmen  annually  compete  for  thcin ;  but  the  actual  number  far  exceeds 
|hat  number  ;  as,  in  many  instances,  matches  comprehend  from  40  to  70  plows,  instead  cyf  the 
juinimum  number  of  15.  The  matches  are  usually  occasioned  bv  tlie  welcome  which  his  neigh- 
hors  are  desirous  of  giving  an  incoming  tenant  tonis  farm,  and  fts  heartiness  is  shown  in  the  ex- 
tent of  the  assistance  they  give  him  in  plowing  a  field  or  fields  at  a  time  when  he  has  not  yet  col- 
lected a  working  stock  sufficient  for  the  purpose. 

(963.)  Plowing  matches  are  generally  very  fairly  conducted  in  Scotland.    They  usually  take 

flace  on  lea  ground,  tlie  plowing  of  which  is  considered  the  best  test  of  a  plowman*s  skill,  tlicogh 
hold  that  drilling  is  much  more  difficult  to  execute  correctly.  The  best  part  of  the  field  is  usu- 
ally selected  for  the  purpose,  if  there  bo  such,  and  the  same  extent  of  ground,  usually  from  8  to  4 
'ridges,  according  to  the  length,  is  allotted  to  each  portion  of  ground  to  be  plowed.  A  pin,  bear- 
ing a  number,  is  panhed  into  the  ground  at  the  end  of  each  lot,  of  which  there  are  as  many  marked 
off  as  there  are  plows  entered  in  competition.  Numbers  corresponding  to  those  on  the  pins  are 
drawn  by  the  competing  plowmen,  who  take  possession  of  the  lots  as  tliey  are  drawn.  Ample 
time  is  allowed  to  finish  tlic  lot,  and  in  tliis  part  of  the  arrangements  I  am  oi'^opinion  that  too  moeh 
time  is  usually  allowed,  to  the  annoyance  ot  the  spectators.  Although  shortness  of  time  in  exe- 
cuting the  same  extent  of  work  is  not  to  bo  compared  to  excellency  of  execution,  yet  it  sboold 
enter  as  an  impoitant  clement  into  the  di.'ciBion  of  the  qnestlon  of  excellence.  Every  oompetitor 
is  obliged  to  feer  his  own  lot  guide  hio  own  hon»c«,  and  do  every  other  thing  connected  with  the 
work,  such  as  assorting  his  hor^s,  and  trimming  his  plow-irons,  without  the  least  assistance. 

(964.)  The  Judges,  who  have  been  brought  from  a  distance,  and  have  no  personal  interest  in  the 

eimibition,  are  requested  to  inspect  the  ground  afler  all  the  plows  have  been  removed,  having 

been  kept  away  from  the  scene  during  the  time  the  plows  were  engaged.    Now,  this  appeare  to 

.tne  a  very  objectionable  part  of  the  arrangements,  and  it  is  made  on  the  plea,  that  were  the  fadgea 

to  see  the  plows  at  work,  some  particular  ones  might  be  recognized  by  them  as  belonging  to 

Criends,  and  their  minds  might  thereby  be  biased  hv  tlie  cireomstance.    Such  a  plea  pays  bat  « 

.poor  compliment  to  the  integrity  of  the  judge ;   and  any  farmer  who  accepts  of  the  responsible 

.and  honored  office  of  judge,  who  would  allow  himself  to  be  influenced  by  so  pitiful  a  oonsidfara- 

'tion,  would  deserve  not  only  not  to  be  employed  in  a  similar  arbitration  again,  but  to  be  scooted 

out  of  society.    One  consequence  of  the  exaction  of  this  rule  is,  that  the  spectators  evince  iaapft- 

tience — ^the  spectators,  not  the  plowmen  who  have  been  competitors,  for  ihey  are  badly  and  bap- 

[pHy  occupied  at  the  time  in  repleni<shing  the  inner  man  with  rations  of  cheese  and  oread  and 

ale  provided  to  them  by  the  possessor  ofthe  field  who  is  to  enjoy  the  profits  of  their  labor— isrbile 

the  judges  are  taking  no  more  than  the  proper  time  for  deciding  the  plowing  of,  it  may  be,  a  lar^ 

.extent  of  ground.    The  judges  ought,  therefore,  to  be  present  during  the  whole  time  devoted  ID 

the  competition,  when  they  could  calmly  and  certainly  ascertain  the  nature  and  depth  of  the  for- 

row-slices,  and  have  leisure  to  mature  their  thoughts  on  points  which  mu^^  turn  the  scale  ai^inat 

^rst  ipapressions.    That  the  bare  inspection  of  the  finished  surface  cannot  inform  tliem,  in  a  «ili»- 

'  factory  manner,  whether  the  land  has  been  correctly  plowed  or  not,  which  can  only  be  dl»ne  bgr 

comparison  of  tlie  soles  of  the  farrows  while  the  land  is  plowing,  I  shall  endeavor  to  naake  deir 

to  voo  by  figorea  in  a  supposed  case. 

(06r>.)  Yoo  have  seen  the  action  of  different  plows^  which  may  be  all  amployed  In  the 
V790) 
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null  1i ;  UkdyiM  hvn  aeen  dist  the  BasuLothian  tarn  of  plow  lay  over  a  dice  of  ona  form,  aa  fai 
Hg.  106,  and  that  the  Lanarkohhv  plow  lavs  over  a  t^iee  of  another  form,  aa  in  fig.  109,  and  para- 
graph (991)  acqnaJnta  you,  that  the  latter  form  of  stice,  namely*  that  with  the  high  crest  ana  aer-^ 
r4ted  furrow-aole,  oontaina  1-7  leas  earth  than  the  other.  Now,  were  the  surface  work  only  to  be 
Jadged  ol^  which  matt  be  the  case  when  judges  are  prohibited  seeing  the  work  done  in  the  coarw^ 
of  execution,  the  serrated  extent  of  tlie  farrow-sole  cannot  be  ascertained  by  removing  portiooa' 
of  the  plowed  groand  here  and  there,  so  well  aa  by  constant  inspection.  As  eqaal  plowmg  con- 
~^~  in  taming  over  eqaal  portions  of  soil  in  the  same  extent  of  groand,  other  things  being  eqaal. 


gravity  of  soil  at  2*7.  the  weight  of  earth  tamed  over  by  the  East-Lothian  wonld  be  63  stonea» 
while  llie  Lanarkshire  plow  woald  only  turn  over  54  stones,  making  a  dii!ercnce  of  9  stones  of  14 
lbs.  in  the  small  area  or  one  sqaare  yand.  In  these  ctrcamstances,  is  it  fair  to  say,  thitt  the  borsea 
yoked  to  the  East-Lothian  plow  have  done  no  more  work  than  those  yoked  to  tlie  Lanarkriiirs, 
or  that  the  crop  for  which  the  land  has  been  plowed  will  receive  the  same  qoantitv  of  loosened 
moald  to  grow  in  in  both  these  cases  7  The  prohibitory  rale  against  the  Judges  making  their  io- 
apection  during  the  plowing  has  been  relaxed  in  several  instances ;  bnt  I  fcmr  more  from  the  cir- 
camstance  of  the  spertators  losing  iheir  patience,  while  waiting  for  the  decision  after  the  exoita- 
ment  of  the  competition  is  over,  than  from  regard  to  the  jastncss  of  the  principle.  Thus  far  is  the 
obvious  view  of  the  quesiion  regarding  the  mode  in  which  plowing-matches  are  asually  conduct- 
ed ;  bat  in  what  followa  will  be  found  a  more  important  view  as  affecting  the  integrity  of  good 
plowing. 

(966.)  [The  primarv  objecta  of  the  inatitation  of  plowing-matches  must  have  been  to  produce 
the  best  examples  or  plowmansliip— and  by  the  best,  must  bo  understood  that  kind  of  plowing 
w^hirh  shall  not  only  appear  to  be  well  done,  but  must  be  thoroughly  and  essentially  'well  done. 
In  other  words,  the  award  should  be  given  to  the  plow  that  produces  not  only  work  of  a  proper 
avrface  finisli,  but  which  will  exhibit,  along  with  the  first,  the  property  of  having  turned  up  the 
greatest  quantitpr  of  soil  and  in  the  best  manner.  That  tliis  combination  of  qualities  has  ceased  to 
be  the  object  of  reward,  is  now  sufficiently  apparent  to  any  one  that  will  examine  for  himscdf  the 
productions  and  rewards  of  recent  plowing  matches,  and  the  causes  of  such  dereliction  are  theaei 

(967.)  The  introduction  by  Wilkie  of  the  Lanarkshire  plow  gave  rise,  as  is  supposed,  to  the 
bigb-crested  furrow-slice.  It  cannot  be  dented  that  the  plows  made  on  that  principle  produce 
work  on  lea  land  that  is  highly  satisfactory'  to  the  eye  or  a  plowman,  or  to  any  peraon,  indeed, 
whose  eye  can  appreciate  regularity  of  form ;  and.  as  there  are  many  minds  who  can  dwell  with 
pleasure  on  the  tN&autv  of  form,  but  who  do  not  combine  with  that  idea  its  adaptation  to  nsefnlneait 
It  is  no  wonder  that  plows  which  could  thus  affect  the  mind  through  the  sense  of  sight,  should  be- 
come favorites.  While  the  crested  system  of  plowing  kept  within  boands,  it  was  all  very  good 
but  in  coarse  of  time  the  taste  for  this  practice  oecame  excessive ;  and  losing  sight  of  the  useful^ 
a  depraved  ta.<iie,  of  its  kind,  sacrificed  utility  to  the  beautiful,  in  so  far  as  plowing  can  be  said  to 
produce  that  impressioo.  This  taste  came  gradaall^  to  spread  itself  over  oertau  diatricta,  and 
piow-makera  came  to  vie  with  each  otlier  in  producmg  machines  that  shocdd  excel  in  that  par- 
ticular pointjpf  cresting.  A  keen  spirit  of  emulation  among  plowmen  kept  up  the  taste  among 
their  own  clasa,  and  very  freqacntly  the  sons  of  farmers  became  successful  oompetHors  in  the 
itetchea,  which  cireammance  f^ve  the  taste  a  higher  step  in  the  social  scale.  Tbna.  by  degree^ 
the  taste  for  thia  mode  of  plowing  spread  wider  and  wider,  until,  in  certain  districts,  it  came  to 
pervade  all  classes  of  agriculturists.  At  plowing  matches  in  those  districts,  the  criterion  of  good 
plowing  became  generally  to  be  taken  entirely  from  the  appearance  of  the  sorfoce ;  farrow-slioer 
posaessing  the  highest  degree  of  parallelism,  exposing  faces  of  equal  breadth,  and,  above  all,  a 
nigh  crest,  carried  off  the  palm  of  victory.  I  have  seen  a  ouorum  of  plow  judges  "  plodding  their 
weary  way  "  for  two  liours  together  over  a  field,  measuring  the  breadth  of  faces,  and  acwmin|;' 
tiw  paralleUom  of  slioea.  but  who  never  seemed  to  consider  the  andergronnd  work  of  any  im- 
portant.-!, in  enabling  tliem  to  come  to  a  decision.  Under  such  a  system,  it  is  not  surprising  that 
plowmen  devote  their  energies  to  produce  work  that  might  satisfy  this  depraved  taste,  and  that 
plov^-makers  find  it  their  interest  to  minister  to  those  desires,  by  ^oing  more  and  mora  into  that 
oonatraction  of  parts  of  the  plow  that  wonld  yield  (he  so  much  desired  results.  Thus  have  those' 
ralaable  institutions  of  plowing  matches,  in  the  districts  alluded  to,  been  unwittingly  brought  tor 
engender  a  practice  which,  though  beautiful  aa  aa  object  of  sight,  and.  wlien  witliin  dae  boand%' 
also  of  ntility,  baa  induced  a  deterioratbn  in  the  really  useful  effects  of  the  plow. 

(968.1  Bat  it  is  not  yet  too  late  to  retrieve  what  has  been  lost  Let  the  Highland  and  Agrical- 
torml  Society  of  Scotland,  and  all  local  Agricaltural  Associations,  take  up  the  subject,  and  insiftuta 
A  code  of  nles  by  which  the  Judges  of  plowing  matchea  sliall  be  guided  in  delivoring  their 
awaida.  Let  these  rules  direct  attention  to  what  is  truly  beneficial  to  the  bmd,  as  well  as  what 
may  be  satisfactory  to  sight  in  plowing.  When  such  rales  shall  have  been  promulgated  from 
oompetent  authority,  we  may  hope  to  see  plowing  matches  restored  to  their  pristine  mtegrity— 
doing  frood  to  all  who  are  concerned  in  tnem,  and  restoring  that  confidence  in  their  oaefulnea^ 
'which  is  at  pnasnnt  on  the  wane,  bat  diffUroat  in  which  has  only  arisen  from  an  accidental  misdl- 
lectton  of  their  main  objecta. 

(969.)  In  connectbn  with  that  part  of  the  sabject  which  has  given  rise  to  the  foregoing  reiiM<tf 
OB  plowing  mafichea,  it  is  not  a  little  carious  to  find,  that  instead  of  the  high-crested  farrow  b^ng 
a,  modem  innovation,  it  is  as  old  as  the  days  of  Blith  in  1653 ;  and  ho.  like  the  modems,  had  en- 
tertained the  same  fklae  notions  of  its  advantages.  In  hia  carious  work,  under  the  section  "  HoiT 
•e  plow  aa  it  may  yeuld  moat  moald."  he,  in  hia  quaint  stvle  says :  "  As  for  your  ordinary  aeesoi)f 


of  plowing,  your  land  being  in  good  tillage,  any  well  ordered  and  tmly  compassed  plow  will  d<K 
yoa  may  help  yourself  aulltcfenuy  in  the  making  of  year  Irons,  if  you  would  have  the  edge  m 
^oor  lying  farrow  lye  up  higher,  which  will  yeeld  most  mould,  then  set  your  share-phin  the  ahal- 
lower,  and  yet  your  plow  the  broader,  and  hold  it  the  nme  labore,  the  pkmtaiaa  gthlg  apon  the 
(791) 


408  THE  BOOK  OF  THE  FARM — WIffTBR* 


laad,  and  it  will  Uy  it  with  a  flbaip  edge,  wfaich  ii  a  gallant  poitare  for  almoat  any  land.  •* 
pecially  for  the  lay  turf  beyond  compan."* 

(970.)  The  letting  of  the  ■hare-phin  (feather^  as  here  described,  is  precisely  what  is  done  in 
the  modem  plows  to  make  them  produce  the  hi^h-crested  farrow  (590).    Blith  seems  to  oonr  *  ~ 
that  holding  the  plow  "  ashore"  (to  landward),  aids  the  efiect ;  it  will  make  a  slice  thinner  at 
edge,  but  not  mora  acnte  in  the  crost^-J.  8.] 


28.   TRENCH  AND  SUBSOIL  PLOWING,  AND  MOOR-BAND  PAN. 

*  If  deep  70a  wish  to  go.  or  if  the  loil 
Re  atitr  and  hard,  or  not  yet  cleared  of  itooes. 
The  Scottish  plow,  drawn  by  a  team  foar  strong, 
Your  puipose  best  will  stiit ;  " 

GaABAX. 

(971.)  Tronching  of  land  with  the  spade  has  heen  a  favorite  operation 
in  gardening  for  many  ages ;  and  since  the  plow  hecame  the  substitute 
for  the  spade  in  field  culture,  it  has  been  employed  for  the  same  purpose, 
of  deepening  the  friable  portion  of  the  soil,  and  affording  to  the  roots  of 
plants  a  wider  range  in  which  to  search  for  food.  It  is  highly  probable, 
however,  that  the  plow  could  not  have  closely  imitated  the  trenching  of 
ground  with  the  spade  until  after  the  introduction  of  the  mould-board, 
which,  comparatively  speaking,  is  of  vei*y  recent  date,  the  ancient  plow 
retaining  its  primitive  simplicity  of  form  until  within  a  few  centuries.  In- 
deed, until  tne  mould-board  was  added,  it  was  scarcely  in  the  power  of 
the  plow  to  trench  the  soil,  that  is,  to  reverse  the  position  of  the  furrow- 
slice  and  mix  the  upper  and  lower  soils  together.  When  it  was  added, 
may  now  be  difiicult  to  ascertain ;  but  fully  two  centuries  ago,  Hartlib, 
in  his  Legacie,  intimates  the  practice  of  very  deep  plowing,  with  the 
mould-board  in  use,  when  he  says  :  *'  There  is  an  ingenious  yeoman  in 
Kent  who  hath  two  plows  fastened  together  very  finely,  by  the  which  he 
ploweth  two  furrows  at  once,  one  under  tJie  other ^  and  so  stirreth  up  the 
land  12  or  14  inches  deep,  which  in  deep  land  is  good."  This  is  essen- 
tially trench-plowing. 

(972.)  Within  a  veiy  recent  date,  it  has  been  recommended  to  plow  land 
as  deep  as  trenching,  but  so  as  to  retain  the  stirred  soil  below  the  surface. 
Mr.  Smith,  Deanston,  by  the  invention  of  his  subsoil-plow,  has  been  the 
means  of  directing  the  attention  of  agriculturists  to  this  peculiar  and  ap- 
parently new  process,  which  has  obtained  the  appellation  of  ^K^soil-plow- 
ug.  A  figure  and  description  of  his  tuhsoil-ptow  is  given  below.  After 
the  introduction  of  the  mould-board,  subsoil-plowing  could  not  have  been 
practiced ;  but  prior  to  that  improvement  it  is  not  improbable  that  the 
process  was  known  and  practicea,  and  so  long  ago  even  as  by  the  Romans. 
It  is  uncertain  what  was  the  depth  of  the  furrow  usually  msuie  by  the  Ro- 
man plow,  some  commentators  supposing,  from  a  particular  phrase  used 
by  Pliny,  that  it  was  as  much  as  9  inches,  but  at  all  events  he  designates 
f  a  depth  of  furrow  of  3  inches  as  a  mere  scarification  of  the  soil.     Tliere 

is  no  doubt,  however,  from  a  passage  of  Columella,  that  the  Roman  far- 
mers occasionally  gave  a  deep  furrow  to  good  deep  land,  when  he  says  : 
**  Nor  ouffht  we  to  content  ourselves  with  viewing  the  surface,  but  the 
fuality  0/  the  matter  below  should  be  diligently  inquired  into,  whether  or 
no  it  is  of  earth.  It  is  sufficient  for  com  if  the  land  is  equally  good  2  feet 
deep."     If  they  imagined  that  com  received  benefit  from  the  soil  at  th« 

•  BUth*alB|icoT«r]aqicoTed,p.S16;odilkml6aii 
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distance  of  2  feet  below  the  surface,  they  would  consider  it  as  an  adTan* 
tage  to  plow  as  deep  as  their  cattle  were  capable  of)  and  their  plow  cnuld 
CO.*  Aa  the  Roman  plow  had  no  mould-board,  any  (fee^-plowing;  effected 
oy  it  would  partake  much  more  of  the  character  of  a  subsoil  thau  of  a 
trench-plo  wing, 

(973.)  The  effect  of  subsoil-plowing  being  merely  to  stir  the  subsoil 
without  affecting  its  relative  position,  the  best  way  of  performiog  the 
operation  b,  aa  I  conceive,  in  tbe  following  manner :  anii  it  may  be  exe- 
cuted either  in  winter  or  in  summer  according  aa  it  le  made  to  form  a  part 
of  the  spring  or  summer's  operations.  It  is  boat  executed  acro»g  the  ridgti ; 
let,  therefore,  a  feeriag  of  30  yards  in  width  be  taken  across  them  with 
the  common  plow  from  the  upper  fence  of  the  Held )  and  this  is  moat 
easily  effected  by  opening  out  leering  finrow-slices  parallel  with  and  close 
to  the  fence,  if  it  be  straight,  and  another  at  30  paces  distant,  and  let  the 
subsoil-plow  follow  in  both  the  open  fccringB.  The  plow  then  closes  the 
feerings,  and  so  plows  from  one  looring  to  another  until  the  apeu  furrow 
is  formed  in  the  middle  of  the  fcered  space  between  them,  followed  im- 
plicitly all  the  time  by  the  subsoil  plow,  which  is  held  by  one  man,  and  the 
oorses  are  driven  by  another.  Feering  after  feering  is  thus  made  and 
plowed  with  the  common  plow,  and  followed  by  the  subsoil  until  the 
whole  field  is  gone  over,  with  the  exception  of  about  the  breadth  of  a  ridge 
at  each  side  of  the  field,  upon  which  the  horses  had  turned,  and  the  ne- 
glect of  which  is  probably  of  no  great  importance.  Fig.  206  is  jpven  aa 
n|.aoa. 


^  8  and  horses  appear  in 
n  plow  with  2  horses  precedes  the  Bubsoil  on« 
with  4.  The  depth  taken  by  the  plow  is  the  usual  one  of  7  inches  in  stub- 
ble, which  is  seen  as  the  upper  furrow,  succeeded  1^  the  suheoil-plow, 
which  takes  usually  9  inches  in  such  a  position,  and  whose  furrow  is  seen 
in  section  below  that  of  the  other  plow,  making  both  furrows  16  inches 
deep.  Care  should  be  specially  taken  not  to  allow  the  subsoil-plow  to  ap- 
proach within  2  inches  of  the  covering  of  any  drain,  Otherwise  the  drain 
will  be  torn  up  and  materially  injured.  The  drains  in  the  figure  are  sup- 
posed to  be  36  inches  deep,  filled  IS  inches  with  tile  and  sole  and  small 
■tones,  and  placed  in  every  open  furrow  at  15  feet  asunder,  the  curved 
form  of  the  ground  between  tnem  representing  the  ridges.  This  figure  is 
not  meant  to  give  the  exactly  relative  proportions  of  the  different  objects 
composing  it. 

(974.)  The  immediate  effect  of  subsoil-plowing  being  to  deepen  the  fri* 
•bte  portion  of  the  soil,  it  is  evident  that  where  the  subeoil-plowed  soil 
Testa  upon  impervious  or  even  retentive  matter,  that  the  operation  wilt  in- 
crease the  depth,  and,  of  course,  the  capacity  of  the  soil  for  holding  water, 
Bud  on  this  account,  in  so  far  as  respects  itself,  the  operation  after  wet 
weather  would  do  more  imury  than  good  to  the  crops  growing  upon  it.—* 
This  is  a  very  important  fact  in  regard  to  the  effects  of  subwil-plowing. 
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considered  in  itself,  and  demands  your  serious  consideration,  because  it 
misconception  and  disbelief  of  it  continues  to  exist  in  some  parts  of  the 
country,  especially  in  England,  and  injury  may  thereby  be  inflicted  on  land 
which  will  require  a  considerable  time  to  recoyer.     But  if  injurious  effects 
accompany  subsoil-plowing,  when  it  occasions  excess  of  watei',  it  is  evident 
that  were  drains  formed  to  give  the  water  an  opportunity  to  escape,  it 
would  do  1IO  injury  to  plow  land  to  any  depth.     The  misconception  which 
r  have  alluded  to  as  existing  may  not  be  easily  dispelled,  as  the  unusual 
depth  to  which  subsoil-plowing  is  executed  operates  in  the  first  instance 
as  a  drier  of  the  surface  of  the  ground,  even  when  there  has  been  no  pre- 
vious draining,  and  it  also  rendera  drained  ground  drier ;  and  these  imme- 
diate effects  are  regarded  by  improvers  of  land  as  all  that  are  required  to 
be  effected  by  the  operation,  and,  consequently,  when  it  is  easily  ascer- 
tained that  subsoil-plowing  is  a  much  cheaper  operation  than  draining  and 
seems  to  be  equally  efHcaciims,  they  are  content  to  abide  by  it  alone.     I 
have  no  doubt  that  much  of  the  land  that  has  been  subsoil-plowed  in  Eng- 
land has  been  so  in  consequence  of  the  adoption  of  this  opinion  by  far- 
mers, upon  whose  attention  the  great  comparative  economy  attending  the 
process  was  so  earnestly  pressed  some  yeara  ago  by  people  of  influence. 
They,  however,  who  understood  the  nature  and  capability  of  subsoil-plow- 
ing, and  Mr.  Smith  himself  at  their  head,  both  published  and  publicly  stated 
that  to  employ  the  subsoil-plow  upon  land  having  a  retentive  subsoil,  vnth- 
out  draining  it  in  the  first  instance,  would  only  aggravate  the  evil  they 
wished  to  avoid.     It  is  true  that  the  subsoil-plow  might  penetrate  through 
the  retentive  matter  to  an  open  substratum  through  which  the  water  woxidd 
escape ;  but  the  chance  of  meeting  with  such  a  rare  arrangement  of  strata, 
foiTning  the  exception  to  the  general  structure  of  clayey  subsoil,  cannot 
afford  a  sufHcient  excuse  for  an  indiscriminate  use  jf  the  subsoil-plow. 

(975.)  It  should,  therefore,  be  laid  down  as  a  general  rule,  that  no  land 
ought  to  be  subsoil-plowed  unless  it  has  been  previously  drained ;  for, 
where  the  subsoil  is  so  porous  naturally  as  not  to  require  draining,  neither 
will  it  require  subsoil-plowing.  Afler  being  thoroughly  drained,  any  sort 
of  land  may  be  subsoil-plowed  with  safety — that  is,  no  harm  will  accrae 
from  it ;  but  all  sorts  of^land  will  not  derive  equal  advantage  from  the  op- 
eration. Taking  it,  therefore,  for  granted  that  draining  should  preceae 
the  subsoil-plow,  the  interesting  inquiiy  arises — In  what  quality  of  subsoil 
does  subsoil-plowine  confer  the  greatest  (if  any)  benefit  to  land  1 — the  cor- 
rect answer  to  which  can  alone  determine  the  extent  to  which  this  opera- 
tion should  be  canied.  In  the  first  place,  in  pure  plastic  clay,  any  open- 
ing made  by  the  subsoil-plow  passing  through  it  would  probably  soon  col- 
lapse together  behind  the  implement.  Through  such  a  clay,  in  a  dry  state, 
the  operation  would  be  performed  with  great  difficulty,  if  not  prove  im- 
practicable. In  what  is  usually  called  till — that  is,  clay  containing  sand 
veins,  small  stones,  or  small  boulders — the  subsoil-plow  will  pass  sufficiently- 
well,  though  slowly,  and  it  will  displace  even  pretty  large  stones,  and  the 
clay  be  aflerward  kept  open  for  a  time.  Hardened  masses  of  gravelly  clay 
I  may  be.  entirely  broken  up  by  this  operation.     I  believe  experience  has 

I  established  the  effect  of  the  subsoil-plow  in  these  respects.    It  thus  appears 

that  the  sphere  of  the  subsoil-plow,  as  an  operation  of  permanent  utility, 
is  limited  to  the  breaking  up  of  hard,  gravelly  subsoils ;  because  it  is 
scarcely  supposable  that  it  can  keep  pure  clay  always  open,  and  it  cer 
tainly  admits  of  doubt  that  it  will  keep  a  tilly  bottom  constantly  open,  as 
experience  has  proved  that  percolation  of  water  through  a  somewhat  po* 
rbus  clay  renders  it  more  firm,  by  the  well-known  fact  that  such  a  soil,  re* 
tamed  above  a  drain,  soon  becomes  as  firm  as  any  other  part  of  the  fieldL 

(794) 
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Hard,  chalky,  gravelly  matter,  and  moor-band  pan,  are  the  only  subsoib 
on  which  one  would  teel  confident  that  subsoil jplowing  would  confer  per- 
manent benefit.     I  say  permanent  benefit ;  for  1  believe  it  is  acknowledged 
that  the  process  confers  an  immediate  benefit  in  almost  every  case  in  wluch 
it  has  been  tried ;  and  on  this  account  its  keener  advocates  have  claimed 
for  it  much  of,  if  not  the  entire,  advantages  derived  from  its  precursor,  thor- 
ough-draining ;  and  there  seems  some  ground  for  the  claim,  inasmuch  as 
subsoil-plowing  is  executed  so  soon  afler  thorough-draining  that  it  would 
be  impossible  to  assert  the  superior  claims  of  draining,  were  it  not  for  its 
occurrence  being   more   common   without  than   with   subsoil-plowing ; 
whereas,  when  the  latter  is  taken  by  itself,  it  cuts  but  a  sorry  figure,     in 
vindication  of  his  own  invention,  Mr.  Smith  endeavors  to  explain  in  gen- 
eral terms  why  indurated  subsoil,  when  drained,  should  preserve  the  fria- 
bility imparted  to  it  by  subsoil-plowing.     "  When  drains  have  been  some 
time  executed,"  he  says,  *'  innumerable  small  fissures  will  be  found  in  the 
subsoil,  extending  from  drain  to  drain ;  these  are  caused  by  the  contrac- 
tion of  the  substance  of  the  soil  arising  from  its  drier  state.     The  contrac- 
tion being  greatest  in  the  stifTest  clays,  the  operaticm  of  the  subsoil-plow 
admitting  the  air  to  a  gi'eaterdepth,  the  fissures  take  place  under  its  opeiv 
ations,  and  generally  reach  to  the  level  of  the  bottom  of  the  drains."    This 
is  a  natural  enough  explanation  of  the  almost  immediate  effect  of  draining 
wet  subsoils,  and  also  of  the  almost  immediate  extension  of  its  effects  by  a 
subsequent  subsoil-plowing.     "  These  fissures,"  he  continues,  *'  will  get 
more  or  less  silted  or  glutted  up,  from  time  to  time,  by  the  minute  alluvial 
particles  carried  down  and  left  in  filtration  by  the  rain-water,"  which  is 
also  a  natural  effect ;  but  he  adds,  "  the  constant  expansion  and  contrac- 
tion of  the  unremoved  subsoil,  by  the  alternations  of  wet  and  dry,  has  a 
perpetual  tendency  to  renew  them ;"  and  it  is  this  effect  which  I  question, 
because,  before  such  expansion  and  contraction  can  be  kept  up,  it  must  be 
assumed  that  the  subsoil,  after  being  subsoil-plowed,  has  no  tendency  to* 
consolidate  into  its  original  state,  whether  of  strong  clay  or  any  other  sub- 
stance ;  and  yet  the  conviction,  as  [  conceive,  of  all  drainers  must  be,  that 
every  sort  of  subsoil,  except  hard  rock,  consolidates,  however  well  it  may 
have  been  stirred,  though  perhaps  not  to  the  degree  of  impermeability  it 
may  have  possessed  before ;  but,  at  all  events,  the  more  friable  it  becomes 
in  its  condition,  it  will  be  the  less  affected  by  the  **  alternations  of  wet  and 
dry."» 

(976.)  It  is  allowed  by  all  who  have  used  the  subsoil-plow  that  it  requires 
iHuch  greater  exertion  from  the  horses  to  work  it  than  the  common  plow, 
and  that  horses  do  not  work  well  togAher  in  it  for  some  time.     With  re- 

fard  to  the  quantity  of  ground  which  a  plow  will  subsoil  in  a  day,  in  a  long 
ay  in  summer,  1  imperial  acre  may  be  calculated  on  being  accompUshed 
in  ^vorable  circumstances ;  but  should  obstructions  occur,  such  as  large 
boulder  stones,  }  of  an  acre  is  a  very  good  day's  work ;  and  in  winter  ^  is' 
a  good  day's  work  without  obstructions. 

(977.)  The  great  force  required  to  work  even  the  lightest  of  the  Deans- 
ton  subsoil-plows,  which  weighs  18^  stones — ^the  heaviest  weighing  28J 
stones  of  14  lbs. — and  the  insuperable  bar  which  this  circumstance  places 
against  its  employment  on  farms  working  less  than  3  pairs  of  horses,  have 
hiduced  people  to  contrive  what  they  designate  subsoil-plows,  to  be  used 
as  a  substitute  for  the  Deanston  one ;  but,  in  every  modification  which  I 
have  seen  proposed,  their  effect  is  quite  different  from  what  Mr.  Smith 
proposes  that  his  should  produce.    The  Deanston  subsoil-plow  not  coHtji 

•  SBiKh*s  Baouvki  on  tbana^  Dniniiifl^ 
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penetrates  the  subsoil  to  a  determinate  depth,  but,  by  the  simple  contnT 
ance  of  the  feather,  the  subsoil  is  not  only  stirred,  but  pushed  a  little  aside, 
and  thereby  partially  mixed  Svith  the  poition  adjoining  it.  In  doing  this, 
there  is  little  doubt  that  it  is  the  action  of  the  feather  which  causes  the 
principal  weight  of  the  draught  complained  of  in  this  plow.  To  avoid  this 
redundancy  of  draught,  as  it  is  supposed  to  be,  a  featner  is  discarded,  and 
simply  a  large  tine  bent  forward  at  the  point,  as  in  the  case  of  Gabell's 
subtfoil-plow,*  or  a  small  scarifier,  as  in  the  case  of  the  Charlbury  one,t  is 
substituted  as  its  principal  feature — a  furrow  being  opened  by  the  com- 
mon plow  preceding,  as  in  the  case  of  the  subsoil  one.  But,  as  the  sub- 
soil plow  makes  a  demand  on  the  horses  of  the  farm  for  a  common  plow 
as  well  as  itself,  it  is  proposed  in  the  Cbarlbury  one  to  have  a  small  plow 
attached  to  the  beam  to  lay  over  the  fiirrow-slice,  in  order  to  prepare  it 
for  the  tine  or  scarifier  to  pass  along.  But  although  a  lightness  of  draught 
Las  been  attained  in  both  these  instances,  and  a  paii'  of  hoi'ses  have  been 
eaid  to  be  able  to  work  Gabell's  to  the  depth  oi  18  inches,  it  I'equires  4 
horses  to  work  the  Charlbury  to  12  inches — which,  as  a  saving  of  labor,  is 
of  no  great  importance,  except  as  regards  the  employment  of  the  common 
plow  in  preparing  the  way ;  for  the  difference  in  the  nature  of  the  work 
performed  by  them  differs  so  widely  from  that  of  the  Deanston  plow,  that 
they  cannot  be  said  to  be  its  substitutes,  inasmuch  as  they  only  make  ruts 
in  the  subsoil  at  the  distance  of  the  breadth  of  a  fuiTO  w-slice  horn  one  an- 
other— namely,  8  inches  at  the  least,  most  probably  9  inches,  and  not  im- 
probably 10  inches — and  which,  of  coui*se,  leave  ribs  of  haixl  land  standing 
imtouched  in  the  subsoil.  It  is  acknowledged  by  the  proposera  of  these 
substitutes  that  the  Deanston  is  more  efficient  than  either ;  and,  as  Mr. 
Smith's  opinion  is  that  the  heaviest  of  his  plows  docs  the  most  satisfactory 
work,  it  is  clear  that  they  can  never  be  a  substitute  for  his,  provided  he  is 
correct  in  his  views  regarding  the  utility  of  thorough  subsoil-plowing, 
which  these  substitutes  certainly  do  not  even  pix>fess  to  pei-foim.  The  con- 
clusion I  would  draw  from  the  inefficiency  of  these  modifications  and  sub- 
stitutes for  the  Deanston  subsoil-plow  is,  that  none  of  them  are  Hkely  to 
be  used  on  farms  employing  less  tnan  3  pairs  of  horses,  such  employment 
being  the  only  object  their  contrivers  haa  in  offering  them  to  public  notice. 

(978.)  A  modification  has  been  proposed  and  practiced  in  the  use  of  Mr. 
Smith's  own  subsoil-plow,  which  is,  that  instead  of  passing  it  in  every  fur- 
row of  the  preceding  small  plow,  it  should  pass  in  every  other  furrow. — 
The  advantages  said  to  be  aerived  from  this  plan  are,  that  it  is  cheaper, 
speedier,  and  the  subsoil  is  not  so  much  broken,  though  broken  enough  to 
allow  the  water  to  escape  to  the  drailis ;  but  it  is  obvious  that  it  is  this  very 
defective  mode  of  operation  which  constitutes  the  gi*eat  objection  to  the 
English  substitution  of  the  Deanston  plow. 

(979.)  Instances  are  not  wanting  to  prove  that  benefits  have  been  de- 
rived irom  the  conjoint  opei'ations  of  thorough-di*aining  and  subsoil-plow- 
ing ;|  but,  as  in  almost  every  recorded  case  the  combined  efiects  of  both 
operations  are  reported,  it  is  impossible  to  ascertain  the  advantages  derived 
from  each.  In  a  memorandum  which  I  made  some  time  ago,  but  now  for- 
get where  the  circumstance  happened,  I  find  it  stated  that  a  field  of  lea 
was  drained  in  1838,  and  the*  crop  of  oats  from  it  in  1839  did  not  exceed 
13  bushels  per  acre  imperial ;  whereas,  after  it  was  subsoil-plowed,  an- 
other crop  of  oats  in  1840  gave  32  bushels  per  acre.  It  is  well  understood 
that  the  first  crop  of  oats  from  lea  newly  thorough-drained  never  yields  an 
increase ;  but,  in  this  instance,  I  have  no  doubt  that  the  second  crop  of  oats 

*  Joarnal  or  the  RotsI  Agrieultaral  Society  of  England,  toI.  iL  f  ifaid^  tqL  L 
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would  have  been  better  than  the  first,  without  the  use  of  the  subaoil-plow, 
especially  if  the  lea  were  old.  In  Mr.  Laing's  experience  on  Campend^ 
Mid-Lothian,  he  has  '*  found  land  to  be  more  thoroughly  dried  after  sub- 
Boil-plowing  (especially  when  there  was  any  approach  to  clay  in  the  sub* 
soil),  with  a  drain  in  every  alternate  furrow,  than  with  a  drain  in  every 
furrow  without  it ;  in  fact,  on  a  stiff  clay  subsoil  I  have  seen  drains  of  lit- 
tle service,  the  water  for  some  time  standing  on  the  top  of  them  tiU  evap- 
orated, while  in  the  very  next  field,  which  had  been  subsoil-plowed,  there 
was  an  immense  fiow  of  water  in  eveiy  drain,  and  not  a  drop  to  be  seen 
on  the  surface."  Such  an  effect  is  not  at  all  surprising,  as  it  is  well  under- 
stood that  subsoil-plowing  greatly  assists  thorough-draining  at  fii-st  in  dry- 
ing land ;  and  that  effect  appears  the  moi-e  striking  when  the  land  has  not 
been  so  well  drained  as  it  should  have  been,  which  it  certainly  would  not 
be  with  a  drain  in  every  alternate  furrow,  when  it  is  so  strong  as  that  men- 
tioned by  Mr.  Laing,  where  he  says  of  a  field  of  10  acres  that  was  subsoil- 
plowed  in  November,  1836-^a  wet  season,  certainly — that  it  '*  was  at  the 
time,  and  during  the  whole  operation,  so  saturated  with  rain  that  the  horses' 
feet  sunk  in  the  unplowed  ground  from  4  to  6  inches;  which  showed, 
though  there  was  a  drain  in  every  alternate  fun*ow,  they  had  not  drawn 
the  water  from  the  stiff,  retentive  subsoil.  This  circumstance,"  continues 
Mr.  Laing,  '*  convinced  me  the  more  of  the  necessity  of  persevering  in 
Bubaoil-plowing,  which  alone  enabled  me  to  accomplish  my  object  of  thor« 
oughly  drying  die  soil."*  The  conclusion  come  to  is  scarcely  a  fair  infer- 
ence from  the  premises,  which  should  rather,  in  the  first  instance,  have 
brought  conviction,  from  the  nature  and  wet  state  of  the  soil,  of  the  neces- 
sity of  persevering  in  thorough-draining,  by  making  a  drain  in  every,  in- 
stead of^  every  alternate,  furrow ;  and  it  was  after  thoroughrdnining  had 
failed,  that  the  drainer  would  be  entitled  to  say  that  "  subsoil-plowing  is 
an  indispensable  accompaniment  to  furrow-draining,"  "  or  that  it  alone  en- 
abled him  to  accomplisn  his  object  of  thoroughly  drying  the  soil."  I  can- 
not refirain  from  making  a  passing  remark  here,  that  there  is  a  strong  pro- 
pensity in  fitrmers  generally  to  laud,  the  good  properties  of  its  auxiliaries 
at  the  expense  of  thorough-draining ;  and  I  can  only  account  for  the  prev- 
alence of^  the  feeling,  fix)m  the  Jact  being  well  known  to  them  that  it  ia 
cheaper  to  subsoil-plow  land  than  to  thorough-drain  it,  the  amount  of  labor 
to  put  it  in  the  condition  of  being  thoroughly  dry  depending  upon  its  na- 
ture. 

(980.)  Mr.  Melvin,  Ratho  Mains,  Mid-Lothian,  says  what  will  readily  be 
believed  in  Scotland,  that  "  I  have  never  seen  any  benefit  from  the  use  of 
the  subsoil-plow  upon  damp-bottomed  land  that  had  not  been  drained  ;  " 
and  afler  a  fair  trial  in  a  particular  field  of  deep,  soft,  damp  soil,  of  both 
operations  conjointly,  he  expresses  himself  in  terms  which  place  the  art  of 
subsoil  plowing  in  nearly  its  proper  position.  "  Much,  no  doubt,  of  the 
improvement  in  the  condition  of  this  field,  is  to  be  attributed  to  draining, 
still,  the  quick  absorption  of  the  water  in  the  fiirrows  between  the  drains 
(the  land  being  cast),  the  decided  improvement  of  the  drier  part,  and  the 
uniformly  equal  crop,  sufficiently  attest  the  merits  of  subsoil-plowing."  I 
have  said  that,  in  these  remarks,  Mr.  Melvin  has  placed  subsoil-plowing 
in  nearly  J  but  as  I  conceive,  not  altogether  its  proper  position ;  because 
the  field  was  drained  in  the  alternate  furrows,  and  the  drier  part  of  it  was 
not  drained  at  all.  Now,  had  every  furrow  been  drained,  would  not  the 
water  have  been  quickly  absorbed ;  and  had  the  drier  part  been  drained^ 
would  it  have  required  subsoil  plowing  at  all  ? 

(981.)   With  regard  to  the  expense  of  subsoil-plowing,  it  may  be  faiilj 

*  Prise  EaMi7«  of  tbe  Hlghtowi  and  AgriciUtiinl  Society,  toL  xil. 
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n  Oe  beam  ud  Iba  body.    TIm  hind  part  of  ihh  bar  b  tin  forawd  to  eobraco  the 
jht  h«iri't.  and  laaln  aecurBd  by  bolu.    A  fiinhor  »e*    '-■-  -~^ --••--•-  -      •- 
tfaaboD  May-bar  lie  tying  lbs  beun  and  handle*  togethar. 


Iha  ri^  handlo,  and  la  alas  aecnnid  by  boLu.    A  bRher  •ecarity  ia  eBbeted  by  Ilia  appHcaiicni  of 
j.^  L — .  — ^_  I. —  J  -  .^ —  .1 —  1 — .., J  i.^.ji..  •^^.^^k.^     whan  Ihe  land-atde  of  tlw  plow  ii 


rartical,  the  left  handle  k  atndi  10  inchea  lo  the  ted  of  tbe  line  of  the  land-i^de.  tod  the  width  be- 
tween lbs  handlea  t  i  {■  98  inchea.  Following  ihe  tame  rale  ta  hts  been  tdopted  in  giving  tho 
deUili  of  tbe  Bcoicta  plows,  we  have  [heseni  of  the  FF,  %ii.  1!1  and  in.  Plaie  XII-.  at  37  inibca 
behind  the  point  of  the  aharo  n.  and  the  heel;i,  II  inchet  behind  the  zero.  Tbe  extremity  of  Ibe 
handleg  it  4  feet  3  inchei  brhiad,  and  tlie  point  of  the  beitn  4  feel  i  incbea  before  the  lero.  mak- 
ing ibe  horiaontal  length  of  the  plow  only  8  foet  8  incliea.  The  highi  of  the  handlea  above  Iba 
baso-lino  li  9  feet  10  inclwB ;  the  l>ight  of  the  body,  at  the  Junrtian  baC  ibe  beam  and  faaadles,  ia 
14  inchea:  tbe  hichtofthe  beam  at  the  caulier-box  in  11  iochei.  and  at  the  point  IS  inchet;  IbeM 
higbu  being  all  a«  meaaared  M  the  upper  edge  nf  the  beam.  The  bridle  ir  of  thia  plow  la  nmilar 
to  many  olhera  of  ihia  mach-varied  member,  but  ditfen  In  tbe  material  of  whicb  It  ia  compoapd, 
being  lormed  of  eaat-iron.     In  Gg,  HA,  the  plow  ia  rcpreaenled  with  two  wheela  /and  g,  which 

_„ ._    ., .  ._j    . .    ,,   .  ling  uf  the  plow,  while  the  wheel  g  rnni  upt  .  . 

and  regnlatea  the  earthing  of  the  plow. 

liiS3.|  The  active  parta  of  the  plow  are  tlto  pecelltr.  The  moald>botrd  Im  htibeen  tlreidy 
Ittven  in  detail  in  Plate  XII..  figa.  131  and  13S ;  it  ia  only  nccennry  to  add  that  ila  form  indicatet 

deep  plowing.  Tbe  sliire  n,  aa  in  a  laqre  proportion  of  all  plowBmadebylbeMe«»ra.R»iieoine,ii 
of  caal-iiDn.  bat  in  very  jndicionjjy  hardened  at  the  point  and  along  the  edge  of  the  feather  on  ibe 
losver  miftec  only,  whii*  boa  the  effect  of  throw  iiip  all  the  wcmr  of  the  metal  on  ibe  npper  ani^ 
ttce.  thereby  beeping  the  edge  nharp  below  ao  Icing  aa  ihc  aharc  taila.  Thia  ahare  haa  gretc 
breadth,  beinf;  aeldoni  under  7  inchea  al  the  broadcai  part     In  the  clays  and  chalky  aoila  ofEiia- 

toatier  in  gravelly  and  .tony  aoila.  e.pecially  in  llic  latter.  'tIio  price  of  a  caat.iron  rfiare  ia  aboat 
lt.ad.,  and  an  ollowanreia  made  for  them  whpn  worn  out  an.lretnmed  of  ahool  fid.;  Lheir  dnia, 
lion  may  be  taken  at  EWim  4  !□  11  da}  a,  depending  much  on  tlie  texture  of  llie  «iL  Tfae  coulter  o 
in  thia  plow,  aa  In  moat  olhera  of  the  cloaa,  ia  iixi*d  in  I  metal  box  bulled  in  the  land  aide  of  tbe 
beam.  The  landside  pkoe  uf  the  coalier,  ihcrelnre.  Inatead  of  cmasing  thai  of  the  plow's  body, 
■a  in  Ibe  Lanarkshire  and  oilier  Scotch  plowii.  ia  parallel  to  it  and  alands  altogether  lo  landward 
oflheltnd.aideplBDeof  Ihe  plow  from  top  to  b<it1on>.  and  in  Bomccaaea  forma  a  am  all  angle  from 
the  poiolUodward.  The  body  iafroipienily  lell  cnlirely  open  on  the  land  side,  eicepi  in  to  &r 
aa  ic  ia  covered  by  (he  land-aide  flaoite  of  ilie  aalciJioc,  which  ia  not  more  than  a  ioche*  high,  and 
it  Blanda  1)  inchet  lo  landward  of  llie  body-fnune,  which  laal  amuigcmenl  virtoally  bricga  lbs 
land-aide  plane  of  llie  body  and  of  the  fore  pan  of  liic  beom  lo  coincide, 

(S34.)  Having  in  i  gnncml  way  deacrthed  the  canilTDCIiriD  of  the  frame-work  and  the  acting 
pirta  of  Ihia  plow,  there  remains  for  me  to  tay  a  few  worda  on  the  wheela  with  which  it  it  far- 
uialied.  I  have  already  |636-633|  advened  lo  wheeie.  aa  they  appear  to  me  to  aflecl  the  draoghl 
.,  P    "    ..      ,.        ..f.  •   ...   ^    .    ...    .... ...  .'^  .      ......  -'- „  „^?5,'°", 


Ihey  moat  in  alt  ctsct  be  injoriuua,  and  tend  lo  increase  the  resistoncc  of  Ibe  plow  lo  which  ihey 
an  appended,  whether  Ihey  be  applied  within  the  body,  or  under  the  front,  or  any  other  pan  of 
the  beam.  Tlial  wheels  may  be  of  advantage  for  the  working  of  a  plow  in  the  hands  of  an  nn- 
tkiUfnl  plowmtn  may  be  true ;  but  if  thia  advantage  is  acquired  by  a  certain  additional  expendi- 
tore  of  bone  power,  whiKh,  however  mnnh  the  proprietor  of  the  team  may  blind  himself  lo,  wlH 
nltimalely,  tboagfa  probably  onheedcd.  lell  on  hia  ptofit  and  loss  accoaixt,  there  will  be  no  gain. 
bat  an  altimate  loe*.  It  moat  be  admitted,  even  by  the  tdvoealea  of  Ihe  wbcel-plow.  that  tboagh 
■  they  may  be  bandied  with  perfeci  regularity  in  plowing  alimg  ridgea,  whciber  ihe  holder  be  to 
experienced  ploivmtn  or  not,  yet  inerrut  plowing  ihey  cainol  by  any  meana  be  brought  ao  hand- 
ily 10  follow  the  nndnlatioat  of  ihe  surface  In  leaving  one  ridge,  the  share  will  psaa  loo  ahallow. 
■od,  1b  entering  on  Ibe  bnw  of  Ihe  next,  it  will  go  too  deep,  or  al  least  deeper  Ihtn  Ihe  tveraga 
of  ibe  plowing.  There  It  alto  the  element  of  lime,  which  in  all  ftrming  operUiontta  animponant 
OMi  ud  bete  wbeel-plowB  ate  found  lo  como  rfion  by  aboat  W  percenL  aa  compaind  witb 
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•wfaig-plowa.  Mr.  Piuey,  m  bis  paper  on  the  dranglit  of  plown,  incidentally  obflenrea :  "  Wlula 
^e  work  of  onr  plowing  teams  ia  at  beat  bat  |  of  an  acre  upon  strong  ground  (and  sometimes  aa 
much  aa  I  aero  npon  tbe  lightest),  the  daily  task  performed  bV  two  Scotch  horses  apon  strong  land 
is  li  acres."*  Tnis  deficiency  of  effect  cannot  be  attribateci  to  want  of  power  in  the  borsea,  for 
Bnflrlish  hones  are  at  least  not  inferior  to  those  emp  oyed  in  Scotland  for  uricttltoral  purposes; 
neidier  can  it  be  from  anskillfolness  in  the  plowmen,  (or  even  the  most  skillml  seem  to  come  short 
in  this  respect,  by  not  being  able  to  plow  more  than  )  of  an  acre  in  a  day,  while  with  the  swing- 
pk»w  almost  any  plowman  will  torn  over  bis  acre  a  day.  From  the  remarks  of  the  same  writer.t 
It  is  to  be  inferrea  that  a  Scotch  swing-plow  was  incapable  of  being  drawn  throaffh  a  certain  clay 
ssO  by  two  horses,  while  the  wheel-plows  were  foand  to  perform  the  work  with  tolerable  ease, 
thoa§^  still  a  heavy  draught  There  may  be  such  cases ;  but  from  the  conditions  of  this  particular 
ease,  where  the  draught  that  baffled  the  horses  in  the  swing  plow  seems  not  to  have  exceeded  53 
Hones,  there  is  an  amoiguity  in  the  matter  that  leads  to  doubts  of  the  accnracj^  on  the  part  of  the 
observers  of  the  experiment  We  know  well  that  in  working  the  Scotch  swing-plow  in  an  6  or 
9-inch  farrow  on  stiff  land,  the  draught  is  not  nnfrequently  as  high  as  7  cwt  or  56  stones ;  but  two 
nod  horses  never  shrink  from  the  task ;  and  bow  a  less  draught  whatever  be  tbe  soil,  shoald 
have  baffled  the  exertions  of  two  good  horses  in  a  swing-pbw,  even  in  the  Oxford  clay,  requires 
some  fiuther  investigation  to  be  satisfactory. 

(955.)  Under  all  the  ciroumstanoes,  then — whether  we  take  exnendituro  of  horse  power  com- 
pared with  the  small  saving  in  the  pay  of  an  inferior  workman ;  the  disadvantages  attending  the 
more  complicated  operation  of  plowing,  compared  with  the  celerity  with  which  the  swing-plow 
can  be  mside  to  accommodate  itself  to  all  irregularities  of  ground ;  the  loss  of  time,  which  is  equiv- 
alent  with  capital,  in  plowing  a  sriven  surface,  when  compared  with  the  extent  turned  over  by 
the  swing-plow ;  and  the  probability  that  even  the  solitary  mstonce  of  an  apparent  superiority  in 
a  wheel-plow  may  rest  upon  some  oversight  in  observation — all  seem  to  conspire  to  produce  a 
conviction  that  a  superiority  exists  in  the  swing-plow  which  b  in  some  measure  due  to  its  deserv- 
ing that  appellation  from  an  absence  of  wheels.  And  certainly,  whatever  be  the  merits  of  the 
modem  improvements  on  EngliiAi  plows,  they  may  be  ascribed  to  any  other  cause  than  their  pos- 
sessmg  wheels,  in  whatever  position  they  may  be  placed  in  the  plow. 

(956.)  Tbe  plow  under  consideration  is  furnished  with  two  wheels,  ace  again  fig.  905.  The 
land-side  wheel  is  12  inches  diameter,  with  a  rim  not  exceedinc^  1  inch  in  breadth.    The  only 

Surpose  to  which  this  wheel  is  applied  is  to  regulate  the  depth  of  the  furrow,  for  which  purpose 
rans  upon  the  solid  land.  Tbe  furrow- wheel  is  18  inches  in  diameter,  with  a  breadth  of  rim 
e^ual  to  the  former;  its  object  is  two-fold,  serving  in  some  measure  to  regulate  the  depth,  by  run- 
mng  on  the  bottom  of  the  previously  formed  furrow,  but  its  chief  duty  is,  by  bearing  against  the 
edge  of  the  fhnow-slice  that  is  about  to  be  raised,  to  regulate  the  breadth  of  tbe  slice,  at  the  de- 
sired higfat  by  means  of  pincbing-screwa 

(957.)  It  is  evident  that  both  wheels  perform  a  duty  that  either  of  them  alone  could  do  with  per- 
haps eqaal  effect  namely,  the  regulation  of  the  deptli ;  but  the  furrow-wheel  performs  a  second 
(mce,  regulating  the  breadth,  which  it  can  also  do  without  interfering  with  its  other  duty.  It 
would  appear,  therefore,  that  the  land-side  wheel  may  be  set  aside  without  impairing  the  efficiency 
of  the  plow ;  and  we  find,  accordingly,  that  these  plows  are  frequently  used  with  only  one  wheel, 
which  in  itself  perfonns  both  duties. 

(958.)  The  consideration  of  these  wheels,  and  their  effects  on  the  plow,  suggests  a  farther  ob- 
jection to  their  utility  in  respect  of  the  increased  resistance  they  produce  to  the  draught  If  these 
iKrlieels  are  to  produce  any  effect  at  all,  the  plow-irons  and  yoke  must  be  set  so  as  to  give  the 

Elovr  a  bias  botn  to  earlh  and  land.  If  the  plow  has  not  this,  then  whether  it  swim  evenlv,  or 
are  a  biaa,/roM  both  earth  and  land,  in  either  case  the  wheels  are  ineffective,  as  they  wiU  nei- 
dier bear  upon  the  sole  nor  the  edge  of  the  furrow,  but  let  tbe  plow  have  the  bias  as  proposed  to 
both  earih  and  land,  the  wheels  will  then  both  bear,  and  exert  their  efforts  by  reaction  to  coun- 
teract the  tendency  of  the  plow ;  on  the  one  hand  to  sink  deeper  in  the  furrow,  and  on  the  other 
to  cut  a  broader  slice ;  and  since  "  action  and  reaction  are  alike  and  iu  opposite  directions,"  these 
antagonist  ibrces  will  be  in  constant  operation  to  a  greater  or  less  amount  Such  effects  will 
tliereby  increase  tbe  friction  and  consequent  rcsititance  in  proportion  to  the  amount  of  bias  which 
has  been  given  to  the  plow ;  and  hence  tlie  conclusion  is  strengthened,  that  in  all  cases  wheels 
are  incanaDraaoes  and  sonrees  of  increased  resistance  to  the  plow. 

(959.)  Among  the  numerous  makers  of  plows  in  England  whose  works  have  come  under  our 
obseffration,  besides  those  of  Messrs.  Eansome,  I  cannot  omit  to  notice  the  names  of  Hart  of  King, 
of  Parker,  and  of  Crosskill,  all  of  whom  take  a  high  standing  as  plow-makers  af^er  the  Engliui 
fashions,  and  many  of  their  productions  are  mounted  with  wheels.  It  is  unnecessary  to  repeat 
any  of  the  obeervations  on  that  head,  but  should  the  preceding  remarks  come  under  the  observsr 
tioQ  of  any  of  the  makers  referred  to,  or  of  any  other  person  who  may  take  an  interest  in  the  sub- 
ject it  WW  be  gratifying  to  find  that  thev  endeavor  to  show  how  wheel-plows  can  be  rendered 
more  advantag^us  than  swing-plows,  and  in  doing  so  either  practically  or  demonstratively,  in  a 
aatisfootory  manner,  I  shall  be  open  to  conviction,  and  ready  to  yield  up  that  system  which  ap- 
pears to  nae  at  present  as  the  only  tenable  one ;  but  it  would,  of  course,  be  still  more  satisfactoiy 
to  learn  that  these  very  humble  efforts  shall  be  of  any  use  in  satisfying  those  who  take  the  troubb 
to  inquire,  tluU  an  extended  application  of  the  swing-plow  practice  might  either  be  of  individual 
flrgeaeral  importance. 

^60.)  Amon^  tbe  other  numerons  varieties,  I  cannot  pass  over  the  two-furroto  plow,  which. 
tboogh  seldom*  if  ever,  seen  in  the  hands  of  a  Scotch  farmer,  is  now  rather  extensively  employed 
in  some  of  the  eastern  counties  of  England,  but  more  especially  in  Lincolnshire.  These  plows  * 
are  oonstracted  of  a  very  effiMstive  and  convenient  form  by  BAnsome  and  others,  and  are  held  to 
be  very  eooaoaticwi  in  point  of  draught  a  pair  of  good  horses  heme  capable  of  working  a  two- 
fmaw  pk>w,  or  in  cases  of  heavier  soil  three  horses;  the  saving  of  labor  in  the  one  case  being 
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one-hal€  in  the  other  one-foarth.  They  are  alflo  moanted  with  wheels,  ind  in  the  dittricl«  wi 
they  are  employed,  and  the  plowman  aocustomed  to  the  implement,  ihey  make  veiy  &ir  wofi, 
.the  two  farrows  being  in  general  laid  very  nearly  alike.  It  most  be  conceded,  however,  that  in 
the  districts  where  these  plows  are  used,  the  work  is  d<nie  with  a  very  shallow  farrow,  seldom 
jpzceeding  3  or  4  inches,  which  may  allow  of  9  horses  taking  the  draught.  Where  the  deep- 
plowing  system  is  fallowed,  a  two-forrow  plow  conld  not  be  drawn  1^  fewer  than  4  horses,  wfaicn* 
|ks  it  woald  afford  no  saving,  bat  rather  the  contrary,  can  never  be  expedient,  or  in  anv  way  ad- 
vantageous ;  for  thoagh  it  may  be  urged,  that  when  a  light  farrow  onlv  was  reqairoa  the  two- 
farrow  plow  might  olfor  some  advantage,  yet  if  it  coold  not  be  applicnble  in  eyery  case,  the  in- 
ference IS,  that  two  sets  of  plows,  doable  and  single  farrow,  mast  bo  retained — a  practice  which 
cannot  ander  any  circamstances,  be  recommended.  The  conclusion  to  be  drawn  from  these  re- 
marks is,  diat  though  expedients,  such  as  the  two-forrow  plow,  mav  be  very  advantagcoosly  em- 
pU^ed  under  a  particalar  climate  and  soil,  the  practice  cannot  bo  held  up  as  one  of  general  ap- 
plication, or  that  coald  be  rendered  economical  and  advantageous  under  all  circumstances. — J.  6.] 

(961.)  This  seems  to  me  a  befitting  place  to  sav  a  few  words  on  p/otHfiff  matche*.  I  believo  it 
admits  of  no  doubt  that,  since  the  institution  of  plowing  matches  throughout  the  country,  the  char- 
acter of  our  farm-servants  as  plowmen  has  risen  to  considerable  celebrity,  not  but  that  individual 
plowmen  could  have  been  found  before  the  practice  of  matches  existed  as  dexterous  as  any  of  the 
present  day,  but  the  general  diffusion  of  good  plowing  must  be  obvious  to  overy  one  who  haa 
neen  in  the  habit  of  observing  the  plowed  surface  of  the  country.  This  improvement  is  not  to  be 
ascribed  to  the  institution  of  plowing  matches  alone,  because  superior  construction  of  implements^ 
l>etter  kept,  better  matched,  and  superior  race  of  horses ;  and  superior  judgment  and  taste  in  lield 
labor  in  tne  farmer  himself  arc  too  important  elements  in  influencing  the  conduct  of  plowmen  lo 
be  overlooked  in  a  considera'ion  of  this  question. 

(962.)  But  be  the  primary  motive  for  improvement  in  the  most  important  branch  of  fleld  labor  as 
it  may,  there  cannot  be  a  (K>abt  that  a  properly  regulated  emulation  among  workmen  of  any  claaa. 
|Mx>ves  a  strong  incentive  to  the  production  of  superior  workmanship,  and  the  more  generally  the 
mducement  is  extended,  the  improvement  arising  fh>m  it  may  be  expected  to  be  the  more  gen- 
erallv  diffused ;  and  on  this  account  the  plow  medal*  of  the  Highland  and  Agricultural  Society  (^ 
Bcotumd  being  open  for  competition  to  all  parts  of  Scotland  every  year,  have  perhaps  excited  a 
spirit  of  emulation  amoiig  plowmen,  bv  rewarding  those  who  excel,  beyond  anything  to  be  seen 
in  any  other  country.  Wherever  ]  5  plows  can  be  gatliered  together  for  competition  at  any  time 
and  place,  there  the  plowman  who  obtains  the  fintt  premium  offored  by  those  interested  in  the  ez- 
liibition,  is  entitled  to  receive,  over  and  above,  the  Society's  plow  medal  of  silver,  bearine  a  suitSp 
ble  inscription,  with  the  gainer's  name.  About  40  applications  are  made  for  the  medals  every 
year,  so  tnat  at  least  600  plowmen  annually  compete  lor  them ;  but  the  actual  number  far  exceem 
that  number ;  as,  in  many  insunces,  matclics  comprehend  from  40  to  70  plows,  instead  of  the 
minimum  number  of  15.  The  matches  are  usually  occasioned  by  the  welcome  which  his  neigh- 
bors are  desirous  of  giving  an  incoming  tenant  to  nis  farm,  and  Hs  heartiness  is  shown  in  the  ex- 
tent of  the  assistance  they  give  him  in  plowing  a  field  or  fields  at  a  time  when  he  has  not  yet  col- 
lected a  working  stock  sufficient  for  the  purpose. 

(963.)  Plowing  matches  are  generallj^  very  fairly  conducted  in  Scotland.    Thev  usually  take 

flace  on  lea  ground,  tlie  plowing  of  which  is  considered  the  best  test  of  a  plowman  s  skill,  thoogli 
bold  that  drilling  is  much  more  difficult  to  execute  correctly.  The  best  part  of  the  field  is  usa- 
ally  selected  for  the  purpose,  if  there  be  such,  and  the  same  extent  of  ground,  osually  from  S  to  4 
ridges,  according  to  the  length,  is  allotted  to  each  portion  of  ground  to  be  plowed.  A  pin,  b«ur- 
ing  a  number,  is  pushed  into  the  ground  at  the  end  of  each  lot,  of  which  there  are  as  many  marked 
on  as  there  are  plows  entered  in  competition.  Numbers  corresponding  to  those  on  the  pins  are 
drawn  by  the  competing  plowmen,  wlio  take  possession  of  the  lots  as  tliey  are  drawn.  Ample 
time  is  allowed  to  finish  tlie  lot.  and  in  this  part  of  the  arrangements  I  am  ot  opinion  that  loo  mnch 
time  is  usually  allowed,  to  the  annoyance  of  the  spcnnators.  Althouf;h  shortness  of  time  in  exe- 
cuting the  same  extent  of  work  is  not  to  be  compared  to  excellency  of  execution,  yet  it  riiouli 
enter  as  an  important  clement  into  the  decision  of  the  qacHtion  of  excellence.  Every  competiior 
is  obliged  to  feer  his  own  lot  guide  hin  ov^ii  ItorHCH,  and  do  every  other  thing  connected  with  the 
work,  such  as  assorting  his  hordes,  and  trimming  his  nlow-ironts  without  the  Icsast  assistaace. 

^964.)  The  judges,  who  have  been  brought  from  a  distance,  and  have  no  personal  interest  in  ibe 
exhibition,  are  requested  to  inspect  the  ground  after  all  the  plows  have  been  removed,  having 
been  kept  away  from  the  scene  during  the  time  the  plows  were  engaged.    Now,  this  appears  to 
line  a  very  objectionable  part  of  the  an-angements,  and  it  is  made  on  the  plea,  that  were  tlie  fadgee 
to  see  the  plows  at  work,  some  particular  ones  might  be  recognized  by  them  as  belonging  to 
nriends,  and  their  minds  might  thereby  be  biosed  by  tlie  circumstance.    Such  a  plea  pays  bot  a 
.poor  compliment  to  the  integrity  of  the  judge ;   and  any  farmer  who  accepts  of  tlie  responiibks 
'and  honored  office  of  judge,  who  would  allow  himself  to  be  influenced  by  so  pitiful  a  consid<»»- 
'tion,  would  deserve  not  only  not  to  be  employed  in  a  similar  arbitration  again,  but  to  be  sorated 
put  of  socieQr.    One  consequence  of  the  exaction  of  this  rule  is,  that  the  spectators  evince  impa- 
tience— ^the  spectators,  not  the  plowmen  who  have  been  competitors,  for  they  are  badly  and  hap- 
,'pily  occupied  at  the  time  in  repleni^ing  the  inner  man  with  rations  of  cheese  and  oread  and 
ale  proviaed  to  them  by  the  possessor  ofthe  field  who  is  to  enjoy  the  profits  of  their  kbor—wbile 
^e  judges  are  taking  no  more  than  the  proper  time  for  deciding  the  plowing  of,  it  may  be,  a  lange 
, extent  of  ground.    The  judges  ought  therefore,  to  be  present  during  the  whole  time  devoted  to 
^e  competition,  when  tliey  could  calmly  and  certainly  ascertain  the  nature  and  depth  of  the  far- 
row-slices, and  have  leisure  to  mature  their  thoughts  on  points  which  ma^  turn  the  scale  againit 
'  Qrst  impressions.    That  the  bare  inspection  of  the  finished  surface  cannot  inform  tlicm,  in  a  satia- 
nctory  manner,  whether  the  laud  has  been  correctly  plowed  or  not  which  can  only  be  done  bj 
eomparison  of  die  soles  of  the  farrows  while  the  land  is  plowing,  I  shall  endeavor  to  OMke  «teir 
to  vou  by  fignrea  in  a  supposed  case. 
(M5.1  You  nave  seen  the  action  of  different  plow%  which  may  be  all  employed  in  the 
(790) 
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■iVtcb ;  tnd  yda  have  Men  thtt  the  EMt-Lothiaii  hrm  of  plow  layi  over  a  dice  of  one  lorm,  aa  ia 
6g.  106,  and  that  the  Lanarkahire  plow  lava  over  a  slice  of  another  form,  as  m  %.  109,  and  para- 
tfnph  (591)  aeqaaJotB  you,  that  Uie  latter  form  of  slice,  namely,  that  with  the  high  crest  ana  aer-' 
rited  farraw-aole,  contains  1-7  less  earth  than  the  other.  Now,  were  the  surface  work  only  to  be 
jndged  oC  which  most  be  the  case  when  Jadges  are  prohibited  seeing  the  work  done  in  tlie  coarse. 
of  execatfon,  the  serrated  extent  of  the  farrow-sole  cannot  be  ascertained  by  removing  portiooa' 
of  the  plowed  ground  here  and  there,  so  well  as  by  constant  inspection.  As  equal  plowing  con- 
■tats  in  toming  over  equal  portions  of  soil  in  the  same  extent  of  ground,  other  things  bein^  eqaal* 
a  comparison  of  the  quantity  of  earth  turned  over  by  these  two  plows  may  be  maae  in  this  way: 
Suppose  a  space  of  1  square  yard,  turned  over  by  each  of  the  two  kinds  of  plows  specified,  taking 
a  furrow-slice  in  both  cases  of  10  inches  in  breadth  and  7  inches  in  depth,  and  taking  the  speciBo 
gravity  of  soil  at  9*7,  the  weight  of  earth  turned  over  by  the  East-Lothian  would  be  63  stones, 
while  the  Lanarkshire  plow  would  only  turn  over  54  stones,  making  a  diflerence  of  9  stones  of  14 
lbs.  io  the  small  area  or  one  square  yard.  In  these  cireumstances,  is  it  fair  to  say,  that  the  bones 
yoked  to  the  East-Lothian  plow  have  done  no  more  work  than  those  yoked  to  the  Lanarkshire, 
or  tliat  the  crop  for  which  the  land  has  been  plowed  will  receive  the  same  quantity  of  loosened 
mould  to  grow  in  in  both  these  cases  7  The  prohibitory  rale  aKainst  tlie  jadges  making  Uieur  in- 
spection during  the  plowing  has  been  relaxeo  in  several  insianccs ;  but  I  fear  more  from  the  cir- 
camsiance  of  the  spectators  losing  their  patience,  while  waiting  for  the  decision  after  the  excite- 
ment of  the  competition  is  over,  than  from  regard  to  tlie  justness  of  the  principle.  Thus  far  is  the 
obvious  view  of  the  question  regarding  the  mode  in  which  plowing-matches  are  usually  conduct- 
ed ;  bat  in  what  follows  will  be  found  a  more  imix>rtant  view  as  affectmg  the  integrity  of  good 
plowing. 

(966.)  [The  primarv  objects  of  the  institntfon  of  plowing-matches  must  have  been  to  produce 
the  best  examples  or  plowmanship— and  by  the  best,  must  be  understood  that  kind  of  plowing 
which  shall  not  only  appear  to  be  well  done,  but  must  be  ihoroughl}'  and  essentially  well  done, 
in  other  words,  the  award  should  be  given  to  the  plow  that  produces  not  only  work  of  a  proper 
sarface  finish,  but  which  will  exhibit,  along  with  tne  first,  the  properly  of  having  turned  up  the 
greatest  quantitpr  of  soil  and  in  the  best  manner.    That  this  combination  of  qualities  has  ceased  to 
be  the  object  of  reward,  is  now  suflSciently  apparent  to  any  one  that  will  examine  for  himself  the 
productions  and  rewards  of  recent  plowing  matches,  and  the  causes  of  such  dereliction  are  theaet 
(967.)  The  introduction  by  Wilkie  of  the  Lanarkshire  plow  gave  rise,  as  is  supposed,  to  Uie 
high-crested  furrow-slice.    It  cannot  be  denied  that  the  plows  made  on  that  principle  produce 
work  on  lea  land  that  is  highly  sntisfactory  to  the  eye  or  a  plowman,  or  to  any  person,  indeed, 
whose  e3'e  can  appreciate  regularity  of  form;  and,  as  thero  are  many  minds  who  can  dwell  widi 
pleasure  on  the  beauty  of  form,  but  who  do  not  combine  with  that  idea  its  adaptation  to  usefulness^ 
It  is  no  wonder  that  plows  which  could  thus  affect  the  mind  through  the  sense  of  sight,  should  be-' 
come  favorites.    While  the  crested  system  of  plowing  kept  within  bounds,  it  was  all  very  good 
but  in  course  of  time  the  tasto  for  this  practice  became  excemive ;  and  losing  sight  of  the  useful^ 
a  depraved  taste,  of  its  kind,  sacrificed  utility  to  the  beautiful,  in  bo  far  as  plowing  can  be  said  to 
produce  that  improssioa.    This  taste  come  gradually  to  spread  itself  over  certam  districts,  and 
plow-makers  came  to  vie  with  each  other  in  producing  machines  that  should  excel  in  that  par- 
ticular pointjpf  cresting.    A  keen  spirit  of  emulation  among  plowmen  kept  up  the  taste  among 
their  own  class,  and  very  frequently  the  sons  of  farmers  became  socceasrul  competitors  in  the 
itetchea,  which  cireumstance  f^ave  the  taste  a  higher  step  in  the  social  scale.    Thus,  by  degree^ 
the  tasto  for  this  mode  of  plowing  spread  wider  and  wider,  until,  in  certain  districts,  it  came  to 
pervade  all  classes  of  agriculturists.    At  plowing  matches  in  those  districts,  the  criterion  of  good 
plowing  became  generally  to  be  taken  entirely  from  the  appearance  of  the  surface ;  farrow-slioea' 
opsaessing  the  highest  degree  of  parallelism,  exposing-  faces  of  equal  breadth,  and,  above  all»  a 
nigh  crest,  carried  off  the  palm  of  victory.    I  have  seen  a  (quorum  of  plow  judges  "  plodding  their 
weary  vray  "  for  two  hours  together  over  a  field,  measuring  the  breadth  of  faces,  and  scanninjp 
the  parallelism  of  slicea  but  who  never  seemed  to  consider  the  anderground  work  of  any  im- 
portan..a,  in  enabling  tliem  to  come  to  a  decision.    Under  such  a  flr^stcra,  it  is  not  surprising  that 
plowmen  devote  their  energies  to  produce  work  that  mie:ht  satisfy  this  depraved  taste,  and  that 
plow-makers  find  it  their  interest  lo  minister  to  those  desires,  by  going  more  and  more  into  that 
oonatmction  of  parts  of  the  plow  that  would  yield  Uie  so  much  desired  results.    Thus  have  those 
valuable  institutions  of  plowing  matches,  in  the  districts  alluded  to,  been  unwittingly  brought  \a 
engender  a  practice  which,  though  beautiful  as  an  object  of  n8[ht.  and,  when  within  dae  bonada»' 
also  of  utility,  has  induced  a  deterioration  in  the  really  useful  effects  of  the  plow. 

(968.)  Bat  it  is  not  yet  too  late  to  retrieve  what  has  been  lost  Let  the  Highland  and  Agricul* 
toral  Society  of  Scotland,  and  all  local  Agriciltural  Associations,  take  up  the  subjc^ct.  and  insthnta 
a  code  of  nles  by  which  the  jadges  of  plowing  matches  shall  be  guided  in  deUvoring  their 
awanla.  Let  these  roles  direct  attention  to  whait  is  truly  beneficial  to  the  land,  as  well  as  what 
may  be  flatlsfactory  to  sight  in  plowing.  When  such  rules  shall  havo  been  promul^ted  from 
competent  authority,  we  may  hope  to  see  plowing  matches  restored  to  their  pristine  mtegrity— 
doing  good  to  all  who  are  concerned  in  toem,  and  restoring  that  confidence  in  their  usefulness 
which  la  at  present  on  the  wane,  but  distrust  in  which  has  only  arisen  from  an  accidental  misdl^ 
rectfon  of  their  main  objects. 

(969.)  In  connection  with  that  part  of  the  sabject  which  has  given  rise  to  the  foregoing  renuufke 
on  plov^ing  matches,  it  is  not  a  little  corious  to  find,  that  instead  of  the  high-crested  farrow  befaig 
a, modem  moovation,  it  is  as  old  as  the  days  of  Blith  in  le^S ;  and  he.  like  the  moderns,  had  en- 
tertataed  the  same  fiUse  notions  of  its  advantagea  In  his  carious  work,  under  the  section  "  Holf 
te  ptow  ee  it  may  yeeld  most  moald,"  he,  in  his  quaint  style  says :  "  As  for  your  ordinary  seaspi^i 
ef  plowing,  your  land  being  in  good  tillaige,  any  well  ordered  and  truly  compassed  plow  will  do. 
yon  mav  help  yourself  sumclently  in  the  making  of  your  irons.  If  you  wcula  have  the  edge  or 

Kar  lying  farrow  lye  up  higher,  which  will  yeeld  most  mould,  then  set  your  share-phin  Uie  shal^ 
irer,  and  yet  year  plow  the  broader,  and  bold  it  the  mora  ashore^  the  plowtann  fiitig  vpon  tlie 
(791) 
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and  if  in  conducting  all*  these  operations  few  open-fun'ows  seem  desirabk^ 
there  ia  the  mode  of  plowing  by  two-out-and-two-in,  fig.  138,  which  only 
leaves  one  open-fiirrow  in  every  four  ridges,  and  the  ground  as  fiat  as  you 
please.  But  the  truth  is,  that  a  field  cannot  be  plowed  without  making  an 
open-furrow,  but  with  either  one  plow  making  a  feering  in  the  middle  and 
turning  over  the  whole  ground ;  or,  if  more  than  one  plow  is  employed, 
they  must  follow  one  another  in  adjoining  fun'ows — a  plan  inimical  to  good 
plowing,  inasmuch  as  no  plowman  can  hold  so  steady  a  furrow  as  when 
rollowing  up  his  own  method  of  plowing,  and  few  plows  are  exactly  of  the 
same  guage  on  the  furrow-sole  ;  or  the  land  must  be  plowed  with  a  turn- 
wrest  plow,  beginning  at  one  end  and  finishing  at  the  other  of  the  field 
plowing  the  whole  of  it  itself,  or  followed  by  others  of  the  same  sort ;  but 
where  such  plows  are  used  for  such  a  purpose,  other  common  plows  must 
be  provided  on  the  same  farm,  as  land  for  turnips  or  potatoes  cannot  be 
drilled  up  with  the  tum-wrest  plows,  as  you  will  learn  by-and-by. 

(992.)  The  nature  of  moor-band  pan  is  given  below,  and  as  to  its  de- 
struction, although  I  have  not  had  much  experience  of  its  obduracy,  any 
case  within  my  experience  not  exceeding  2  or  3  inches  in  thickness,  which 
were  easily  ripped  up  with  the  4-horse  plow,  and  as  easily  mouldered 
down  to  dust  on  exposure  to  the  winter's  frost ;  yet  there  are  places,  such 
as  in  Aberdeenshire  and  Morayshire,  where  it  is  so  deep  and  hard  that  ex- 
traordinary means  are  required  to  break  it  up.  A  remarkable  and  exten- 
sive band  of  this  substance  was  encountered  by  Mr.  Roderick  Gray,  Peter- 
head, when  improving  a  part  of  the  property  of  the  Governors  of  the 
Merchants'  Maiden  Hospital  of  Edinburgh  in  that  neighborhood.  The 
moory  surface  was  plowed  with  4  horses.  **  At  first  the  plow  ran  upon 
the  pan,  which  it  seemed  impossible  to  penetrate ;  various  trials  were 
made,  and  the  plan  which  ultimately  succeeded  was  to  have  4  men  em- 
ployed at  the  plow,  and  these  were  engaged  as  follows  :  One  with  a  pick 
and  spade  maae  a  hole  when  necessai*y,  until  it  reached  below  the  pan, 
and  entered  the  plow  at  this  hole  ;  another  held  the  plow  ;  the  thii'd  held 
dovni  the  beam,  and  kept  the  plow  below  the  pan ;  and  the  fouith  took 
care  of  the  horses.  In  this  way  the  upper  stratum  and  pan  were  broken, 
and  aflerward  they  were  brought  into  a  sort  of  mould  by  the  grubber  and 
harrows."*  However  obdurate  this  substance  may  be  to  break  up,  it  will 
yield  to  the  air  and  moulder  down  into  an  innocuous  powder  of  sand  and 
gravel ;  but  I  should  suppose  that,  after  the  plow  was  fairly  entered  below 
the  crust  it  would  not  require  to  be  held  down. 

(993 )  [In  describing  the  simple  constniction  of  the  sabaoiUplow,  I  shall  not  go  to  any  length 
into  its  history.  The  implemeot,  as  now^  ofled,  is  generally  know  as  Smith's  sabfioil-plow.havmgf 
been  broaght  into  the  present  form  by  Mr.  Smith.  Deanston  Works,  who.  in  the  year  1829,  exhib- 
ited this  plow  at  the  Highland  and  Agricultural  Society's  Show  at  Domfriea,  and  obtained  a  p(»> 
miom  from  the  Society  for  his  invention  and  application  of  thiH  useful  implemenLt 

(994.)  There  is  no  doubt  that  plows,  acting  on  the  principle  of  Mr.  Smith's.  pHenetratins'  into, 
breaking,  and  stirring  up  the  subsoil,  without  bringing  it  to  the  surface  or  mixing  it  in  the  first 
inatance  with  the  incumoent  soil,  have  been  long  known.  Mr.  Holt,  in  hia  View  of  the  Agricul- 
tue  of  the  County  of  Lancaster,  rendered  in  1794  to  tlie  Board  of  Agriculture,  when  treating  of 
the  plows  of  that  county,  says :  "  Another  instrument  has  been  lately  introduced,  which  Mr.  Rc- 
deston  with  propriety  calls  the  Miner^  which  is  a  plow-share  fixed  in  a  atrong  beam,  without 
mould  boards,  and  drawn  by  four  or  more  horses,  and  follows  in  the  furrow  the  plow  (the  com- 
mon plow)  has  just  made;  and.  without  turning  up  the  substratum,  penetrates  into  and  loosens 
from  8  to  12  inches  deeper  than  the  plow  has  before  gone ;  which  operation,  beaides  draining  the 
land,  causes  the  water  to  carry  along  witli  it  any  vitriolic  or  other  noxious  matter  by  the  subaiTar 
tnm  thus  loosened.  The  roots  of  plants  mav  penetrate  deeper ;  and.  in  course  of  time,  that  which 
is  but  a  barren  substance  may  become  fertile  noil."  This  is  truly  the  subsoil-pIow  of  Mr.  Smitl^ 
Invented,  laid  aside,  and  forgotten  for  a  period  of  35  years. 

(995.)  Itecent  experience  points  out  the  reason  why  the  eariier  introduction  of  the  aobsoil-pkr^ 
did  not  meet  with  the  snccess  which  has  attended  Mr  Smith's,  which,  from  the  above  descriptioA 
•ppears  to  be  die  same  implement,  for  they  appear  in  the  essential  parts  to  be  afanoat  ezamtfy 
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aUks;  ^ 4«caebM  ben  1a««ighl  at  while  (he  otlur  hu  oome  into  «11  th«iD(.__ 
iliiMii  II  m     Tbe  mam  i*  Dew  Dbvlaai)  1   Witbont  the  Benpiwiy  impioTeniePt  of  ttwinBg 

I  t^wngb  lh~'~~^ * — ^*---       1    :  T       V 

tbeOet  A 
ibuday.  To  Mr.  Sm 
uili*rfae  ef  Agrioohiin 


—   .  .      ,  jiDBKtdnbi- 

ktf,  labwil  H*  ''big  >■  (brown  twt;  ;  ud  thoDgb  Iborooeli,  or  u  leui  farrow  dniabiB,  bu  Lom 
piietiecd  in  B^bnd  for  a  lou  pniod.*  Ibe  idei  of  combining  the  twn  lesma  not  [o  here  <i». 
MrredUlbeurloaltiiriMari&Uday.     To  Mr.  Smith,  iberotorc,  i>  Hill  dno  tb«  merit  of  twd^ 


_,,    .  9,  Mr.  Smitli'i  plow  lilt  andergone  Tmriou  (light  tl 

iBH.  imi  —  iiiiiiir.  bowevei',  llienealitl  chincier,  balrbiefly  in  lighleniDg  ii*  ooiuiniciiiKL 
bpbBDentM&it  wumBdeufenoTnioadireighl,  KmwLJniee  h  mach  u  3  cwt.  bota  faw  vi 
asperiam  wrvad  to  ibow  Ihai  all  ita  objecta  a 
hB&lhalw  -  ■       ■ 


mainbcRiFad  b;  Jamei  Slight  k.  Co.,  Edik- 

-  -=-   .— o  ■■ wiiboot  malerial  change,  except  ia  weli|l< 

IhOBgh  a  other  reapecu  It  devialea  aligbtl;  Iidid  the  sriginaL  The  beam,  which  ii  rrooSisU 
ioche*  deep  Bl  the  lore  abeaib  or  401,  a,  and  I  lo  IJ  incbG*Ihick.cxicDdi  from  i  lo  c  aleDRihaT 
7  feat  4  iochee ;  at  c,  the  poinL  it  ia  diminlibed  lo  S  j  b;  1  Inchra.  and  at  j  to  about  the  aaa 
dtmeulona  Tbe  two bandloa,  eiiending  from  dvoe.tnS  feci  8  iucbei  b  lengih.  Tlwy  an 
Ibnned  off  at  i.  and  bolted,  otw  on  each  aide,  lo  tbe  beam  ;  tbe  depih  of  tha  handlea  is  1  to  II 
iDchoi.  and  are  ;  lo  (  inch  thick,  worked  into  aocken  at  i{  in  the  HHial  manner  for  tbe  mceptM 
era  wooden  belre.  The  baain  and  bandlea  are  lartber  connocled  by  alrelf  ber  Inbea  and  boitA 
Ibe  laner  pawng  ibron^b  all  threo  at  t.  and  binding  Ibem  firmly  toDeiher;  the  handkaare  -\]~t 
farther  aoppnrled  by  Iho  atiriclier-lotia  and  bow,  /  and  g.  Tbe  beam  ia  moonied  al  c  with  tb* 
biidls.  wbicb  iaalleaMS  indies  by  i  inch,  bdled  oo  ibo  point  of  tbe  beam,  being  lirA  fomedinM 
an  obbwg  loop  of  8  inches  in  length,  alandiag  at  right  angles  lo  Ibe  bcim,  and  having  the  opaidu 
Tenical.  Tu  Itie  fruul  pan  of  the  loop  is  filled  a  alont  clasp,  the  two  armaof  wliich  emhrac*  tM 
loop  aboTe  and  below,  and  admit  of  Uie  ilot  *  *  lo  pass  at  once  ibmngh  Ibem  and  tbe  loop.  Th* 
eta^  and  slot  logctber  h*Te  a  motioa  along  tbe  kup  right  aad  kit,  and  the  slot  iieclrfaaaa  Bntka 
TeracallT.  Tbe  cbaiD-bar  i  is  attached  to  tbe  beam  at  i,  and  passea  tbrongh  an  eye  in  tbe  Iowot 
aid  oT  Ibe  alot  t ;  u  tbe  chain-bar  is  then  atlacbed  Ibe  drangbt-hook  /.  to  which  ihe  yoke  is  ap- 
plied. The  aNMion  aboTO  described  of  the  akxA,  and  oODseaDentlr  of  the  chain  bar  and  draagbt. 
wok.aStrd  readyinewwof  adjuaring  ibe  earthiag  and  landing  of  tbe  plow,  and  tbe  poaiikn  ia 
nuinedby  mean*  of  ibe  pinchingserew  m,  wbicb,  by  bemg  arrewed  inlo  the  clasp,  acta  agai^ 

~^'-  -'-■--'—  -■ :.--.i--> d  thslooplnlo  firmconiact     The  body  consiju  of  *• 

i«d.  tbe  laA  abont  SJ  lochea,  and  each  ]  inch  thick.- 
uwy  PTQ  wemeu  lu  a  sute  uht  a  ir^;ii^B  sHuare.  and  30  incliea  lonp,  flnah  on  Ibe  land-aide.  Tba 
bead  ofUie  skiis  is  worked  into  a  kneed  palm,  which  i*  OniDgly  boiled  to  Ibe  beam,  and  tbe  ii- 
•goaaj  brace  o  ia  filled  in  lo  reaist  the  airain  ibat  lendi  to  derange  ihe  form  of  tbe  body.  TJw 
conlwr-bar  p  ia  3  inches  broad,  j  io^h  thick  at  tbe  back  in  the  Dppcr  pans,  bccuning  Ihimwr 
downward,  and  is  fiuishcd  wub  a  blnol  edge  and  point ;  it  ia  simply  hold  in  its  place  by  baia( 
kiDgved  i&lo  th«  beaoi.  tbe  Ibn-dol  and  the  share.  Tbe  ahire  g  ia  made  allnr  ibe  sama  ibnD  ■■ 
that  of  Iba  common  plow,  having  a  feather  id  the  farrow-side,  aod  ia  spear-poinled.  The  leogdi 
afibe  Amm  is  from  14  U>  16  inches,  and  the  bread Ifa  over  lbs  feather  abont  B  inches.  It  la  Btled 
ipon  the  piuloDgalion  of  (he  sole-bar,  and  ita  KKkei  ia  asDally  famiibed  with  a  abort  ear,  hf 

IbealMn. „ 

thick,  thiBunl  affon  ilkenpperedgei  i 

is  held  in  coatact  by  being  notdied  in  , ,  .  .    _  , ,  _ 

bolted  to  ihe  sole-bar  i  and  a  aoleshoe  of  esatiron.  harii^  a  Bangs  riafaw  G  incbei 
aide,  ccmpleMB  the  sabsail-plew,  which,  with  the  exceplWD  of  the  Bole-aboe.  is  ci 
tirelyof  mallBable  iron.     Tbe  leoftth  of  the  plow  over  all  isabonl  13  feeti  ihe  lenalh  of  Ibe  (ola 


arbkh  it  ia  fixed  to  the  sole-bar  lo  prevent  its  ftUInKoff^  as  the  fixture  of  the  coalier  depends  wm 
Ibe  itmn  heepisg  ita  plaoe.  Tbe  leather  r  ia  a  Ibin-edged  bar,  3  incheadeep  and  aboot  1  Uik 
thick,  tbiniini  affon  the  npper  edge;  it  ia  tapered  off  at  tbe  fore  end  wliere  it  ioina  tbe  share,  and 
:t  by  being  notdicd  into  it ;  bat  iia  chief  sapporta  are  two  palma.  by  vihicb  it  Ii 
e-bar ;  and  a  aoleahoe  of  eaatiron.  i»rmp  a  Bangs  riafaw  e  incbea  «  lb*  laad- 
aide,  ccmpleMB  tbe  sabaail-plew,  which,  with  the  exceplWD  of  the  aole-aboe.  is  conauncted  aa- 


3  ket  3  inches ;  ibe  bight  of  Ibe  bandlea  3  fl^et  B  incbea ;  and  at  the  point  of  tbe 

bctea.— J.  S-] 

(Mr.)  [Not  much  need  be  aatd  regardbg  the  eDcacy  of  snbsoil-plowing.     After  wbal  I  ha** 

__._!  _»  .1 —  1 ^  lalne  of  a  niitnn  of  Impalpable  matter,  and  larger  partieiea,  b  the  fcrm 

leed  acarvely  say  that  anyibingcapable  of  inereadng  the  depth  to  whbib  tUa 
' ■— tieadvaniagoona     Thla,  however,  does  nnl  ihn  ii  aiij  illfci 

ailhaiiililift  hTiii  1  rfrlia  limnial  if  llMlliijil  il|ihialliiJ 
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ence  between  nbeoil  and  trench  plowing — in  my  opinion,  tlie  Utter  it  the  beet  in  moet 
and  tbifl  for  the  following  reaaons:  All  labaoila  leqotre  ameliorating  by  expoenre  to  airt  beftiro 
diev  are  capable  of  acting  beneOcially  to  plants.  This  is  owing  to  certain  chemical  changea 
which  are  prodaced  by  the  Joint  action  of  air  and  water,  and  it  b  very  evident  that  all  theae  mnit 
take  place  much  more  rapidly  when  the  sabeoil,  aa  in  trench-plowing,  is  laid  upon  thetwrfaeedt 
the  field,  and  fieely  exposed  thnragfaoat  the  winter,  than  wlien  the  air  ia  merely  admitted  mors 
freely  by  the  subsoil  being  broken  up  while  it  stiU  remains  under  the  turfaee.  It  maj  be  aTetred 
diat  the  trench-plow  does  not  go  so  deep  into  the  soil  as  the  subsoil-plow ;  bat  still  I  cannot  help 
tfainkbg  that  notwithstanding  this  disaavantage  (if  any  soch  exists),  it  is  in  most  cases  the 


adTisable  of  the  two  methods,  if  employed  for  demning  the  soiL  Not  so,  however,  if  need  to 
aasiat  in  draining  the  aubioU.  To  prove  its  vahie  tor  this  purpose,  1  would  earnestly  direct  your 
attention  to  the  following  valuable  remarks  of  Professor  Johnston :  *'The  subsoil-plow  is  an  €niX' 
iliaru  to  the  drain ;  in  verv  stiff  clay  subsoils  it  is  most  advantageous  in  loosening  the  under  lay- 
en  of  clay,  and  allowing  tne  water  to  find  a  ready  escape  downward,  and  to  either  side  nntO  it 
reach  the  drains.  It  is  well  known  that  if  a  piece  of  stiff  clay  be  cut  into  the  shape  of  a  brick, 
and  then  allowed  to  dry,  it  will  contract  and  harden— cut  up  vfhile  tret,  it  will  only  be  divided 
into  so  many  piec^  each  of  which  will  harden  when  dry,  or  the  whole  of  which  will  again  attach 
themselves,  and  stick  toother  if  exposed  to  pressure.  But  tear  it  asunder  tehen  dry,  and  it  will 
lall  Into  many  pieces,  will  more  or  less  crumble,  and  will  readily  admit  the  air  into  its  inner  parta. 
80  it  is  with  a  clay  subsoil  After  the  land  is  provided  with  drains^  the  subsoil  beinp  verv  reten- 
tive^ the  subsoil-plow  is  used  to  open  it  up — to  Jet  out  the  irater,  and  to  let  in  the  air  If  this  is 
not  done,  the  stiff  under-day  will  contract  and  bcJce  a»  it  drieM,  but  it  will  neither  snflkriently  ad- 
mit the  air  " — ^nor  let  out  the  water — "  nor  open  a  free  passage  for  the  roots.  But  let  this  opera- 
tion be  performed  when  the  clay  is  stiU  too  wet,  a  good  effect  will  follow  in  the  first  instance ; 
but  after  a  while  the  cut  clay  will  again  eo^re,  and  the  farmer  will  pronounce  subsoUing  to  be  a 
useless  expense  upon  hu  land.  Defer  the  use  of  the  subsoil  plow  till  the  clay  is  dry — it  will  then 
tear  and  breixk  indeed  of  cutting,  and  the  openness  will  remain.  Once  give  the  air  free  acoea^ 
and  it,  after  a  time,  so  modifies  the  drainea  clay,  that  it  has  no  longer  an  equal  tendency  to  co- 
here. Mr.  Smith  of  Deanston  very  judiciously  recommends  that  the  subsoil-plow  should  never  be 
need  till  at  least  a  year  after  the  land  has  been  thoroughly  drained.  To  attain  those  benefits 
which  attend  the  adoption  of  improved  methods  of  culture,  ...  let  the  practica]  man  make  his 
trial  in  the  vay$  anavilh  the  precaution*  recommended  by  the  author  of  the  method,  before  he 
pronounce  its  condemnation."*  Thus  you  perceive  that  subsoil-plowing,  vhen  properly  per- 
formed,  will  always  bo  found  useful  in  assimin^  the  action  of  drain*,  but  cannot  be  considered 
equal  to  deep  or  trench  plowing,  if  an  alteration  is  desired  in  the  depth  efthetoQ. 

S9A.)  Another  allegea  advantage  of  subsoiling  is  the  breaking  in  pieces  the  moor-bcmd  pan,  I 
therefore  now  say  a  few  words  respecting  this  enemy  to  good  farmers.  This  ferruginous 
deposit  which  so  ftequently  occurs  in  particular  localities  between  the  soil  and  subsoil  is  extremely 
hard  and  compact,  and  almost  completely  impermeable  to  water.  Very  much  has  been  written 
eonceming  this  substance,  by  persons  wno  have  but  little  knowledge  of  chemistry,  and  in  their 
endeavora  to  prove  the  manner  in  which  the  deposit  had  been  produced,  and  likewise  the  cause 
of  its  iinurious  action  upon  vegetation  when  newly  brought  to  the  surfitce,  have  made  so  many 
chemical  errora  that  the  whole  subject  appeara  at  first  sif?ht  wrapped  in  doubt,  whereas,  we  be- 
lieve that  for  all  practical  purposes  its  nature  is  already  sufficiently  well  known. 

(999.)  Moor-band  pan  belongs  to  a  class  of  bodies  known  to  chemists  under  the  name  t^ockrey 
depoeit*.  These  deposits,  which  so  frequently  occur  in  the  beds  of  chalybeate  springs,  were 
carefully  examined  by  Berzelius  in  1833.  and  were  found  to  consist  of  the  two  oxides  of  iron  ii 
chemical  combination  with  two  new  organic  acids,  which  he  denominated  the  erenie  and  apo- 
ertnie  acid*.  Feeling  certain  from  various  circumstances,  that  moorband  pan  belonged  to  tnis 
class,  I  undertook  an  analysis  to  ascertain  whether  it  contained  these  ncids,  and  find  that  in  each 
of  two  specimens  of  pan,  sent  to  nie  for  the  purpose,  there  exists  a  large  proportion  of  erenie 
acid,  in  one  apoerenic  also,  and  in  the  other  knmic  arid ;  there  can  therefore  be  no  longer  any 
doubt  about  tne  composition  of  this  substance ;  and,  instead  of  attempting  to  prove  its  injurious 
effects  by  relating  the  difference  between  the  protoxide  and  peroxide  of  iron,  and  the  fact  of  the 
peroxide  being  generally  combined  with  water  forming  hydrate,  none  of  which  fiicts  throw  the 
wast  light  upon  the  subject,  we  can  readily  explain  all  by  reference  to  the  cbemicd  propertiea 
of  the  compounds  of  these  two  acids  with  iron.  It  is  well  known  that  iron  in  solution  acts  inju- 
riously upon  vegetation  :  and  Berzelius  has  shown  that  the  crenate  and  apoerenate  of  the  protox- 
ide of  iron  are  both  »oluble  in  wafer ;  and  that  the  same  salts  of  the  peroxide,  although  of  them- 
selves insoluble,  are  easily  rendered  so  by  ammonia,  which  substance  is  always  produced  in  fer- 
tile soil ;  it  follows,  therefore,  that  moor-band  pan  must  continue  injurious  to  vegetation  so  long 
ts  the  crenates  and  aporrenaten  of  iron  remain  undecomposed.  In  the  course  of  time,  variona 
chemical  chants  are  efiected  by  the  joint  action  of  air  and  moisture,  which  decompose  these  com- 
pounds^ and  give  rise  to  new  ones  having  no  injurious  effect  upon  vegetation. — H.  R.  M.] 

*  JohnstoB^s  Elsmenta  of  Agrienltmnl  Cbemlstiy. 
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CARROTS  AND  PARSNIPS.* 

**  Beneath  dread  Winter's  level  theeta  of  snow, 
The  sweet  nutritious  Tum^  deigns  to  gro  w." 

Bloomuxliv 

(1000.)  The  treatment  of  live-itock  receives  early  attention  among  the 
farm  operations  of  winter ;  and  whether  they  or  land  get  the  precedence 
depenos  entirely  on  the  circumstance  of  the  harvest  having  heen  completed 
late  or  early.  If  the  harvest  have  been  got  through  early,  there  is  ample 
time  to  plow  a  large  portion  of  stubble-land,  in  preparation  of  green  crops 
in  spring,  before  winter  quarters  are  required  to  be  provided  for  stock ; 
but  should  it  occupy  all  hands  until  a  late  period — ^that  is,  until  the  paa- 

(*  Then  ire  dwee  who  think,  or  tlfect  to  think,  thtt  nothfaig  of  practical  A^rioaltore  ia  to  be 
iMumed,  forsooth*  by  reading  i  while  another  data  woald  maintain  that  it  ia  all  fooltahneaa  to  read 
■nythmg  relating  to  the  aabjeot,  except  what  may  have  a  direct,  immediate  bearing  on  the  ol]()eeta 
and  coarae  of  cnltnre  in  which  the  reader  ia  himaelf  personally  engaged.   Such  men  treat  aa  ridio- 
nloos  the  idea  that  a  fiurmer  shoold  indolge  in  any  cariosity  ahoat  the  crops  which  senre  to  mska 
mp  the  wealth,  and  the  coarse  of  hosbandry  that  oonsdtatea  the  field  pracdce  of  other  Stales  of 
their  own  ooantry,  mocb  more  dwse  of  ibreign  coontries.    Now  we  confesa  not  to  be»  or  to  feel 
toy  ambition  to  be,  ji  member  of  either  of  theae  dlaaaes.    We  confess  to  being  well  pemaded 
that  to  book*  we  owe  the  creation  and  the  apraad  of  knowledge ;  and  that  the  farmer  who  enter 
taina  right  notions  of  his  own  respectability,  and  trae  position  in  aociety,  will  anrely  desire  lo  be 
fiuniliar  with  the  nataral  and  commeroial  history  o(  till  the  great  staples  that  serve  to  employ  the 
indastry  of  mankind,  not  cmly  in  his  own  hot  in  all  countries.    There  is  no  reason,  that  is  not  ia- 
ioldng  and  derogatory,  why  the  agricaltorist  ahoald  not  poaaess  aa  general  information  as  he  of 
any  other  baaSness  or  paranit;  and,  if  even  tliere  were,  it  doea  not  folbw  that  he  ahoold  not  poa- 
iMs  infiirmation  as  to  all  the  great  branches  and  prodocts  of  his  own  profession,  even  thoagh  some ' 
of  ibem  may  never  come  within  the  range  of  his  own  cnldvadon,  and  may  even  be  forbidden,  by 
ensideratiotts  of  climate  or  other  cirenmataacea,  from  being  prodaced  in  his  own  State  or  ooantiy. 
Take,  for  example,  this  chapter  on  TumipSi  and  the  ases  made  of  them  in  England.    Bveiy 
one  at  all  acqaainted  with  agricnltnral  literetnre  knows  of  how  comparatively  recent  date  is  the 
introduction  of  them,  especially  in  n^eld  crop  in  England,  even  as  late  as  the  end  of  the  seven- 
teenth centnry ;  yet  he  who  has  any  pretenaions  to  familiarity  with  the  indnatrial  reaonroea  of  the 
nation  from  which  we  sprang,  and  with  which  we  have  the  most  extensive  and  important  relii> 
dona»  most  know  that  the  spread  of  thia  aingle  root  has  had  an  inflaenoe  beyond  calculation,  on 
the  wealth  and  indastry  and  power  of  Great  Britain.    With  no  great  degree  of  exaggention  it 
has  been  said  that  her  national  power  has  ita  root  in  the  turnip  !  Now  aappoae  an  American 
traveler,  especially  an  agricoltaral  one,  through  England,  to  return  without  having  made  any 
obaervation  aa  to  the  cnltnre  and  uaea  of  a  crop  thna  influencing  the  deatiny  of  a  great  nation  I 
What  wonl^be  aaJd  of  auch  a  dolt  T  Shice,  then,  all  cannot  travel  who  may  desire  it,  is  it  not  the 
great  province  of  letters    of  books— to  take  the  next  place,  and  do  the  oiBce  of  traveling  T    Too 
well  do  we  know  that  there  are  dwse  who  will  argue  thatbeoanse  we  do  not  and  cannot  rely  im 
tarnips,  as  the  English  do,  to  rear  and  fetten  aheep  and  catde — ^that  climate,  deameas  of  labor* 
want  of  capital  to  manure  the  land  auiBciently,  and  want  of  the  moiature  indispensable  to  bring 
forward  this  crop,  as  well  as  the  possession  of  Indian  com  and  other  crops  better  adapted  lo  our 
climate  and  purposes,  all  forbid  its  culture  to  an  extent  sufficient  to  render  it  a  great  national  ob- 
ject, all  going  to  interdict  turnip  culture ;  therefore  it  is  out  of  place  to  admit  a  full  exposition  of 
diis  branch  of  English  husbandry  into  an  American  worit  devoted  to  American  AgricuUam. 
The  same  cavilen  might  object  that  because  turnips  may  never  be  with  us  a  g^sat  staple  crop, 
therefore  it  was  superfluous  and  ill  Judged  to  occupy,  in  the  last  number,  the  little  space  wbidi 

fsrvttd  to  inform  the  reader  that  a  good  oiop  of  Englidli  tomipa^  mj  twenty  ttms  to  die  uan, 
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tares  have  failed  to  supply  stock  with  the  requisite  quantity  of  food — ^pro- 
vision for  their  support  should  be  made  in  the  steading  in  preference  to 
plowing  land.  Tfie  usual  occuirence  is,  that  the  harvest  is  entirely  com- 
pleted before  the  failure  of  the  pasture  ;  and,  accordingly,  I  have  described 
ihe  methods  of  plowing  the  land  before  taking  up  the  subject  of  wintot 
treatment  of  live-stock ;  and  in  doing  so,  have  included  the  plowing  of 
lea  after  that  of  stubble-ground,  in  order  to  keep  all  the  particulars  of  win- 
ter-plowing together,  although  the  usual  occurrence  is,  that  the  live-stock 
are  snugly  housed  in  the  steading,  and  the  stubble  nearly  all  turned  over, 
before  the  plowing  of  lea  is  commenced,  unless  there  happen  to  be  an  old 
piece  of  lea  to  plow  on  strong  land,  in  which  case  it  shoulu  be  turned  over 
'before  the  setting  in  of  the  winter's  frost. 

(1001.)  Sheep  always  occupying  the  fields,  according  to  the  practice  of 
-Ais  country,  the  only  varieties  of  stock  requiring  accommodation  in  the 
'Meading  in  winter  are  cattle  and  horses.  The  horses  consist  chiefly  of 
those  employed  in  draught,  which  have  their  stable  always  at  hand,  and 
any  young  horses  besides  that  are  reared  on  the  farm.  Of  the  cattle,  the 
«oW8  are  housed  in  the  byre  at  night  for  some  time  before  the  rest  of  the 

woold  extract  «nd  evry  off  4,900  poimda  of  ■taroh  and  ■ngsr.  <40  pounds  of  ^hten,  and  4$  of 
«fl.    We  are  altogether— with  all  doe  deferenoe  to  soch  wiae  and  practieal  men—of  a  diierabi 
^yylnlun ;  and  the  question  la,  to  which  of  the  classes  we  have  named  does  the  reader  beleosf 
lb  f  Am  matter  we  go  in  for  the  **  largeot  liberty."  We  woold  open  wide  to  the  mind  of  the  yonag 
4gi<oaltorist  the  wkole  Jieid  rf  j/raeUeal  AgrieuUure  in  eptry  eomnlry.    If  he  is  denied  the 
ytotsnre  and  benefit  of  traveling,  in  person,  to  enlarge  his  mind  by  enlarged  obsenraiioB,  there4s 
die  greater  reason  that  be  should  travel  in  books.    For  what  else  was  that  enlightened  obserw, 
*  Hr.  CoLMAir,  invited  to  visit  and  give  ns  hil  •*  Personal  Observations  of  Eyjopean  Agrio^ltora." 
■'W  woold  like  to  know  T  And  what  reader  of  any  taste  or  amhitbn  for  knowledge  woeld  not 
l^ice  as  be  reads  them,  to  have  been  his  eompagnon  de  voy€tge  ?   These  are  the  views  ander 
which  we  have  pablished,  and  shall  continae  to  poblish,  much  thatma}Hiever  be  pnt  in  practiee, 
"tit  tiiat  is  not  practicable  in  oar  coantiy  exaclily  in  the  way,  either  In  detail  or  extent,  that  it  is 
'  done  In  others.    We  even  think  that  although  a  nan  might  not  make  a  pound  or  a  barrel  moie, 
ftir  example,  of  apples,  or  beets^  or  barley,  or  sagar,  yet  that  If  oar  ooantry  schools  were  patron- 
'   Ifled  and  oondacted  as  they  ought  to  be,  and  provided  widi  masters  as  enlightened,  becanse  <as 
'^tMttpaid  and  a$  mvcA  honored,  as  prcfeasors  of  ike  miUtarp  art,  not  a  boy  would  leave  school 
>ritfioat  some  knowledge  of  the  native  oountiy  and  the  constituent  qualities  and  habits  of  these 
'mdof  all  other  plants  and  animals.    A  little  insight  gained  when  young,  woold  plant  in  him  an 
iippetite  diat  would  prompt  to  farther  inquiry  all  his  life,  and  the  love  of  reading  and  reseaidi 
'Wvndd  take  the  place  of  sensuality  and  dissipation  that  idleoess  and  even  leisure  momenu  al- 
ways engender  in  men  whose  vacant  minds  are  insensible  to  all  thirst  for  knowledge  or  intsl- 
leetnal  recreation.    After  all,  there  is  one  consideration  from  which  we  may  take  some  comfort 
«vien  nnder  ihe  mortification  of  differing  from  wiser  heads,  whom  we  would  fain  not  only  please 
*bot  oblige  in  all  thinga.    No  one  is  obliged  to  read  that  for  which  he  has  no  taste,  and  frsaa 
^'ivliieh  he  may  think  no  advontage  (money  ?>  is  to  be  derived ;  and  so,  in  this  case,  be  who  has 
ae  oortoaity  to  know  how  the  great  branches  of  toniip  and  sheep  husbandry  are  connected  and 
«affffed  on,  where  both  constitute  great  items  in  the  resoorces  of  oor  great  and  poweifol  mother 
««0Qatiy,  may  pass  over  all  that  follows  on  these  sobjects,  to  Thb  Month lt  Jouicral  or  Aq«i- 
^«irLTimE,  where  fifty  pages  of  matter  awoit  him,  in  sooh  variety  as  that  he  most  be  hard  to  pleaaa 
Mflie  oennot  find  something  sufBciently  praetical  and  enlightened,  were  it  evsa  on  theep,  in  dae 
•^iMe  letten  of  oor  fHend  Mr.  Uavdall,  which  promise  to  make  readers  the  least  frmiliar  oa*  «mi- 
''Mntofihataal^t 

AHer  all.  we  shoold  be  perfectly  wiiliag  to  leave  it  lo  the  decision  of  any  enlightened  and  V8b- 
<Mk  minded  reader  to  say  whether  even  this  chapter  on  tomips  and  sheep  feeding  does  not  poa- 
*idii  ffloeh  intrinsfe  vnloe  and  convey  informatmn  both  imeresting  and  practically  osefol  for  ol 
•Httteoltaral  inqohers,  except  those  great  woold-be  monopolists  of  knowledge,  who  concak  tbeaa- 
*M99»  to  be.  In  the  agrionltural,  what  the  sun  is  in  the  nataral  worM«  the  great  fbontaia  of  light 
'HNim  wMoh  alone  the  leial  ray  of  hifbrmatioiK  is  to  be  derh«d. 

''^Wtti  these  «x|llaMNlo»iw«jhBU  be  oonltnt  for  Aefeiw*.  Md.Fmrw^lAl 
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coUle  are  biougbt  into  the  ateading,  ia  case  the  coldness  of  the  autumnal 
d^ws  aod  frosts  should  injure^  their  milking  properties ;  so  that  it  is  only, 
the  younger  ajfid  feeding  cattle  that  have  to  be  accommodated,  and  or 
thesa  the  feeding  are  generally  housed  before  the  younger  stock>  which 
usually  eet  leave  to  wander  about  the  fields  as  long  as  tney  can  pick  up 
any  foooL  I  am  only  here  describing  what  is  the  common  practice,  with- 
out remarking  whether  it  is  a  good  or  bad  one,  as  the  whole  subject  of'the 
treatment  of  cattle  will  very  soon  engage  our  attention. 

(1002.)  By  the  time  the  cattle  are  ready  to  occupy  the  steading*  turnips 
should  be  provided  for  them  as  their  ordinary  food,  and  the  supply  at  all 
times  sufficient ;  and  it  should  be  provided  in  this  way  :  The  lambs  of  last 
spring,  and  the  ewes  which  have  oeen  drafted  from  the  flock  as  being  t(^o 
old  or  otherwise  unfit  to  breed  from  any  longer,  are  fed  on  turnips  on  the 
ground  in  winter,  to  be  sold  off  fat  in  spring.  The  portion  of  the  turnip* 
ground  allotted  sheep  is  prepared  for  their  reception  m  a  peculiar  manner, 
by  being  drattm  or  stripped^  that  is,  a  certain  propoition  of  the  turnips  is 
left  on  the  eround  for  the  use  of  the  sheep,  and  tne  other  is  carried  awaj 
to  the  steading  to  be  consumed  by  the  cattle.  The  reason  for  stripping- 
tuniips  is  to  supply  food  to  the  sheep  in  the  most  convenient  form,  and,  at' 
the  same  time,  enrich  the  ground  for  the  succeeding  crops  by  their  dung» 
which  is  applied  in  such  quantity  as  to  prevent  the  ground  bein^  manui^d' 
beyond  what  would  be  proper  for  the  perfect  development  of  the  future 
crops ;  for  it  has  been  found  that,  were  an  entire  good  crop  of  tumipa' 
consumed  on  the  ground,  the  yield  of  com  would  be  scanty  and  ill-filled: 
The  usual  proportion  drawn,  if  a  good  crop,  is  1,  but  should  the  soil  be  lA 
low  condition,  \  only  is  taken  away,  and  should  it  be  in  fine  condition,  ^ 
or  even  |^  may  be  drawn  ;  but,  on  the  other  hand,  the  quantity  drawn  is' 
dependent  upon  the  bulk  of  the  crop.  If  the  crop  is  very  lar^e,  and  the 
ground  in  very  fine  condition,  |-  may  be  drawn,  but  it  is  rarely  the  case 
Siat  the  soil  is  so  rich  and  the  crop  so  large  as  to  make  ^  too  great  a  pro- 
portiou  to  be  left  to  be  consumed.  If  the  crop  is  poor,  \  only  should  be 
drawn,  and  a  very  poor  crop  should.be  wholly  eaten  on,  whatever  condi- 
tion the  soil  may  be  in.  There  is  another  consideration  which  materially 
allots  the  quantity  to  be  left  on  the  ground,  which  is  the  occurrence  of  a 
poor  crop  of  turnips  over  the  whole  farm.  Hitherto  I  have  only  been 
q>eaking  of  that  part  of  the  crop  of  turnips  which  is  to  be  appropriated 
to  the  u^e  of  the  sheep,  but  when  the  entire  crop  is  bad,  that  is,  insufllicient 
to  maintain  all  the  stock  fully,  then  the  proportion  to  be  consumed  by  the 
sheep  and  cattle  respectively,  should  be  determined  at  the  commencement. 
lUid  maint^ned  throughout  the  season,  that  neither  class  of  stock  may  re- 
oeive  undue  advantage  In  such  a  case,  it  is  evident  that  neither  the  sheep 
nor  cattle  can  be  fattened  on  turnips  ;  and  other  expedients  must  be  re- 
sorted to  to  fatten  them,  such  as  either  the  sheep  or  cattle  should  get  as 
many  turnips  as  will  feed  them,  and  the  other  be  fed  on  extraneous  raatr 
ter,  or  both  classes  of  stock  be  left  in  lean  condition.  When  foreign 
matters  for  feeding — such  as  oil-cake — can  be  procured,  the  cattle  should 
get  the  largest  quantity  of  them,  and  the  sheep  the  largest  portion  of  the 
turnips  ;  because  oil-cake  can  be  more  easily  administered  at  the  steading; 
than  turnips,  and  sheep,  saving  the  trouble  of  manuring  the  ground  after* 
word,  can  more  easily  be  supplied  with  turnips.  Thus,  then,  considera- 
tions of  the  state  of  soil  and  crop  are  required  to  determine  the  proportion 
cf  the  turnip  crop  that  should  be  drawn ;  but  the  standard  proportion  is 
\k  and  when  that  is  deviated  from  it  should  only  be  from  very  urgent  cir* 
OHmstanoes,  such  as  those  alluded  to  above. 

(1003.)  Fig.  208  shows  how  turnips  are  stripped  in  the  various  proper^ 

(807) 
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tions  noticed  above.  When  ^  is  drawn,  it  can  bo  done  in  various  vrayi, 
bnt  each  not  alike  beneficial  to  the  land ;  for  example,  it  can  be  done  bj 
leaving  2  drills  a  and  taking  away  2  drills  fi ;  or  l^  taking  away  3  drills  < 
and  leaving  3  drillsy;  or  by  taking  away  6  drills  *  and  leaving  6  drills  k; 


or  by  taking  away  I  drill  I  and  leaving  1  drill  k  ;  and  so  on  in  every  other 
propoiiion.  Tbough  the  same  result  is  attained  in  all  these  diflferent  ways, 
in  eo  far  as  the  turnips  are  concerned,  there  are  cogent  reasons  against 
them  all  except  the  one  which  leaves  3  drills  a  and  takes  away  3  drills  b ; 
because,  when  1  drill  only  is  left,  as  at  /,  the  sheep  have  not  room  to  stand 
and  lie  down  with  ease  between  k  and  m,  without  interfering  with  the  tur- 
nips, and,  beside,  sufiicient  room  is  not  lefl  for  horses  and  cart  to  pass 
along  I,  without  injuring  the  turnips  on  either  side  of  the  horses'  feet  or 
the  cart-wheels  ;  whereas,  when  2  or  moi'e  drills  are  pulled,  as  at  b,  and 
only  S  left,  as  at  a,  the  sheep  have  room  to  stand  and  eat  on  either  side  of 
the  turnips,  and  the  cart  can  paas  easily  along  J  without  injuring  the  tur- 
nips i  that  is,  the  faorso  walks  up  the  center  hollow  of  the  drills,  and  a 
wheel  occupies  a  hollow  on  each  side.  Again,  when  3  drills  are  left,  as  at 
f,  and  3  taken  away,  as  at  e,  the  sheep  injure  the  turnips  of  the  two  out- 
side rows  to  reach  the  middle  one  at  j';  and  much  more  will  they  injure 
those  at  k,  when  6  drills  are  left ;  and  diere  is,  besides,  this  serious  objec- 
tion to  this  latter  mode,  that  when  practiced  on  light  soils  it  is  observed 
that  the  succeeding  grain  crop  is  never  so  good  on  the  ground  that  has 
been  cleared  as  where  the  turnips  are  left,  when  other  proportions  are 
determined  on,  ^  may  be  easily  left,  by  pulling  2  drills,  as  at  b,  and  leaving 
1,  as  at  c ;  or  J  may  be  left,  by  pulling  3  dnlls,  as  at  e,  and  leaving!,  as 
at  e  1  or  1^  may  be  left,  by  pulling  2,  as  at  g,  and  leaving  3,  as  at^  There 
are  thus  various  ways  in  which  the  same  and  different  proportions  of 
turnips  may  be  pulled  and  left  on  the  ground ;  but  in  whatever  propor- 
don  they  may  be  taken,  the  rule  of  leaving  2  empty  drills  for  the  horaea 
and  carts  to  pass  along  without  injury  to  the  turnips,  should  never  hm 
Tiolated. 
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(1004.)  But  tbe  convenieace  and  propriety  of  the  plan  of  leaving  2  and 
taking  2  drills,  when  the  ^  of  the  crnp  is  to  be  eaten  on,  will  be  best  ap- 
preciated in  witnessing  the  mode  of  doing  it,  as-  shown  in  fie.  309,  where 
the  drillB  are  represented  on  a  larger  scale  than  in  the  preceding  figure. — 
One  field-worker,  being  a  woman,  clean  tbe  2  drills  at  a,  and  another 
■imultaneouBly  tbe  other  2  at  i  ;  and  in  clearing  these  4  drills,  tbe  tumipa 
are  thrown  into  heaps  at  regular  distances,  as  at  e  and  d,  among  the  stand* 
ing  turnips  of  the  2  drills  e  anAJ",  to  the  right  of  one  woman  and  to  the 
left  of  the  other ;  and  thus  every  alternate  2  drills  le&  unpuUed  become 
the  receptacle  of  the  turnips  pulled  by  every  2  women.  The  cart  then 
passes  along  a  or  b,  without  touching  the  turnips  either  in  e  or  g  on  the 
one  hand,  or  In^*  Euid  h  on  the  other,  and  it  clears  away  the  heaps  in  the 
line  oS  c  d.     In  the  cut  the  rumips  are  represented  thinner  on  the  ground 


r  •  .        / 

tkan  tbey  usually  are,  but  the  size  of  the  bulb  in  proportion  to  tbe  width 
of  tbe  drills  is  preserved  both  in  the  drills  and  in  the  heaps.  Tbe  seats 
of  the  pulled  turnips  are  shown  upon  the  bared  drills. 

(lOOfi.)  The  usual  state  in  which  turnips  are  thus  placed  in  these  tem* 
porary  heape,  e  and  d,  is  with  their  tops  on,  but  the  tails  are  generally  taken 
away.  The  most  cleanly  state,  however,  for  the  turnips  diemselvos,  and 
the  most  nutritious  for  cattle,  is  to  deprive  them  of  both  tap»  and  tail*. — ■ 
Many,  and  indeed  I  may  say  most  farmers  are  impressed  with  the  idea 
that  tops  of  turnips  make  good  feeding  at  the  beginning  of  the  season  and 
especially  for  young  beasts.  The  notion  is  quite  a  mistaken  one,  in  regard 
to  the  feeding  qualities  of  tops  at  any  season,  for  there  is  really  no  ruck 
property  in  them.  Xo  doubt  at  that  season  they  contain  a  large  quantity 
of  watery  juice,  which  makes  cattle  devour  them  with  avidity  on  coming 
into  the  steading  off  bare  pasture,  and  they  will  even  be  eaten  off  before 
the  tumipa  themselves  are  touched,  when  both  are  presented  together ; 
bat  obaarva^n  and  experience  confirm  me  in  the  opinion  that  ^e  time 
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bestowed  by  cattle  in  consuming  the  turnip-tops  is  iFPorse  than,  so  mudh 
valuable  time  thrown  away  ;  inasmuch  as,  m  their  cleanest  state,  tops  anr 
apt  to  produce  a  looseness  in  the  bowels,  arising  partly,  perfai^,  fix>m  dm 
sudden  change  of  food  from  grass  to  such  a  succulent  vegetable ;  and  thm 
complaint  is  much  aggravated  by  the  dirty,  wetted,  or  frosted  state  !» 
wUch  they  are  usually  given  to  beasts.  This  looseness  never  fails  to  bring: 
down  the  condition  of  cattle  so  much  that  a  considerable  part  of  the  win- 
ter passes  away  before  they  entirely  recover  from  the  shock  which  their 
system  has  thus  received.  Like  my  neigliboiB,  I  was  impressed  with  the* 
economic  idea  of  using  turnip-tops — and  I  believe  it  is  solely  as  regards 
economy,  rather  tlian  a  conviction  of  their  utility,  that  prompts  ferraers  to 
continue  their  use — ^but  their  weakening  effects  upon  cattle,  especially 
young  ones,  caused  me  to  desist  from  tlieir  use ;  and  fortunate  was  the 
resolution,  for  ever  aftei  their  abandonment  my  cattle  throve  better  and 
the  top8,.afler  all,  were  not  thrown  away,  as  they  served  to  assist  the  ma- 
nuring of  the  field  on  which  they  had  grown.  I  have  no  hesitation,  there- 
fore, in  recommending  you  to  deprive  the  turnips  of  both  tops  and  tails 
before  carrying  them  to  the  steading  for  the  use  of  cattle.  Sheep  are  not 
so  easily  injured  by  them  as  cattle,  on  account,  perhaps,  of  their  costive 
habit ;  and  perhaps  in  spring,  when  turnips  are  naturally  less  juicy,  tops 
might  be  of  service  to  them  as  a  gentle  aperient,  but  then,  when  tbey 
might  be  most  useful,  they  are  the  most  scanty  and  fibrous. 

(1006.)  The  tops  and  tails  of  turnips  are  easily  removed  by  means  of  a. 
very  simple  instrument.    Figs.  210  and  211  Fig.sia 

represent  these  instruments,  fig.  210  being 
formed  from  a  portion  of  an  old  scythe  reap- 
inff-hook,  with  a  piece  of  the  point  broken  off 
This  is  a  light  instrument,  and  answers  the 
purpose  pretty  well ;  but  fig,  211  is  still  bet- 
ter. It  is  made  of  the  point  of  a  worn  patent 
scythe,  the  very  point  being  broken  off,  and  ihstruiiiiit  for  toppino  ajh) 
the  iron  back  to  which  the  blade  is  riveted  is    ^^'""**  Tonirips,  madk  op  part 
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dnven  into  a  helve,  provided  with  a  ferule 

around   the   end  next   the   blade.      This  is  Fig.  six. 

rather  heavier    than   the   other    instrument, 

and  on  that  account  removes  the  top  more 

easily.  anothrr  instrument   for  tri 

(1007.)  The  mode  of  using  these  instru-  sami  purpose,  made  or  a  pikcb 
ments  in  the  removal  of  the  tops  and  tails  ®'  °^®  patsst  sctthk. 
of  turnips  is  this.  The  field- worker  moves  along  between  the  two 
drills  of  turnips  which  are  to  be  drawn,  as  from  a,  fig.  209,  and  pull* 
ing  a  turnip  with  the  lefl  hand  by  the  top  from  either  drill,  holds  the  nnlb 
in  a  horizontal  position,  as  represented  in  fig,  212,  over  and  between  the 
drills  e  BLud/l  fig,  209,  and  with  the  hook  or  knife  described  above  (1006), 
first  takes  otT  the  root  at  b  with  a  small  stroke,  and  then  cuts  off  the  top  at 
a,  between  the  turnip  and  the  band,  with  a  sharper  one,  on  which  the  tur- 
nip falls  down  into  the  heap  c  or  d,  whichever  is  forming  at  the  time. 
Thus,  pulling  one  or  two  turnips  from  one  drill,  and  then  as  many  from 
the  other,  the  two  drills  are  cleared  to  the  extent  desired.  Another  field- 
wot  ker  acts  as  a  companion  to  this  one,  by  going  up  5,  pulling  the  tnmip* 
horn  die  drills  on  either  side  of  her,  and  dropping  tbem,  topped  and  taaMly 
into  the  same  heaps  as  her  companion.  The  tops  are  scattered  over  the 
cleared  gniund.  A  left  and  a  right-handed  field-worker  get  on  best  to* 
getber  at  this  work. 

(1008.)  Due  care  is  requisite,  on  removing  the  tops  and  tails,  tfant  sanr 

(810)  "^ 
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of  Ae  bulb  be  cut  by  the  inetruineDt,  u  the  juice  of  tbe  turnip  vrill  ezttdo- 
ttaiougb  the  incision.  Of  course,  when  tumi{>B  are  to  be  consumed  imiae- 
dlwely,  this  precaution  is  leM  neccHaiy  ;  but  the  halnt  of  slicing  off  a  put' 
or  hacking-  the  akio  of  the  bulb  indicates  carelessneas,  and  shoula  be- 
iToided  at  all  times. 

Fig.  sia. 


(1009.)  When  f  of  the  turnips  are  drawn  and  ^  left,  the  field-worker 
goes  up  at  b,  fig.  208,  and,  pullinc;  the  2  drills  there,  drops  the  prepared 
turnips  between  c  and  d,  beyond  the  drill  e  that  is  left.  When  ^  are  pulled, 
as  at  e,  and  }  left  on  the  ground,  as  at  c,  the  turnips  may  still  be  dropped 
in  the  same  place  between  c  and  d,  the  field-worker  pulling  all  the  3  drills 
herself,  and  the  horse  walking  along  from  e  v/hna  taking  them  away. 
When  3  drills  are  nulled,  as  at  «,  and  3  left,  as  at_^  which  is  not  so  good 
a  plan  of  leaving  uie  I  as  the  2  and  2  I  have  described  before  (1003),  the 
ssme  field- worker  pulls  all  the  3  drills,  and  drops  the  turrups  along  the 
outside  row  next  herself  of  those  that  are  left.  When  |  are  left,  as  at_^ 
and  9  pulled,  aa  at  g,  the  field-worker  goes  up,  pulling  the  2  drills  there, 
and  dropping  the  turnips  between  the  two  rows  next  her  of  Jl  When  6 
drifta  sre  pulled,  as  at  i,  which  is  not  a  good  plan  for  leaving  the  ^,  3  wo- 
men work,  abreast,  each  pulling  2  drills,  and  all  thi'ee  drop  the  turnips  into 
the  same  heap  before  the  woman  in  the  middle.  This  plan  has  the  sole 
adrantag«  of  collecting  a  large  cuiantity  of  turnips  in  one  place  and  causing 
Tittle  carting  upon  the  land.  When  the  field  is  intended  to  be  entirely 
cleared  of  tumipa,  the  clearance  is  begun  at  the  side  nearest  the  gate,  and 
carried  regularly  on  from  top  to  bottom  of  the  field,  the  nearest  part  c^  the 
crap  being  taken  when  the  weather  ia  least  favorable  and  the  faitheet  when 

(1010.)  These  last  remarks  remind  me  of  mentioning  that  when  a  Geld 
is  begun  to  be  stripped  for  sheep,  that  part  should  be  chosen  which  will 
afford  them  shelter  whenever  the  weather  proves  inanipicious.  A  plan- 
tation, a  good  hedge,  a  bank  sloping  to  the  south,  or  one  in  the  direction 
opposite  to  that  from  which  winds  most  prevail  in  the  locality,  or  any 
niurked  inequality  in  the  form  of  the  ground,  will  afford  shelter  to  aheep- 
in  ease  of  neoesaity.  On  the  sheep  clearing  this  part  first,  it  will  always 
bo  ready  for  a  place  of  refuge  should  it  be  required  for  protection  against 
a  storm.  The  utility  of  sudi  shelter  yoa  shall  be  made  aequainted  with' 
rery  soon. 

(1011.)  On  removing  prepared  tamipe  from  the  land,  tfae  eaits  sbooU' 
oe  filled  by  the  field-wotfiers,  as  many  being  employed  as  to  keep  the  caxH' 

(Bit) 
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going,  that  is,  to  have  one  filled  by  the  time  another  approaches  the  plaeo 
of  work  in  the  field.  If  there  are  more  field-workers  than  will  be  re- 
quired to  do  this,  the  remainder  should  be  employed  in  topping  and  tail- 
ing. The  topped  and  tailed  turnips  should  be  thrown  into  the  carts  by  the 
hand,  and  not  pricked  by  means  of  forks  or  graips ;  the  cart  should  be 
placed  alongside  the  drill  near  two  or  more  heaps  ;  and  the  carter  should 
manage  the  horses  and  assist  in  the  filling,  until  the  turnips  rise  so  high  in 
the  cart  as  to  require  fix)m  him  a  little  adjustment  in  heaping,  to  prevent 
their  falling  off  in  the  journey. 

(1012.)  As  it  is  scai'cely  probable  that  your  field-workers  will  be  so  nu- 
merous as  to  top  and  tail  and  assist  in  filling  at  the  same  time,  so  as  to 
keep  even  2  carts  at  work,  it  will  be  necessary  for  them  to  begin  the  pull- 
ing so  much  sooner,  whether  one  yoking,  or  a  whole  day,  or  two  days,  but 
so  much  sooner,  according  to  the  bulk  of  the  crop,  as  to  keep  the  carts 
going  when  they  begin  to  drive  away  the  turnips  ;  for  it  at  all  times  im- 
plies bad  management  to  let  horses  wait  longer  m  the  field  than  the  time 
occupied  in  filling  the  cart.  And  yet  how  common  an  occurrence  it  is  to 
see  horses  waiting  until  the  turnips  are  pulled  and  tailed  and  thrown  into 
the  cart  by  perhaps  only  2  women,  the  carter  building  them  up  not  as  fiLst 
as  he  can  get  them,  but  as  slow  as  he  can  induce  the  women  to  give  them ! 
The  driving  away  should  not  commence  tit  all  until  there  is  sufiicient 
quantity  of  turnips  prepared  to  employ  at  least  two  carts  one  yoking ; 
and,  on  the  other  hand,  care  should  be  taken  not  to  allow  more  turnips 
than  will  employ  that  number  of  carts  for  that  time  to  lie  upon  the  ground 
before  being  carried  away,  in  case  frost  or  rain  should  prevent  the  carts 
entering  the  field  as  Jong  as  to  endanger  the  quality  of  the  turnip. 

(1013.)  Dry  weather  snould  be  chosen  for  the  pulling  of  turnips,  not 
only  for  the  sake  of  cleanliness  to  the  turnips  themselves,  but  for  the  sake 
of  the  land,  which  should  be  cut  up  and  poached  by  cart-wheels  and  horses' 
feet  as  little  as  possible ;  because,  when  land  is  much  cut  up  in  carrying 
away  turnips,  sheep  have  a  very  uncomfortable  lair,  the  iiits  foi-ming  ready 
receptacles  for  water,  and  are  not  soon  emptied.  No  doubt  thorough- 
draining  assists  to  make  land  proof  against  such  a  condition ;  but  let  the 
land  be  ever  so  well  drained,  its  nature  cannot  thereby  be  entirely  changed 
—clay  will  always  have  a  tendency  to  retain  water  on  its  sui-face  and  soil 
everything  that  touches  it,  when  wetted  by  recent  rains ;  and  deep  loam 
and  black  mould  will  still  be  penetrated  by  horses'  hoofs,  and  rise  in  large 
masses  with  wheels  immediately  after  i*ain.  No  turnips  should  therefore 
be  led  off  fields  consisting  of  these  sorts  of  soils,  however  well  drained, 
immediately  after  or  during  severe  rain ;  nor  should  tliey  be  pulled  at  all, 
until  the  gi*ound  has  again  become  consolidated. 

(1014.)  In  commencing  the  pulling  of  turnips,  one  of  the  fields  intended 
to  support  sheep  should  fii*st  be  taken,  in  order  to  prepare  space  for  them ; 
and  tnis  is  done  while  all  the  stock  are  engaged  on  pasture,  which  should 
not  be  bared  too  much,  in  case  the  sheep  that  are  to  be  fed  off  on  tuniipB 
fall  off  in  condition  upon  it. 

(1015.)  Should  the  weather  prove  unfavorable  at  the  beginning  of  the 
season — ^that  is,  too  wet  or  too  frosty — there  should  no  more  turnips  be 
pulled  and  carried  than  will  suffice  for  the  daily  consumption  of  the  cattle 
m  the  steading ;  but  whenever  the  gi'ound  is  dry  and  firm  and  the  air 
fresh,  no  opportunity  should  be  neglected  except  from  other  more  impor- 
tant operations — such  as  the  wheat-seed-— of  storing  as  large  a  quantity  as 
the  time  will  permit,  to  be  used  when  the  weather  proves  interrupdve  to 
field  operations.  This  is  a  very  impoitant  matter,  and,  as  I  conceive,  much 
neglected  by  most  fanners,  who  too  frequently  place  their  cattle  firom 
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band  to  mouth  for  food.    A  very  common  practice  is  to  employ  one  or  two 
carts  an  afternoon's  yoking,  to  bring  in  as  many  turnips  as  will  serve  the 
cattle  for  two  or  three  days  at  most,  and  these  are  brought  in  with  the 
tops  on,  after  much  time  has  been  spent  in  the  field  in  waiting  for  the  pull- 
ing and  tailing  of  the  turnips.    This  slovenly  mode  of  providing  provender 
for  cattle  should  be  abandoned.     It  should  be  considered  a  work  of  the 
first  importance  in  winter  to  provide  cattle  with  turnips  in  the  veir  best 
condition,  independent  of  the  vicissitudes  of  the  weather ;  and  this  can 
only  be  done  by  storing  a  considerable  quantity  of  them  in  good  weather, 
to  be  used  when  the  weather  changes  to  a  worse  state.    When  a  store  is 
once  made,  the  mind  becomes  easy  under  the  certainty  of  having,  let  the 
weather  prove  ever  so  unpropitious,  plenty  of  good  food  provided  at  home 
for  the  cattle,  and  having  such  a  provision  does  not  prevent  you  taking 
supplies  from  the  field  as  long  as  the  weather  permits  the  ground  to  be 
carted  upon  with  impunity,  to  be  immediately  consumed  or  to  augment 
the  store.    How  much  better  for  all  parties — for  yourself,  for  men,  horses 
and  cattle — ^to  be  always  provided  with  plenty  of  turnips,  instead  of  being 
obliged  to  go  to  the  field  for  every  day's  supply,  and  perhaps  under  the 
most  uncomfortable  circumstances  !     I  believe  few  fai*mei*3  would  refuse 
their  assent  to  this  truth  ;  and  yet,  how  many  violate  it  in  their  own  prac- 
tice !     The  excuses  usually  mside  for  pursuing  the  ordinary  practice  are, 
that  there  is  no  time  to  store  turnips  when  the  potato-land  should  be 
plowed  up  and  sown  with  wheat ;  that  the  beasts  are  yet  doing  well 
enough  upon  the  pasture ;  and  that  it  is  a  pity  to  pull  the  turnips  while 
they  continue  to  grow.  It  is  proper  to  bestow  all  the  time  required  to  plow 
and  sow  the  potato-land ;  and,  after  a  late  harvest,  these  may  have  to  be 
done  after  the  pasture  has  failed ;  but  such  an  occurrence  as  the  last  being 
the  exception  to  the  usual  condition  of  the  crops  and  seasons,  ought  not 
to  be  adduced  as  an  excuse  applicable  at  all  times ;  and  as  to  the  other 
excuses,  founded  upon  the  growing  state  of  the  turnips  and  the  rough  state 
of  the  pastures,  they  are  of  no  force  when  adduced  in  compensation  for 
the  risK  of  loss  likely  to  be  incurred  by  a  low  condition  m  the  stock. 
Rather  than  incur  such  a  risk,  give  up  th^  rough  pasture  to  the  sheep,  or 
delay  the  working  and  sowing  of  the  potato-land,  or  sacrifice  a  portion  of 
the  weight  of  a  small  part  of  the  turnip  crop  by  pulling  it  before  reach- 
ing entire  maturity.    As  fi)r  sheep,  they  are  never  at  a  loss  for  food,  being 
constantly  surrounded  with  turnips  as  long  as  the  ground  is  bare^ 

(1016.)    The  storing  of  turnips  is  very  well  done  in  this  way :     Let  a 
piece  of  lea  ground,  convenient  of  access  to  carts,  be  chosen  near  the 
steading"  for  the  site  of  the  store,  and.  if  that  be  in  an  adjoining  field,  on  a 
15-feet  ridg'e,  so  much  the  better,  provided  the  ridge  runs  N.  and  S.     Fig. 
213  represents  the  form  of  the  turnip-store.    The  cart  with  the  topped  and 
tailed  turnips  is  backed  to  the  spot  of  the  ridge  chosen  to  begin  the  store, 
and  there  emptied  of  its  contents.     The  ridge  being  15  feet  wide,  the  store 
should  not  exceed  10  feet  wide  at  the  bottom,  to  allow  a  space  of  at  least 
21  feet  on  each  side  toward  the  open  furrow  of  the  ridge,  for  the  fall  and 
conveyance  of  water.     The  turnips  may  be  piled  up  to  the  bight  of  4  feet, 
bnt  will  not  easily  lie  to  5  feet  on  that  width  of  base.     In  this  way,  the 
store  may  be  formed  of  any  length  ;  but  it  is  more  desirable  to  make  two 
or  three  stores  on  adjoining  ridges  than  a  very  long  one  on  the  same  ridge, 
as  its  farthest  end  may  be  too  far  removed  for  using  a  wheel-barrow  to  re- 
move the  stored  turnips.     Assorted  straw,  that  is,  drawn  out  lengthwise, 
is  put  from  4  to  6  inches  thick  above  the  turnips  for  thatch,  and  kept  down 
by  means  of  straw-ropes,  arranged  lozenge-shaped,  and  fastened  to  pegs 
driven  in  a  slanting  durection  in  the  ground,  along  the  base  of  the  straw* 

(813) 
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W  may  be  distinctly  seen  in  tbe  figure.  Or  a  spading  of  eertli,  taken  ood 
of  tbo  fiuTow,  may  be  placed  upon  the  ends  of  the  ropes  to  keep  them 
down.  The  straw  is  not  intended  to  keep  out  either  rain  or  air^-for  both 
ue  requisite  to  preserve  the  turnips  fresb — but  to  protect  tbem  from  (kM, 

Fl(.!13. 


which  causes  rottenness,  and  from  drouth,  which  shrivels  turnips.  To 
avoid  frost  the  end,  and  not  the  side,  nf  the  store  should  be  presented  to 
the  north,  whence  frost  may  be  expected  to  come.  If  tbe  ground  chosen 
is  so  flat,  and  the  open  furrows  are  en  nearly  on  a  level  with  tbe  ridges  as 
that  a  dash  of  rain  would  overflow  the  bottom  of  the  store,  a  furrow-slice 
should,  in  that  case,  be  token  nut  of  the  open  furrows  of  tho  ridges  with 
the  plow,  or  a  gaw-cut  made  with  the  spade,  and  the  eaith  used  to  keep 
down  the  ropes, 

(1017.)  When  tbe  turnips  are  to  be  usetl  from  the  store,  the  straw  on 
the  south  end  is  removed,  as  seen  in  fig.  213,  and  a  cart,  or  the  cattle-man's 
•  capacious,  light  wheel-barrow,  backed  to  it ;  and,  afier  the  requisite  quan- 
tity for  the  day  has  been  taken  out,  it  should  be  replaced  over  the  mouth 
of  the  store. 

(1018.)  Some  people  evince  a  desire  to  place  the  tumip-store  in  the 
Btack-yard,  on  account,  perhaps,  of  the  straw ;  but  there  is  not  likely  to 
be  BufHcient  room,  especially  at  the  beginning  of  winter,  for  the  turning 
of  carts  in  an  ordinary-siied  stack-yard.  I  have  seen  turnips  stored  up  be- 
tween two  stacks,  in  the  early  part  of  tbe  season,  hut  only  as  a  tempo- 
rary expedient,  when  there  was  a  scarcity  of  straw. 

(1019.)ThiB  is  not  tho  only  form  of  store  that  will  preseiTe  turnips  fresh 
and  good  for  a  considerable  time.  I  have  seen  turnips  heaped  about  3 
feet  in  hight,  quite  flat  on  the  top,  and  covered  with  loose  straw,  keep 
very  well.  Other  plans  have  been  devised  and  tried,  such  as  to  pull  theta 
from  the  field  in  which  they  have  grown,  and  set  them  upright  with  their 
tops  on  in  another  field,  in  a  fun'ow  made  with  the  plow,  and  then  cover 
the  bulbs  with  the  next  furrow-slice ;  and  another  plan  is  to  pull  the  tur- 
nips aa  in  the  former  case,  and  carry  them  to  a  bai-e  or  lea  field,  and  set 
theta  upright  beside  one  another,  as  close  as  they  can  stand,  with  theb 
tops  and  roots  on.  No  doubt  both  those  latter  plane  will  keep  tumipft 
fresh  enough,  and  an  area  of  1  acre  will,  by  these  metliods,  contain  the 
growth  of  4  or  5  acres  of  the  field  in  which  they  had  grown  ;  hut  tumipa 
are  certainly  not  so  secure  from  froat  in  those  positions  aa  in  a  store  ;  an,, 
after  the  trouble  of  lifting  and  carrying  them  has  been  incurred,  it  wouU 
be  aa  easy  to  take  them  to  a  proper  store  at  once,  where  they  would  bft 
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near  at  band,  and  save  the  farther  trouble  of  brii^ag  tbem  again  from  the 
irecond  field.  And  even  if  they  were  bo  set  in  a  field  adjoining  the  stead- 
ing, thej  would  occupy  a  much  larger  space  tban  any  store.  Objectiaa- 
able  as  these  plans  are,  compared  to  triangular  or  fiat-topped  stores,  they 
are  better  than  storing  turnips  in  houses,  where  they  never  fail  to  sprout 
bn  the  top  and  become  rotten  at  the  bottom  of  the  bin.  Piling  them 
against  a  high  wall,  and  thatching  them  like  a  to-fall,  preserves  them  vfiry 
-little  better  than  in  an  outhouse.  8tored  in  close  houses,  turnips  never 
fail  to  rot  at  the  bottom  of  the  heap  ;  and  the  heat  engendered  thereby 
not  only  endangers  the  rest  of  the  heap,  but  superinduces  on  its  surface  a 
premature  vegetation,  very  exhausting  to  the  substance  of  the  bulbs.  Tur- 
nips put  into  pits  dug  in  the  ground,  and  covered  with  earth,  have  failed 
to  be  preserved.  A  plan  has  been  recommended  to  drive  stakes  2^  feet 
high  into  the  ground,  and  wattle  them  together  with  brushwood,  making 
an  inclosure  of  3  sides,  in  the  interior  of  which  the  turnips  are  packed, 
and  piled  up  to  a  point,  and  thatched,  like  the  store  in  fig.  213 ;  and  the 
turnips  are  represented  as  keeping  fresh  in  such  a  structure  until  June ; 
and  one  advantage  attending  this  plan  is  said  to  be,  that  **  where  room  is 
rather  limited  in  the  rick-yard,  one  pile  of  this  description  will  contain  3 
times  as  much  as  one  of  those  placed  on  the  ground  of  a  triangular  shape ; 
and  the  saving  of  thatcn  is  also  considerable.  *  But,  as  it  appears  to  me» 
the  providing  of  stakes  and  the  trouble  of  wattling  arouna  an  inclosure 
will  far  more  than  counterbalance  auy  advantage  of  space  or  saving  of 
straw  for  thatch,  compared  with  the  mode  I  have  .described  in  fig.  213 ; 
and  besides  all  these  mconveniences  attending  the  plan,  there  is  no  neces- 
sity whatever  for  having  a  turnip-store  in  a  rick -yard. 

(1020.)  With  regard  to  staring  mangel-wurzel y  this  plan  seems  unexcep 
tionable.     "  It  should  be  stored  early  in  November.     The  best  and  cheap- 
est mode  is  to'  build  it  up  against  some  high  wall,  contiguous  to  your 
beasts'  sheds,  not  more  than  7  or  8  feet  deep,  canicd  up  square  to  a  cer- 
tain bight,  and  then  tapering  in  a  roof  to  the  top  of  the  wall;  protect  the 
aides  with  thatched  hurdles,  leaving  an  interval  between  the  roots  and  the 
hurdles,  which  fill  up  with  dry  stubble  (straw) ;  cover  the  roof  with  about 
1  foot  of  the  same,  and  then  thatch  it,  so  as  to  conduct  all  moisture  well 
over  the  hurdles  placed  as  a  protection  to  the  sides.     In  pulling  the  plants, 
care  should  be  taken  that  as  little  injury  be  inflicted  upon  them  as  possi- 
ble.    Cleansing  with  a  knife  should  on  no  account  be  permitted,  and  it  is 
safer  to  leave  some  of  the  leaf  on,  than,  by  cutting  it  too  close  to  impair 
the  crown   of  the  root.     The  drier  the  season  is  for  storing  the  better ; 
(dthough  I  have  never  found  the  roots  decayed  in  the  heap  by  the  earth, 
which,  in  wet  weather,  has  been  brought  from  the  field  adhering  to  them."t 
Carrots  may  be  stored  exactly  in  the  same  manner,  and  so  may  parsnips. 
Cabbages  are  stored  by  being  soughed  into  the  soil,  or  hung  up  by  the 
stems,  with  the  heads  downward,  in  a  shed.     As  cabbages  are  very  ex- 
hausting' to  the  soil,  the  plants  should  be  pulled  up  by  the  roots  when  they 
are  gathered,  and  the  stems  not  merely  cut  over  with  a  hook  or  knife,  be- 
cause they  will  sprout  again. 

(1021.)  All  these  modes  of  storing  turnips  apply  to  all  the  varieties  of 
the  root  usually  caltivated,  and  which  are  much  more  numerous  than  ne- 
cessary. Mr.  Lawson  enumerates  and  describes  no  fewer  than  46  varie- 
ties cultivated  in  the  field  ;  namely,  11  of  Swedes,  17  of  yellow,  and  18 
of  white,t  the  color  names  being  derived  as  much  fix>m  the  color  of  ^e 
flesh  as  that  of  the  skin.    One  kind  frt)m  each  of  these  classes  seems  al- 

*  Journal  of  the  Royid  A^eulturel  Society  of  England,  vol  IL    .      f  IUd.i  toI.  U. 
t  Law»on*«  Axiicoliariatt'  Manual,  and  Snpplament. 
(815) 
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moBt  requisite  to  be  cultivated  on  every  farm,  akhough  the  yellow  is  oxnil- 
ted  in  some  districts,  and  the  Swedes  in  others.  Where  Swedes  are  omit- 
ted, they  have  never  been  cultivated,  and  where  the  yellow  is  the  &vorite, 
the  Swedes  are  unknown ;  for  where  they  are  known  their  culture  is  never 
relinquished,  and  their  extension  is  treading  hard  upon  the  yellow,  and 
even  curtailing  the  boundary  of  the  white.  The  white  varieties  come  ear- 
liest into  use,  and  will  always  be  esteemed  on  account  of  their  rapid  growth 
and  early  maturity,  though  unable  to  withstand  the  severest  effects  of  frost. 
It  is  they  which  first  support  both  cattle  and  sheep,  being  ready  for  use  as 
soon  as  the  pasture  fails ;  and  in  storing  them,  only  such  a  quantity  should 
be  prepared  as  will  last  to  the  end  of  the  year.  The  yellows  then  follow, 
and  last  for  about  2  months,  that  is,  to  the  end  of  February  or  thereabout; 
and  the  same  rule  of  storing  a  quantity  for  a  specified  time  is  followed  in 
regard  to  them  as  with  the  whites.  Then  the  Swedes  finish  the  course, 
and  should  last  until  the  grass  is  able  to  support  the  cattle,  that  is,  to  the 
end  of  May,  or  beginning  of  June,  to  which  time  they  will  continue  fresh 
in  store,  if  stored  in  proper  time  and  in  the  manner  recommended  above ; 
and  the  Ttiost  proper  time  fur  storing  them  is  before  any  vegetation  makes 
its  appearance  on  them  in  spring,  which  is  generally  about  the  end  of 
March  or  beginning  of  April. 

(1022.)  Of  all  the  18  varieties  of  white  turnips,  I  should  say  that  ^^« 
White  Globe  (Brassica  rapa^  depressa,  alba,  of  De  CandoUe)  a,  fig.  2*  '^^ 

Fig.  214. 
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is  the  best  for  early  maturity,  sweetness,  juiciness,  size  of  root,  weight  of 
crop,  and  elegance  of  form.  Its  form  is  nearly  globular,  as  its  name  indi- 
cates ;  skin  smooth,  somewhat  oily,  fine,  and  perfectly  white ;  neck  of  the 
top  and  tap-root  small ;  leaves  long  (frequently  18  inches),  upright,  and 
luxuriant.  Though  the  root  does  not  feel  particularly  heavy  in  the  hand, 
it  does  not  emit  a  hollow  sound  when  struck ;  its  flesh  is  somewhat  firm, 
fine-grained,  though  distinctly  exhibiting  fibres  radiating  from  the  center  ; 
the  juice  easily  exudes,  and  the  rind  is  thin.  Its  specific  gravity  was  de- 
termined by  Dr.  Skene  Keith  at  0-840  ;  and  its  nutritive  properties  by  Sir 
Humphry  Davy,  at  42  parts  in  1,000  ;  of  which  were,  of  mucilage  7,  of 
sugar  34,  and  of  albumen  or  gluten  1.*  Mr.  Sinclair  mentions  this  re- 
markable fact  in  regard  to  the  white  turnip,  that  the  quantity  of  nutritive 
matter  contained  in  different  roots  of  the  same  variety  varies  according  to 
the  size  and  texture  of  their  substances.  Thus,  a  root  of  the  white-loaf 
turnip,  measuring  7  inches  in  diameter,  afforded  only  724  grains  ;  while 
the  same  quantity  of  a  root  which  measured  only  4  inches,  afforded  80 
grains."  So  he  forms  this  important  conclusion,  that  "  the  middle-sized 
roots  of  the  common  turnip  are  therefore  the  most  nutriti0U8."t 

(1023.)  I  suspect  that  our  crops  of  white  globe  turnip  ordinarily  consiat 

*  Davy's  Agricultuna  Chemiitnr,  edition  of  1839. 
t  Sinclair's  Hartiu  Graminona  Wobnznenala,  edition  of  18M. 
(81«) 
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of  middle-sized  bulbs,  or  they  contain  many  blanks,  as  the  following  state* 
ment  tends  to  show.     Taking  the  distance  between  the  turnips  at  9  inches 
— being  that  at  which  white  turnips  are  usually  thinned  out — and  taking 
the  distance  between  the  drills  at  27  inches — the  usual  one — these  dis- 
tances embrace  an  area  of  243  square  inches  of  ground  for  each  turnip* 
On  each  turnip  occupying  that  area,  there  should  be  25,813  turnips  pec 
acre  imperial ;  and  taking  30  tons  per  acre  as  a  fair  crop,  each  turnip  will 
weigh  nearly  1  lb.  1  oz.  I  Now,  in  an  ordinary  crop  of  white-globe  tur- 
nips it  is  not  beyond  the  truth  to  take  them  at  6  inches  in  diameter  over- 
head ;  and  having  the  specific  gravity  of  white  turnip  as  mentioned  above, 
a  6-inch  turnip  should  weigh  6  lbs.,  and  the  crop  of  course  be,  per  acre, 
69  tons  2  cwt.,  instead  of  30  tons.     The  inevitaole  conclusion  is,  either 
that  blanks,  to  the  enormous  extent  of  being  able  to  contain  39  tons  2  cwt. 
of  turnips  per  acre,  occur  in  the  ordinary  crops  of  white  globes — that  is, 
the  number  on  the  acre  is  only  9,445  turnips,  instead  of  25,813  ;  or  the 
average  distance  between  the  turnips  may  be  20  inches  instead  of  9« 
When  actual  results  fall  so  very  far  short  of  anticipation,  the  important  and 
interesting  inquiry  arises.  Whether  the  great  deficiency  is  occasioned  by 
the  death  of  plants  after  the  singling  process  has  been  completed  1  or  the 
average  size  and  weight  of  each  tumio  are  much  less  than  we  imagine  ? 
or  the  distance  left  by  the  singling  is  greater  than  we  desire  ? — or  from  all 
these  causes  combined  1  From  whichever  of  these  causes,  singly  or  com- 
bined, the  result  arises,  it  is  worthy  of  serious  investigation  by  the  farmer ; 
for  the  bulk  of  the  ci'op  may  really  depend  more  on  these  less  obvious 
circumstances  than  on  the  mode  of  culture.     Let  us  see. 

(1024.)  Weights  and  sizes  of  turnips  have  already  been  ascertained 
with  sufficient  accuracy.     The  white  globes  exhibited  at  the  Show  of  che 
Highland  and  Agricultural  Society  at  Inverness  in  October,  1839,  gave  a 
girth  varying  28^  to  34  inches,  and  a  weight  varying  still  more — from  8 
lbs.  to  15^  lbs.  each  root ;  so  that  3  roots  of  the  same  girth  of  301  inches, 
varied  in  weight  respectively  8  lbs.,  9f  lbs.,  and  141  lbs.*     After  the  state- 
ment of  these  facts,  our  surprise  at  realization  falling  so  far  short  of  ex- 
pectation may  be  moderated ;  for  we  see  crops,  of  apparently  the  same 
Dulkf  weigh  differently  *  and  turnips  growing  on  the  same  field  exhibit 
different  fattening  propeities ;  and  different  localities  produce  turnips  of 
different  bulk.     Whence  arise  these  various  results  ]     These  weights  are 
by  no  means  the  utmost  to  which  this  turnip  attains,  examples  occurring 
in  some  seasons  of  weights  from  18  lbs.  to  23  lbs.  ;t  and  I  have  pulled  one 
from  among  Swedes,  weighing  29  lbs.,  including  the  top.|   From  30  to  40 
tons  per  inaperial  acre  is  a  good  crop  of  this  kind  of  turnip. 

(1025.)  Of  the  yellow  turnip,  Mr.  Lawsou  has  describea  17  varieties,  of 
which  perhaps  the  greatest  favorite  is  the  green-top  Aberdeen  Yellow 
Bullock  (Brasaica  rapa,  deprcssa,  Jiavescens,  of  De  CfandoUe).  This  is  a 
good  turnip,  of  the  form  of  an  oblate  spheroid,  as  seen  at  c,  fig.  214 ;  color 
of  the  skin  below  the  ground,  as  well  as  of  the  flesh,  a  deep  yellow  or- 
ange, and  that  of  the  top  bright  green.  The  leaves  are  about  1  foot  long, 
dark  green ,  rather  soft,  spreading  over  the  bulb,  and  collected  into  a  small 
girth  at  the  top  of  the  turnip  ;  the  tap-root  small.  Its  specific  gravity,  as 
determined  by  Dr.  Keith,  is  0*940 ;  and  its  nutritive  property,  according 
to  Sinclair,  is  44  in  1,000  parts,  of  which  4f  are  of  mucilage,  37|-  of  sugar, 
and  1^  of  bitter  extract  or  saline  matters.     This  root  feels  firm  and  heavy 

*  Qmyti^iiy  Jonmal  of  Agiiealtnze,  toL  z.  t  Lftwson's  Agricultnrist's  MuraaL 

1  The  Norwich  Bf  ercaty,  of  July.  1841,  makes  mention  of  a  tiu'ni{>--a  white  one,  wo  preanme—exhiMled 

M  Pkkeoham  nuurfcet,  and  aent  from  Van  Diemen'a  Land  in  strong  brine,  which  weighed  84  lbs.,  having  a 

^1,,^  ^5  Ug^  2  inches.    It  it  said  to  hame  weighed  9i  Iba.  when  pulled. 
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in  the  hand^  with  a  skin  smooth  and  fine,  fleah  firm,  but  not  eo  jwcj,  wh 
•ike  nnd  so  thin  as  the  globe. 

(1026.)  Selected  specimens  exhibit  a  circumference  of  the  larger  diame- 
ler  of  firom  27  to  30  inches,  which  var^  in  weight  from  6  lbs.  to  8^  lbs. 
each,  but  specimens  may  be  found  weighing  as  much  as  fiiom  9  to  11  lbs., 
and  those  of  the  same  diameter  sometimes  show  a  difference  of  1  lb.  in 
weight :  yellow  turnips  seldom  yield  so  heavy  a  crop  as  either  the  globe 
or  Swedes,  30  tons  the  imperial  acre  being  a  good  crop ;  but  their  power 
of  fattening  is  greater  than  that  of  white  turnips.  In  some  parts  of  the 
kingdom,  they  are  gix)wn  in  preference  to  Swedes,  especially  where  light 
eoils  predominate ;  but  from  my  own  experience  in  raising  Swedes  on  the 
driest  gravelly  soil,  of  a  superior  description  to  the  yellow,  I  believe  that 
if  Swedes  always  received  the  sort  of  culture  they  require,  they  would  in 
every  soil  exceed  the  yellows  in  weight  and  nutrition ;  and  a  strong  proof 
of  the  soundness  of  this  opinion  may  be  found  in  the  rapid  inroads  which 
they  have  of  late  years  made,  and  are  making,  upon  the  confines  of  the 
yellows. 

(1027.)  Of  the  18  varieties  of  the  Swedish  turnip  described  by  Mr. 
Lawson,  the  Purple-Top  (Brasnca  campestris^  napo-brassica,  rutabaga,  of 
De  CandoUe,)  has  long  obtained  the  pi'eference,  and  certainly  if  weight 
of  crop,  nutritious  property,  and  durability  of  texture  are  valuable  proper- 
ties in  a  turnip,  none  can  exceed  the  Swedes.  They  are  of  an  oblong 
form,  as  seen  at  b,  in  fig.  214,  having  the  color  under  ground  and  of  the 
flesh  a  deep  yellow  orange,  and  the  upper  part  above  the  ground  a  dusky 
purple.  Ihe  leaves  are  about  1  foot  long,  standing  nearly  upright,  of  a 
nluish  green  color,  and  growing  out  of  a  firm  conical  base,  which  forms 
the  neck  of  the  bulb.  The  skin  is  somewhat  rough,  the  rind  thicker  than 
either  of  the  two  former  sorts  of  turnip,  and  the  fiesh  fiim.  This  turnip 
feels  heavy  and  veiy  hard  in  the  hand.  According  to  Dr.  Keith,  the  spe- 
cific gravity  of  the  yellow  Swede  is  1,035,  and  of  the  white  1,022,  and  Sir 
Humphry  Davy  estimates  its  nutritive  property  at  64  in  1,000  parts,  of 
which  9  are  starch,  51  sugar,  2  gluten,  ana  2  extract.  Dr.  Keith  states 
that  he  found  the  Swedish  turnip  heaviest  in  April,  at  the  shooting  out  of 
the  new  leaves,  and  that  afler  its  flower  stem  is  fairly  shot  in  June,  the 
specific  gravity  of  the  root  decreases  to  0*94,  that  exactly  of  the  yellow  tur- 
mp.  This  fact  shows  the  relative  values  of  those  turnips,  and  also  of  the 
time  in  spring,  namely,  before  April,  for  storing  the  Swedes,  after  which 
they  should  not  remain  in  the  ground  in  a  growing  state.  As  Sir  Hum- 
phry experimented  on  Swedish  turnips  grown  in  the  neighborhood  of 
London,  where  they  aie  confessedly  inferior  to  those  in  the  northern  coun 
ties,  his  results  as  to  their  nutritive  properties  may  be  considered  below 
ihe  true  mark. 

(1028.)  Picked  specimens  have  exhibited  a  girth  of  fi*om  25  to  28 
inches,  varying  in  weight  from  7  lbs.  to  91  lbs.,  but  the  weight  of  this,  like 
all  other  turnips,  is  not  in  proportion  to  the  bulk,  as  a  25-inch  one  g^ve  a 
weight  of  9^  lbs.,  while  one  that  measured  26  inches  only  weighed  7  lbs. 
b  is  not  an  uncommon  thing,  however,  to  see  them  from  8  lbs.  to  10-^  lbs. 
A  crop  of  from  16  to  20  tons  may  be  obtained  by  very  ordinary  culture, 
but  in  the  neighborhood  of  large  towns,  such  as  Edinburgh,  from  28  to 
34  tons  are  obtained  on  the  imperial  acre  I  have  heard  of  50  or  60  tons 
boasted  of,  but  suspect  that  such  weights  had  been  calculated  for  the 
whole  field  from  very  limited  and  selected  spots ;  nevertheless,  a  large 
and  equal  crop  will  sometimes  be  obtained,  under  favorable  circunxtances^ 
'  for  I  remember  seeing  a  crop  of  50  acres  within  the  policy  of  Wedder- 
burr  Berwickshire,  in  1815,  then  fanned  by  Mr.  Joseph  Tod,  Wfaitelaw. 
^*  ) 
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on  traversing  which  I  could  not  detect  a  single  turnip  of  less  apparent  size 
tlian  a  man's  head.  The  crop  was  in  no  part  weighed,  but  it  was  let  to 
be  consumed  by  cattle  and  sheep,  the  half  being  eaten  off  by  wether  sheep 
at  6d.  a  head  per  week,  and  realized  «f£21  per  imperial  acre  !  Takiiifir  a 
man's  head  at  7  inches  in  diameter,  and  the  specinc  gravity  of  a  Swedish 
turnip  at  1-035,  the  weight  of  each  tui-nip  should  have  been  11^  lbs.,  and 
taking  19,360  turnips  per  acre,  at  12  inches  apart,  the  distance  at  which 
Swedish  turnips  are  singled,  and  27  inches  wide  in  the  drill,  the  weight  of 
the  crop  should  have  been  99  tons  7  cwt.  Taking  the  calculation  in 
another  form,  let  us  see  the  result  of  «£21  at  6d.  a  head  per  week.  That 
gives  32  sheep  to  the  acre,  and  taking  Mr.  Curwen's  estimate  of  a  sheep 
eating  24  lbs.  a  day,  exclusive  of  4  lbs.  a  day  of  waste,  for  180  days,  or 
half  a  year,  the  weight  of  cix)p  by  this  method  should  have  been  61  tona 
14  cwt.  Statements,  however,  regarding  the  quantity  of  turnips  eaten  by 
sheep  are  various.  One  given  by  Sir  John  Sinclair  is  a  consumption  of 
21  acres  of  44  tons  each,  by  300  sheep  in  180  days,  or  half  a  year,  which 
gives  38  lbs.  a  day  for  each  sheep.*  If  we  take  this  allowance  of  38  lbs. 
the  crop  mentioned  above  should  have  weighed  85  tons  1  cwt.  to  have 

Said  c£21  per  acre  !  The  usual  allowance  is  16  young  sheep  to  the  or- 
inary  acre  of  30  tons,  which  is  23 j-  lbs.  a  day  to  each,  and  10  old  sheep» 
which  is  37^  lbs.  to  each,  and  both  are  probably  near  the  truth ;  but  the 
exact  consumption  of  food  by  live-stock  is  a  subject  worthy  of  experi- 
mental investigation. 

(1029.)  The  proportion  of  the  ton  to  the  root  is  less  in  the  Swedish  than 
in  other  sorts  of  tuniipSy  as  evincea  in  the  experiments  of  Mr.  Isaac  Ev- 
erett, South  Creakoy  Norfolk,  which,  on  a  crop  of  Swedes  grown  at  119 
inches,  and  27  inches  apart  in  the  rows,  of  an  average  of  17  tons  9  cwt.« 
gave  3  tons  3  cwt.  of  tops,  on  the  15th  December,  after  which  they  were 
not  worth  weighing ;  and  while  mentioning  this  experiment,  I  may  advert 
to  a  fact  derivable  from  it,  that  tops  are  lighter  in  a  crop  raised  on  drills 
than  one  in  rows  on  the  flat  surface ;  that  is,  while,  in  the  above  case,  28 
tons  8  cwt.  of  topped  and  tailed  turnips  afforded  only  5  tons  10  cwt.  of  tops 
from  the  drilled  land,  those  from  the  rows  on  the  flat  surface  yielded  6 
tons  16  cwt.  from  a  crop  very  little  heavier,  namely,  28  tons  16  cwt. 

(1030.)  The  yellow  turnip  will  continue  fresh  in  the  store  until  late  in 
spring,  but  the  Swedes  have  a  superiority  in  this  respect  to  all  other  tur- 
nips. The  most  remarkable  instance  I  i-emember  of  Swedes  keeping  in 
the  store,  in  a  fresh  state,  was  in  Berwickshire,  on  the  form  of  Whitsome 
Hill,  when  in  the  possession  of  Mr.  George  Brown,  where  a  field  of  25 
acres  of  excellent  Swedes  was  pulled,  rooted,  and  topped,  and  stored  in 
the  manner  already  described,  in  fine  dry  weather  in  November.  This  ex- 
tensive storing  was  undeitaken  to  have  the  field  sown  with  wheat.  The 
ttare  was  opened  in  Februaiy,  and  the  cattle  partook  of  the  turnips  and 
continued  to  like  them  until  tlie  middle  of  June,  when  they  were  sold  fat, 
the  turnips  being  then  only  a  little  sprouted,  and  somewhat  shriveled,  but 
exceedingly  sweet  to  the  taste.  There  is  a  property  possessed  by  the 
Swedish  turnip  which  stamps  a  gi*eat  value  upon  it  as  a  root  for  feeding^ 
stock,  which  is,  the  larger  it  grows  the  greater  quantity  of  nutritive  matter 
it  contains.  Accoi-ding  to  Sinclair,  1,728  grains  of  large-sized  Swedes  con- 
tained 110  gi'ains  of  nutritive  matter,  whereas  small-sized  ones  only  yield- 
ed 99  grainSyt  affording  a  sufficient  stimulus  to  the  farmer  to  raise  thi» 
valuable  root  to  the  largest  size  attainable. 

(1031.)  A  comparative  view  of  the  specific  gravity  and  nutritive  proper* 


*  SlaeMf's  Aeeoont  oTtbe  Hvahamlry  of  8e«tf nd,  v«L  il.,  AoiMndtab 
!  Bincteir**  Uotvam  Gramiamu  Wobunieiisit. 
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ties  of  the  tui-nips  just  described  may  prove  to  you  both  an  interestii^ 
Statement  and  a  memorandum  of  facts,  as  far  as  at  present  known. 

flpaeific  QTHTity  of  jreUow  Bwe4lMh  tomlp  in  December VOK 

It  M  beaTicst  in  April,  aboot  the  soooting  of  the  new  leaves,  and  in  June,  after  the 

development  ofthe  flower  stalk,  it  is O'MO 

SfPMific  gravity  of  white  ditto , l-OSS 

yellow  bollock 0-940 

white  globe ..0-840 

carrot .*0-018 
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(1032.)  A  summary  of  the  foregoing  results  may  here  be  given,  thus  :  A 
7-inch  diameter  of  white  turnip  affords  72^  gi*ains,  whereas  a  4-incb  tamip 
yields  80  gi-ains  of  nutritive  matter  in  the  same  bulk.  On  the  contrary,  a 
large  Swedish  turnip  affords  110  gi*ains,  and  a  small  one  only  99  grains  of 
nutritive  matter  in  tne  same  bulk.  Swedish  tui*nip  is  superior  to  cabbage 
in  nutritive  matter  in  the  proportion  of  110  to  107^;  the  white  turnip  in- 
ferior in  the  proportion  0180  to  107^  ;  and  can'ots  superior  in  the  propor- 
tion of  187  to  107J.  A  good  crop  of  Swedes  weighs  from  30  to  35  tons, 
of  yellow  from  30  to  32  tons,  and  of  white  globe  from  30  to  40  tons  the 
impenal  acre.  A  bushel  of  turnips  weighs  from  3  stones  to  3  stones  3 
lbs.  of  14  lbs.  to  the  stone,  that  is,  trom  42  to  45  lbs.  the  bushel.  A  young 
sheep  eats  about  18  lbs.,  and  an  old  one  about  24  lbs.  of  turnips  every  day  •! 
or,  by  another  authority,  a  young  sheep  eats  23  lbs.,  and  an  old  one  37  lbs. 
a  day.  The  usual  allowance  to  an  ordinary  crop  of  turnips  is  20  young 
Black-faced,  or  16  Leicester,  and  16  old  Black-faced  and  10  Leicester,  or 
1  three-year-old  ox  to  the  imperial  acre ;  that  is,  a  young  Black-faced  wiU 
consume  about  126  lbs.,  an  old  one  168  lbs. ;  a  young  Leicester  161  lbs., 
an  old  one  259  lbs.,  and  an  ox  about  1  ton  of  turnips  every  week.  For 
sheep  a  crop  of  tuniins  of  30  tons  will  be  requireu,  and  one  of  26  tons 
will  suffice  for  an  ox  during  ISO  days.  In  making  this  last  estimate,  the 
state  of  the  crop  should  be  taken  into  consideration,  a  crop  of  small  yel 
low  or  white  turnips,  if  regular,  takes  lon^irer  time  to  consume  in  propoi 
tion  to  the  bulk  than  a  crop  of  larger  tuniips,  but  a  crop  of  large  Swedish 
tuiTiips,  though  apparently  thin  on  the  gi-ound,  takes  a  much  longer  time 
tb  be  consumed  than  a  thicker  crop  of  small  roots.  There  is  no  certainty 
in  these  calculations  ;  at  the  same  time,  they  ai-e  pei-haps  near  enough  the 
ti-uth  to  enable  you  to  lay  on  to  turnips  such  a  lot  of  sheep  or  cattle  as 
will  about  consume  a  crop  in  a  given  time. 

(1033.)  The  prices  of  tuniips  depend  almost  entirely  on  the  demand  of 
the  locality.  In  the  neighborhood  of  towns  they  are  always  high  priced, 
where  an  ordinary  crop  of  white  will  fetch  oElO,  of  yellow  c£12,  and  of 
Swedes  c£16  an  imperial  acie.  They  are  chiefly  purchased  by  milkmen, 
or  cow-feeders,  as  they  are  usually  called  in  Scotland.     In  the  country, 

*  Keith**  AffrieuUural  Report  of  Aberdcenihire. 

t  Jonrnal  oTtbe  Royal  Asricultural  Society  of  England,  toT.  !I.  ;  8!ncTii1r't  Hortai  GruBliaeiit 
ik;  Davy's  Agrleuitural  Chemistry.  X  Curwen*!  Agtievltanil  HfaM. 
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nbout  «£5  10b.  for  white,  and  <£8  for  Swedish  turnips,  to  be  carried  off  the 
hmd,  are  giTen ;  and,  when  consumed  on  the  ground  by  sheep,  o£3  to  Jt5 
an  acre  are  considered  a  fair  price ;  and,  when  on  the  premises  by  cattle, 
d6  for  white,  and  from  <£5  to  «€7  per  acre  for  Swedes,  with  straw.  A 
fidrer  plan  for  both  the  raiser  and  consumer  of  turnips  is  to  let  them  by 
the  week  at  so  much  a  head  of  stock  put  on  to  consume  them.  At  the 
nMial  price  of  3d.  per  head  per  week  for  young  sheep,  f  jr  the  ordinary 
period  of  26  weeks,  makes  a  cost  for  keep  of  6s.  6d.  for  the  season ;  and, 
if  it  take  16  sheep  to  consume  an  acre,  the  turnips  will  realize  about  <£5 
S%.  per  acre.  For  old  sheep,  6d.  per  head  per  week  is  given,  which  is  just 
double  the  cost  for  the  season  of  the  other — ^namely,  138. — which,  for  10 
sheep,  will  realize  <£6  10s.  per  acre.  For  cattle,  5s.  per  head  per  we^k 
are  g^Ten,  with  straw ;  and,  n  an  ox  take  26  weeks  to  eat  an  acre,  the  tur- 
nips will  realize  e£6  lOs.  Thus,  an  acre  of  turnips  that  will  support  10 
old  sheep  for  the  season  is  worth  more  than  one  that  will  support  16  young 
sheep ;  out  why  old  sheep  should  cost  more  to  keep  them  than  young  does 
not  appear ;  it  would  be  fairer  for  the  owner  of  the  sheep  to  msJce  the  rate 
of  keep  exactly  proportionate  between  the  young  and  old.  In  plentiful 
years  2d.,  and  in  scarce  years  4d.  per  head  are  given  for  young  sheep,  and 
other  stock  in  proportion. 

(1034.)  These  three  kinds  of  turnip  seem  to  possess  all  the  properties 
desiderated  by  the  farmer,  and  more  than  these,  in  my  opinion,  need  not 
be  cultivated ;  for  although,  in  peculiar  seasons,  it  is  possible  that,  in  a 
particular  locality,  some  other  variety  may  attain  greater  perfection  and 
prolificacy,  yet  I  believe  that,  in  the  long  run,  these  will  bear  comparison 
with  any  variety  that  has  yet  been  introduced  into  cultivation,  provided 
they  are  of  pure  kinds. 

(1035.)  Tnere  are  one  or  two  hybrids  of  turnips  worth  Mentioning,  and 

which  are  so  named,  although  it  rs  probable  that  most  of  the  varieties  of 

turnips  in  use  are  natural  hybrids.    One  is  called  Dale's  Hybrid,  being  a 

cross  betrwixt  the  green-topped  Swede  and  the  globe,  but  whether  the 

white  or  green-topped  globe  I  do  not  know.     It  possesses  more  of  the 

properties  of  the  yellow  turnip  than  of  either  of  its  progenitors ;  and  it  has 

the  advantage  of  arriving  sooner  at  maturity,  and  may  therefore  be  sown 

later  than  the  ordinary  yellow  turnip.     The  other  hybrid  is  called  the 

Lawtown  Hybrid,  being  a  cross  between  the  green-topped  Swede  and  the 

green-topped  globe,  the  result  of  which  is  a  heart-shaped,  white-fleshed, 

green-topped  turnip,  considerably  harder  than  the  globes,  with  its  leaves 

set  on  like  those  of  the  Swedes.     The  results  of  these  two  crosses  are — a 

yellow  turnip.  Dale's,  which  arrives  sooner  at  maturity  than  the  older  va- 

riedes,  and  a  white  globe,  the  Lawtown,  which  is  more  hardy  than  any 

other  variety  of  white. 

(1036.)  With  regard  to  the  crop  afforded  by  these  hybrids,  in  an  exper- 
iment made,  in  1835,  bv  Mr.  John  Gow,  Fettercaim,  Kincardineshire,  the 
Dale  attained  to  28  inches  in  girth,  and  yielded  23  tons,  and  the  Lawtovm 
to  32  inches  in  girth,  and  yielded  27  tons  the  imperial  acre.* 

(1037.)  Although  storing  is  the  proper  method  of  securing  turnips  for 
use  during  a  storm  of  rain  or  snow,  wnen  the  turnip-field  should  not  be 
enteied  by  a  cart,  yet  it  is  necessary  that  you  should  be  provided  with  ex- 
pedients for  obtaining  food  for  your  cattle  should  you  be  overtaken  by  a 
storm,  with  a  scantiness  of  provision  in  hand.  As  both  rain  and  snow  ex- 
hibit prognostics  of  their  approach,  and  should  these  indicate  a  serious  jRall 
or  storm,  send  all  the  field-workers  and  plowmen  to  the  tumip-fieldy  and 
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Stripped ;  and,  removing  only  the  tails,  throw  the  turnips  into  heap*  < 
from  3  to  6  cart-loads  each,  according  to  the  thickness  of*  the  crop,  taking 
care  to  place  the  tops  of  the  uppermost  turnips  on  the  heap  upon  the  oat- 
side,  in  order  to  protect  the  bulbs  from  frost,  should  it  come  suddenly  and 
unaccompanied  with  snow.  To  these  heaps  rain  will  do  no  fa&nn,  and 
they  will  Ber\e  to  point  out  where  tliey  are,  should  snow  cover  them  and 
the  ground.  As  the  tumips  gathered  m  frost  or  snow  should  be  immedi- 
ately consumed  and  not  stored,  they  may  be  thrown  into  the  cart  with  a 
fork  or  gnup>  ^nd  their  tops  taken  oiF  at  the  steading,  where  this  process 
can  he  done  in  the  severest  weather,  when  women  could  not  stand  out  in 
the  field  to  do  it. 

(1038.)  I  have  ffiven  fig.  215  to  show  you  what  I  conceive  to  he  an  ill- 
fnnned  turnip,  and  also  one  which  stands  so  much  out  of  the  ground  as  to 

FI|.SU. 


be  liable  to  injury  from  frost — where  a  is  an  ill-formed  turnip,  inasmudi 
as  the  upper  part  of  it  around  the  top  being  hollow,  rain,  snow  or  rime 
may  lodge  there,  and  find  their  way  into  the  heart,  and  corrupt  it,  as  is 
actually  found  tn  take  place,  All  white  turnips,  when  allowed  to  remain 
on  the  ground  after  ihcy  have  attained  maturity,  become  soil  and  spongy, 
of  inferior  quality  in  the  heart,  and  susceptible  of  putrefaction,  which  fre- 

auently  overtakes  them  in  sudden  changes  from  froat  to  thaw,  and  reduces 
lem  into  a  saponaceous  pulp.  Thia  fact  aupplies  a  strong  reason  for  stor- 
ing white  turnips  after  they  come  to  maturity,  which  state  is  indicated  by 
the  leaves  losing  their  green  color  and  bcroming  flaccid.  There  are  some 
sorts  of  white  turnips  that  become  spongy  in  the  heart  early  in  the  aeason, 
and  among  those  I  would  pronounce  the  Tankard -eh  aped,  auch  as  is  rep- 
resented by  b  in  fig.  S15 ;  as  are  also  a  flat-shaped  red-topped,  and  a  small 
flattish  white  turnip,  both  much  cultivated  among  small  farmers,  because, 
being  small,  they  are  suppoaed  to  require  little  manure  to  bring  them  to 
maturity,  and  this  class  of  people  are  apt  to  spread  manure  as  thin  as  poe- 
sibte  upon  the  land,  to  make  it  go  the  farther.  I  need  scarcely  tell  yon 
that  thrift  attends  the  cultivation  of  only  the  best  varieties  of  turnip.  The 
dotted  line  in  tigs.  S14  and  Sid  represents  the  sur&ce  of  the  ground,  by 
wluch  will  be  aeen  the  relative  depths  to  which  these  kinds  of  turnips  de- 
scend into  the  soil  when  growing. 

(1039.)  IthlDkilBMfultnRiveycnatibDlwTlewarilMDaidlerurtanilrxllieTeriBaldban 
■B  Imperial  acre,  il  i^tcd  diBUuce*  belween  the  ilrilli,  and  belwecu  lt»  planti  tn  (be  dKD^  aai 
ofthsweigtii  of  ifaeompal  ■peciSedwelghn  of  ncli  turnip.  Uut  j'oa  but  cmnpare  acinal  ivcelpia 
whh  i1pflne4  dita.  anit  endraTor  Id  aac«ruia  whether  diflbreDoea  la  the  cnp  la  Ihaae  rrapiwls 
ifbe  fnna  deBcienc;  oT  wpight  in  the  tom<p  iMelf,  or  loo  moch  ihinninB  oal  of  die  pluu.  Tlw 
liMurs  between  the  drilla  ia  taken  at  the  naail  vHdib  of  97  lucbea;  the  dlMuee  benreeB  th* 
fbuala  wtkMiaalkmdia  tbediSbreB(aDitaortDmip«i  ud  the iinpeiU Mn cniMiw s^SIl^Ms 
(TM) 
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9qiuure  inchet^  On  altering  the  width  between  the  drills,  a  calcalation  from  theae  data  can  eaaOj 
be  made  of  what  ought  to  be  the  weight  of  crop  at  theae  given  weighta  of  taraipa.  On  comparing 
«  Qsual  crop  of  20  looa  of  Swedes  with  these  data,  and  keeping  in  view  the  distance  of  19  uchee 
aimed  at  between  the  plants,  the  inevitable  oonclnaion  is  that  toe  average  weight  of  each  tondp 
In  that  crop  most  be  less  than  3  lbs.,  or  the  distance  between  the  tarnips  greater  than  19  indieai— 
In  the  one  case  yoar  sliiU  in  raising  a  crop  is  almost  rendered  abortive,  and  in  the  other  jroar  nec^ 
ligenee  in  wasting  space  by  too  mach  thinning  oot  appears  conspicoooa.  An  amendment  in  boUi 
particatars  is  therefore  requisite,  and  fortnratelv  is  attainable  in  both ;  for,  as  yon  perceive  ikmt 
Dot  a  slight  difference  in  either  of  these  particauurs  makes  a  great  difference  in  the  weight  of  the 
erop,  yoar  endeavor  shoold  be  both  to  make  the  tnmip  heavy,  and  to  maintain  the  desired  dia> 
tance  between  the  plants  inviolate.  For  example,  5lb.  tarnips,  at  9  inches  asander,  give  a  crop 
of  57  tone,  12  cwL;  whereas  the  same  weight  or  tarnip  at  11  inches  apart  gives  a  crop  of  10  loos 
lesB.  Now,  how  easy  is  it  for  careless  people  to  thin  oot  the  plants  to  11  instead  of  9  inchea;  and 
yet,  by  so  doing,  a  difibrence  of  no  less  tlian  10  tons,  or  18  per  cent  on  a  crop,  is  sacrificed.  And 
again,  a  difference  of  only  1  lb.  on  the  tarnip— from  4  lbs.  to  5  lbs. — at  9  inches  asander.  makea  a 
difterence  of  11  tons,  or  25  per  cent  per  acre  on  the  crop !  6o  that  a  difference  of  only  1  lb.  in 
each  tarnip,  and  2  inches  in  the  distance  bet\^-een  them,  makes  the  enormoos  difference  of  91  ton* 
on  the  whole  crop  I  Wlio  will  say,  after  this,  that  these  particulara  do  not  require  the  most  aeri- 
oua  consideration  in  the  treatment  of  the  turnip  crop  f 
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(1040.)  On  comparing  the  amount  of  what  the  crop  shoold  be  with  instances  given  in  the  new»> 
papers  of  vrhat  are  considered  great  crops,  it  will  be  seen  that  these,  afler  all,  are  no  more  than 
what  thav  riiould  be ;  and  they  are  only  the  result  of  what  mijjrht  be  expected  to  be  attained  by 
eomblned  skill  and  care  in  culture.  In  the  instances  adduced  in  the  Mark-Lane  Express  in  1840, 
erope  were  cons{dere<1  heavy  which  ranged  from  40  to  60  tons  per  acre ;  and  die  Leinster  Bz- 
preea  of  the  same  year  mentions  turnips  havinij^  been  raised  on  Lord  Charieville's  property  in  Ire* 
Mnd  to  a  etill  greater  amount — namely,  of  yellow  Aberdeen,  49  tons.  13  cwt ;  of  yellow  Tancred» 
60  tone,  10  cv^t ;  of  Swedish,  60  tons.  10  cwt ;  and  of  white  Tancred,  79  tons.  16  cwt  Such 
Btatemetita  prove  one  of  two  things— either  that  large  crops  of  turnips  are  more  easily  raised  than 
fumen  de<«m  practKable,  or  great  errors  have  been  committed  in  making  out  these  resulta  It  ia 
quite  p<i0sible  for  great  erron  to  be  committed  in  making  returns  from  any  other  mode  of  asoer^ 
taining  the  amount  of  a  crop  of  turnips,  than  by  topping  and  tailing  a  whole  field,  and  weighing 
every  cart-load  separately.  For  example :  Suppose  that  1  aquare  yard  is  measured  in  a  field  of 
tomipa  In  than  way — that  is,  if  the  distance  of  1  yard  is  measured  from  a  turnip  (see  fig.  906)  along 
a  drill,  then  the  yard  will  embrace  5  tarnips  of  white  and  4  of  Swedes ;  whereas^  if  the  meaaare- 
neot  is  began  b^ween  two  tumip§^  the  aame  measure  will  only  embrace  4  turoipa  of  White  and  3 
ef  Swedes — making,  in  the  former  oaae,  a  difference  in  amooat  of  1  tarnip  oat  of  every  5,  and«  ia 
(871) 
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the  latter,  1  oat  of  e^ery  4 ;  aad,  if  the  weight  of  a  lUtate  acre  has  been  calculated  on  sadi-]i^tt 
dutap  the  crop  will,  in  the  case  of  the  white  tanupp,  be  retaroed  1-5.  and  in  that  pf  the  Swedes  i 
bcvond  the  trath.  Again,  if  the  yard  ia  placed  across  two  drills,  their  produce  will  be  inclad^ 
within  the  yard,  the  distance  between  them  being  only  27  inches ;  but,  if  the  yard  be  placed 
aoroas  one  driU  only,  then  it*  produce  alone  will  be  included,  as  the  yard  will  not  reach  to  the . 
drSI  on  either  nde ;  and,  if  the  produce  of  the  whole  field  is  culcnlated  on  such  data,  the  result 
in  the  latter  mode  of  measurement,  will  just  give  half  the  amount  of  the  other.  Such  ways  of  as- 
CQfftaining  the  weight  of  a  crop,  when  thus  plainly  stated,  appear  ridicalous  enough ;  hut  it  is  an 
enor  which  country  people,  who  are  not  aware  of  tlie  eliects  of  the  powers  of  numbers  when 
aqaared,  are  very  liable  to  fall  icta  The  part  of  the  field,  too,  fixMn  which  the  data  are  taken,  may 
make  a  very  great  difference  in  the  result  over  the  whole ;  as.  even  on  true  turnip-soil,  how  di^ 
teent  wiU  the  siae  and  number  of  turnips  be  on  a  rising  knoll  and  a  hollow  !  The  difference  is 
naC  very  obvioos  on  looking  apoo  the  tops  alone,  but  it  is  made  very  apparent  after  sheep  have 
eatea  off  the  leaves,  and  just  began  to  break  upon  the  bulba  The  plan,  too,  of  filling  one  cart-load 
or  so  and  weighing  it,  and  filling  the  rest  of  tne  cart-loaJs  to  a  similar  extent,  without  weighmg 
them,  is  a  fallacious  one.  when  the  fact  is,  as  shown  above,  that  turnips  ^wn  on  the  same  field 
diftir  in  weight,  and  therefore  a  few  more  or  less  in  a  small  cart-loao  will  make  a  considenible 
diffinence  in  dbe  amount  over  the  whole  field.  I  question  much  whether  any  person  ever  weighed 
every  cart-load  of  turnips  as  they  were  brought  out  of  a  field,  or  ever  measured  many  places  of 
the  same  field,  to  ascertain  the  number  and  weight  of  tamips  in  them  ;  and,  unless  some  plan  ap- 
nroaching  to  either  or  both  of  these  is  adopted,  the  results  obtained  will  never  prove  satisfactory. 
When  the  trouble  of  weighing  every  cart-load  is  wished  to  be  avoided,  the  smallest  and  the  larg- 
est and  the  middle-sized  turnips  should  be  pullf^d,  topped  and  tailed,  and  chcwen  from  every  part 
of  the  field  where  a  difference  of  size  and  number  is  found  to  occur,  such  as  in  hollows,  on  knoUik 
OD  sloping  and  level  ground,  at  the  top  and  bottom  of  the  field ;  and  each  turnip  weighed,  and  the 
taps  weigned  too,  separately  if  desired,  and  then  the  average  weight  of  the  turnip  may  be  relied 
on.  A  convenient  machine  for  such  a  purpose  is  one  of  Salter's  spring  steel-vards,  with  a  basin 
anspeaded  from  it  by  chains,  in  which  a  turnip  may  be  placed  witn  ease  ana  celerity.  Besides 
doing  this,  the  distance  from  center  to  center  of  the  tops  of  the  turuips,  before  they  are  pulled, 
iliould  be  measured  and  noted  down,  and  the  average  distance  from  turnip  to  turnip  would  then 
be  asoertamed.  Having  thus  obtained  correct  data  of  the  weight  and  number  of  tamips  within 
the  given  limits  of  a  field,  the  amount  of  the  crop  would  then  be  so  ascertained  as  to  insure  confi- 
dence in  the  result.  The  averaee  girth  of  the  turnips  could  be  apcertainod  at  the  saxpe  time  if  da- 
sired  ;  but  this  is  not  an  essentifJ  element  in  determining  ihc  weight  of  the  crop. 

(1041.)  It  may  prove  interesting  to  you  to  know  tlie  periods  at  which  the  various  Idnds  of  tar- 
itips  in  culture  were  introduced.    According  to  the  name  given  to  the  plant  in  this  country,  the 
9wedes  am  natives  of  Sweden ;  the  Italian  name  Nttvoni  de  Lafxmia  intimates  an  qrigin  in  La^ 
land ;  and  the  French  names,  QKou  de  Lapone,  Chou  de  Stcede,  would  indicate  an  uncertain  on- 
gin.    Sir  John  Sinclair  says :  "  I  am  informed  that  the  Swedes  were  first  introduced  into  Scotland 
b  anno  1781-2,  on  the  recommendation  of  Mr.  Kdox,  a  native  of  EaHt  Lothian,  who  had  settled 
at  Gottenborg,  whence  he  sent  some  of  the  seeds  to  Dr.  Hamilton."*    There  is  no  doubt  they 
were  first  introdaced  into  Scotland  from  Sweden,  but  I  believe  their  intnxluction  was  prior  to  tM. 
date  mentkmed.    The  late  Mr.  Airth,  Mains  of  Dunn,  Forfarshire,  informed  me  that  bis  father  was- 
llie  first  farmer  who  cultivated  Swedes  in  Scotland,  from  seeds  sent  htm  by  bis  eldest  son  thai 
settled  in  Oottenhurg,  when  my  informant,  the  youngest  son  of  a  large  family,  was  a  boy  of  about 
10  years  of  a^.    This  would  make  the  date  of  their  introduction  1777  ;  and  tliis  date  is  c<MTobo- 
rated  by  the  silence  preserved  by  Mr.  Wight  regarding  die  culture  of  such  a  crop  by  Mr.  Airth's 
father,  when  he  undertook  the  survey  of  the  state  of  husbandry  in  Scotland,  in  1773,  at  the  request 
of  the  Commissioners  of  the  Annexed  Estates,  and  when  he  would  not  have  failed  to  report  so  re- 
markable a  circumstance  as  the  culture  of  the  Swede.    Mr.  Airth  sowed  tl>e  first  portion  of  seed, 
he  received  in  beds  in  the  garden,  and  transplanted  the  plants  in  rows  in  the  iiela,  and  thus  suc- 
ceeded in  raising  good  crops  for  some  vears,  before  sowing  the  seed  directly  in  the  fields.    I  have 
pot  been  able  to  trace  the  liistory  of  tfie  yellow  turnip  ;  but  it  is  probable  tliat  it  ori^nated,  as  ia 
supposed  by  Professor  Low,  in  a  cross  l>etween  a  white  and  the  Swede  ;t  and,  as  its  name  im- 
plies, this  may  have  been  in  Aberdeenshire.    All  the  white  varieties  of  field  turnips  obtained  at 
nrst  the  name  of  the  "  Norfolk  whites,"  from  the  circumstance  of  their  having  been  nrst  cultivated 
in  that  county,  to  any  extent,  by  Lord  Townsbend,  who,  on  coming  home  from  being  ambassador 
to  the  Slates- General,  in  1730,  paid  great  attention  to  their  culture,  and  for  which  good  service  be 
obtained  the  appellation  of  "  Turnip  Townsbend."    It  is  rather  remarkable  that  no  turnips  should 
faaye  been  raised  in  this  country  in  the  fields  until  the  end  of  the  17th  century,  when  it  was  lauded 
aan  fleld*root  as  long  ago  ss  Columells,  and  in  his  time  even  the  Gauls  fcd  their  cattle  on  them  in 
wiitfar.    The  Homans  were  so  well  acquainted  with  turnips  that  Pliny  mentions  bavins  raised 
tern  40  Iba  weight4    Turnips  were  cultivated  in  the  gardSsns  in  England  in  the  time  oi  Henry 
VIILH    Dale's  hybrid  originated  in  a  few  ounces  of  a  hybridal  seed  being  sent,  in  1822  or  1883» 
by  the  late  Mr.  Sherriff.  offiastleridge,  Berwickshire,  to  Mr.  Robert  Dale.  Libberton  West  Main^ 
near  Edinburgh,  who,  by  repeated  selection  and  impregnation,  brought  it  to  what  it  is,  a  good 
yellow  turnip,  and  now  pretty  extensively  cultivated.^    The  Lawiown  hybrid  originated  about  8 
or  10  years  ago,  by  Capt  Wright,  of  Lawtown.  in  Forfarshire,  crossing  the  green-topped  whit^ 
with  tt»B  green-topped  Swede,  to  harden  the  white ;  which  object  proved  successful,  bat  its  cal< 
tBra  has  not  been  pushed.    By  sowing  the  Swede  beside  die  white  Lawtown*  the  latter  has  been 
oonverted  into  a  yellow  turnip,  possessing  the  properties  of  the  Swede ;  and.  were  the  cross  stiU 
ftnher  pushed,  I  have  no  doubt  that  a  distinct  variety  of  the  Swede  would  be  obtained.    A  varit 
9ty.  of  Swedes  was  brooght  into  notioe,  about  4  or  9  yean  agOk  hy  Mr.  Laing,  Dnddo^  Northnm; 

^8lne1«ir*s  Aecoant  of  the  Hushimdry  of  Beotkad,  vol.  L,  iiscil 

t  Low's  Elemenii  of  Practical  Aarieulmra.  1  Dickaoo's  Husbandly  of  the  AmdsQl^  voL  % 

ft  PUUps's  JUstuj  of  Culiinaed  VscBCafalsSi  vol.  iL  \  Uwsoa'a  AgiiouUtti1st*i.JlsBuudL 
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berland,  who  feond  it  maaag  hu  ordinary  8w«defiy  and  observed  it  by  iu  remarkably  eleg«|i| 
fbna  of  leaf,  which  ia  much  notched  near  the  hue.  It  is  getting  into  oae»  and  poaaesaea  the  vmh»- 
ible  properQr  of  reaiatiDg  the  efiecta  of  spring  for  at  least  a  fortnight  longer  than  the  common  t«v 
ri^ea»  aa  1  had  a  iayorable  opportnnity  of  observing  in  Berwicksliire  late  in  spring  1841,  and  oi^ 
Aia  account  mav  be  stored  ana  kept  in  a  fresh  state  to  a  very^  late  period  of  the  season. 

(104S.)  Aa  caokigei  wre  considerod  ^[ood  food  for  cows  giving  milk,  it  may  be  desirable  to  say  % 
few  words  aa  to  their  nae.  The  varieuea  of  cabbage  most  suited  for  field  cnltore  are  the  Dram- 
farad  (Brauiea  oleraeea,  capUattx^  d^re»»a),  and  the  great  round  Scotch  or  while  Strasborg. 
from  which  the  Gennan  aoar-kroat  is  chiefly  made  (Bra49wa  olerac&i,  eapUata,  npkaica  alba  of' 
De  CandoUe).  Of  theae  two,  the  dmm-head  is  the  most  productive,  and  tlie  Scotch  stands  tba 
winter  best  It  ia  alleged  by  Sinclair  that,  ibr  the  purposes  of  the  dairy,  I  acre  of  cabbagea  i» 
worth  3  of  tamips ;  bat  wherein  this  advantage  consists  is  not  stated,  which  it  oaglit  to  have  been, 
aa  be  meaciona  tnat  the  oatritive  matter  contained  in  Swedish  toroips  is  superior  to  that  in  the  cab- 
bage, in  the  ratio  of  110  to  107|.  There  is  no  doubt,  however,  tliat  the  taste  of  milk  is  less  tainted, 
by  cabbagea  than  tamips,  and  I  believe  more  milk  may  be  derived  from  them  ;  but  there  is  coi^ 
siderable  diflerence  of  opinion  with  respect  to  the  effects  of  cabbage  on  batter  and  milk,  and  thera 
ia  no  doubt  that  a  decayed  leaf  or  two  m  a  bead  of  cabbage  will  impart  both  to  butter  and  milk  a 
strong,  disagreeable  taste.  "  This,"  says  Sinclair,  "  I  have  long  had  an  opportunity  of  proving/'*' 
If  planted  in  drilla  usaally  made  for  tamips.  these  two  kinds  of  cabbage  will  require  to  be  placed 
ia  good  aoil,  18  Inchca  asonder  at  least,  which  will  ewe  12,907  plants  to  the  acre,  and,  at  34  inchea 
apart,  the  nomber  of  plants  will  be  9,834 :  and  if  ttiey  at  all  attain  to  the  weight  that  cabbagea 
Bometimca  do— that  is,  from  18  lbs.  to  93  Ibe.  each — the  lowest  number,  18,  will  givo  a  crop  of  7ft 
tons;  bat  the  aaual  crop  ia  from  35  to  40  tone  per  acre.  Their  uses  are  to  feed  milch  cows,  to  fat- 
tan  oxen,  and  sheep  are  very  ftrnd  of  them.  It  is  questionable  how  far  their  cultare  should  be 
preferred  to  tamips,  excepting  on  soil  too  strong  for  turnips,  aa  they  require  a  fine.  deep,  atraof 
soil,  and  a  large  quantity  m  manure — ^meana  too  valuable  to  be  expended  on  cabbages,  as  an  eo»j 
nomical  crop,  in  Scotland.  I  have  no  experience  of  the  cabbage  as  a  food  for  milch  cows  or  iee4- 
iag  caule,  but  know  they  are  much  relished  by  ewes  at  the  season  of  lambing. 

(1043.)  The  turnip-rooted  caU>age  (BroMtnca  campe^trU^  napo4>ra*$ica,  commuim  of  De  Can- 
dolle)  ia  liule  known  m  English  culture,  though  it  is  cultivatea  in  the  fields  in  France.  Its  rooi 
ia  either  white  or  red,  and  its  neck  and  petioles  greenish  or  purplish.  It  has  a  woody,  short  ateaq. 
produced  by  the  formation  and  decay  or  the  leaves ;  and.  as  new  leaves  are  formed  by  the  centnl 
Dud  of  the  stem,  the  lower  leaves  drop  ofl^  and  thus  the  top  of  tlie  bulb  asaumos  the  appearanca 
of  a  atem ;  and  Dr.  Neill  obaerves  it  has  a  root  under  ground  as  sweet  as  a  Swedish  turnip.  Ia 
both  these  respects  it  is  very  similar  to  oar  Swedish  tumip,  but  wlicther  it  could  be  made  to  ail*. 
aame  the  form  of,  or  baa  given  origin  to*  that  valuaUe  root,  I  must  leave  to  be  determined  by  the. 
botanical  physiologist 

(1044.)  The  cow-cabbage  or  Cesarean  kale  (Brattgiea  oleracen^  actij^kala^  arborcseen*  of  De  Can* 
dolle),  which  created  such  a  noise  a  few  yeara  ago,  deserves  only  a  passing  notice.    "  This  plan^** 
says  uoxL  **ia  almost  similar  in  habit  to  tne  palm  kale,  but  tlie  stem  rises  to  the  hightof  from  10  ta, 
16  feet,  the  leavea  are  not  so  puckered  nor  rolled  inward  at  the  edgea,  nor  do  they  hang  down  ap», 
mnch.    Tbe  atem  ia  naked  and  simple,  crowned  by  a  head  of  leaves  like  a  palm-tree.    Sixty. 
plants  of  this  variety  are  aaid  to  afford  sufficient  provender  for  one  cow  for  a  year ;  and,  as  thia, 
■de  leaves  are  only  to  be  used,  it  lasts  four  years  witlioot  fresh  planting.    In  La  Vendee  it  ia  said 
to  attain,  the  bight  of  12  or  16  feet.    In  Jersey  this  plant  ia  sufficiently  hardy,  and  whero  it  grows 
from  4  to  12  feet    The  little  farmera  there  feed  tlieir  cows  with  the  leaves,  plucking  them  from 
the  stem  as  they  grow,  leaving  tbe  crown  at  the  top.    The  stems,  being  strong,  are  also  used  by 
them  for  roofing  small  out-hoanes.    When  the  gathering  of  the  leaves  js  finished,  at  the  end  of  the 
year,  the  terminating  bud  or  crown  is  boiled,  and  is  said  to  be  particularly  sweet    It  is  not  sofH- 
cJendy  hardy  to  stand  the  climate  of  Britain,  unless  planted  in  a  very  sheltered  situation."t 

(1045.)  There  is  still  another  variety  of  the  cabbage  tribe  which  deserves  notice — the  turaip- 
Btemmed  cabbage  or  kohl-rabi  (Brannica  oleracfa,  caulo-rana^  alba  of  De  Candolle).    The  vane- 
IJea  of  thia  plant  are  numerous,  but  the  best  suited  for  fiela  culture  are  the  large  red  and  green 
aorta.     It  ia  a  native  of  Germany,  where  it  is  much  cultivated,  as  it  also  is  in  the  low  countriea 
and  the  north  of  France,  where  it  is  chiefly  given  to  milch  cows,  for  which  it  ia  well  adapted  on 
aoooant  of  ita  possessing  little  of  that  acridity  which  is  found  in  the  turnip  to  affect  butter  and 
milk.     It  ia  taken  up  before  the  frost  sets  in.  and  stored  like  potatoes  or  turnips  for  winter  use. 
Ita  habita  and  produce  are  similar  to  the  Swedish  turnip,  the  part  of  the  plant  re«embling  which 
is  aawollen  balb  at  tlie  top  of  the  stem,  which,  when  divested  of  leavea  may  readily  be  mistakes 
iar  a  Swediah  turnip.    Hares  are  so  fond  of  it  that  on  farms  where  they  abound,  ita  cultare  ia 
found  to  be  impracticable.    Sir  TbomaaTyrwhitt  first  introduced  it  into  England  from  Germany4 
(104tf.)   Although  the  parsnip  (Pantinaeea  tativa  edulit  of  De  Candollo)  is  too  tender  a  root  ^or 
general  cultivation  in  thia  country,  it  deserves  notice  on  account  of  its  fattening  properties  when 
gvrva  to  all  domeaticated  animals.    " The  parsnip,"  says  Don.  "has  been  jpartially  introduced  of 
iiUe  yeara  aa  a  fleld-plant  and  is  nearly  equal  to  the  carrot  in  its  product  ot  saccharine  and  nutri- 
tive matter.     Its  culture  as  a  field-plant  has  chiefly  been  confined  to  the  island  of  JerMey,  where 
It  ^taina  a  Iwngre  sise,  and  is  muoh  esteemed  for  fattening  cattle  and  piga.    It  ia  conaideretd  ratbaf^ 

Sore  hardy  d»«u  the  carrot,  and  ita  produce  is  said  to  be  greater.  .  .  .  The  variety  best  suite^, 
r  tbe  field  ia  the  I arf^e  Jersey,  .  .  .  In  the  fattening  of  cattle,  it  is  found  equal,  If  not  superior, 
to  the  carrot,  performing  the  onsiness  with  as  much  expedition,  and  affording  meat  of  oxquiatoe' 
flavor,  and  a  highly  juicy  quality.  The  animals  eat  it  with  much  greediness.  It  is  reckoned  th|i% 
99  petch^  'virhtsra  the  crop  is  good,  will  be  sufficient  to  fatten  an  ox  3  or  4  veara  old,  when  per- 
lbctl\  lean,  in  the  course  of  3  montha    They  are  given  in  the  proportion  of  about  30  Iba  welgfal* 

•  flfnelair^s  Hortut  Qramineos  Woburoensls. 

t  1)ott*a  Genend  Dictionary  of  Botany  and  Gardening,  vol.  L 

I  Bladair'a  Hortas  Onualaous  Wobomensb ;  and  Lawson's  Agricultnriif  s  ICanoaL 
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Bioniing,  noon  and  nij^ht  the  large  ones  bein^  split  in  3  or  4  pieces,  and  a  little  ba^  anpplied  h 
the  intervals  of  those  periods.  And  when  given  to  milch  cows  with  a  little  bay,  m  the  winter 
aea^on,  the  batter  is  found  to  be  of  as  fine  a  color  and  as  excellent  a  flavor  as  when  feeding  in  the 
best  pastures.  Indeed,  the  result  of  experiment  has  shown  that  not  only  in  neat  cattle,  but  in  the 
fittening  of  hogs  and  poultry,  the  animals  become  fat  much  sooner,  and  are  more  healthy,  than 
when  fed  with  any  other  root  or  vegetable ;  and  that,  be«des,  the  meat  is  more  sweet  and  deli 
eious.  The  parsnip-leaves  being  more  bulky  than  those  of  carrots,  roav  be  mown  off  before 
taking  np  the  mots,  and  given  to  cows,  oxen,  or  horses,  Inr  whom  they  will  be  greedily  eaten."* 
The  leaves  may  be  greedily  eaten  when  no  other  green  food  is  presented  as  a  choice  to  cattle  , 
bat  I  have  no  doubt  that  cattle  will  make  very  little  progress  toward  condition  when  using 
diem.  The  weight  of  the  largest  parsnips  grown  in  gardens  in  Scotland,  variea  from  10  ounces 
to  9  lbs.  each.t 

(10-17.)  The  carrot  {Daewt  carrota  xativft  of  De  Candolle)  is  raised  in  the  fields  in  several  parts 
of  this  country.  The  varietien  roost  suited  for  field-culture  are  the  large  orange,  Altringham,  long 
red,  and  green-top  white.  In  giving  a  detailed  statement  of  the  general  treatment  of  the  carrot, 
Mr.  Burrows  says,  iu  regard  to  their  use  in  winter:  "  1  take  op.  in  the  last  week  of  October, 
with  3- pronged  graips.  a  sufficient  quantity  to  have  a  store  to  last  me  out  any  considerable  frost 
or  snow  that  may  happen  in  the  winter  months.  The  rest  of  the  craj)  I  leave  in  the  ground,  pre- 
ferring tliem  fresh  out  of  the  earth  for  both  horses  and  bullocks^  The  carrots  keep  best  in  the 
ground  nor  can  tlie  severest  frosts  do  them  any  roaierial  injury.  The  first  week  in  March,  it  ia 
necessary  to  have  the  remaining  part  of  the  crop  taken  up,  and  the  land  cleared  for  barley.  The 
carrots  can  either  be  laid  in  a  heap,  with  a  small  quantity  of  straw  covered  over  them,  or  they 
may  be  laid  in  some  empt^  outhouse  or  bam,  in  heaps  of  many  hundred  bushels,  provided  they 
are  pot  together  dry.  This  latter  circumstance  it  is  indispensable  to  attend  to ;  for  if  laid  iogetl)«r 
in  large  heaps  when  wet,  they  will  certainly  sustain  much  ii^ni^.  Such  as  I  want  to  keen  for 
tibe  use  of  my  horses  until  the  months  of  May  and  June,  in  drawmg  over  the  heaps  (which  is  ne- 
eeasanr  to  be  done  the  latter  end  of  April,  when  the  carrot  begins  to  sprout  at  the  crown  ▼ery 
feat),  I  throw  aside  the  healthy  and  most  perfect  roots,  and  have  thenr  crowns  cot  completely  off 
and  laid  by  themselves.  By  this  means,  carrots  may  be  kept  the  month  of  Jane  out  in  a  nigh 
■tate  of  perfection.''^  Wh^  the  ground  is  desired  to  be  cleared  for  wheat,  carrots  should  m 
taken  up  in  autumn,  and  stored  in  the  manner  described  for  mangel-wnrzel  (1030),  in  a  ^ry  states 
tbongh  with  fewer  precautions  against  the  frost  Artlinr  Young  gives  the  average  produce  of  an 
acre  of  carrots  in  Suffolk  at  350  bushels ;  but  Mr.  Burrow's  crops  averaged  upward  -of  800 
bushels,  which,  taking  the  bushel  at  42  IbflL.  will  make  the  former  crop  6  tons  11  cwt.,  and  the 
latter  IS  tons  exactly.  In  the  fields  in  Scotland,  the  Altringham  carrot  has  been  grown  to  14  Iba. 
and  in  gardens  to  S|  lbs. ;  and  a  crop  of  the  large  orange  carrot,  manured  with  night-soil,  baa  been 
raised  by  Mr.  Spiers,  of  Calcreuch,  at  the  rate  of  9  tons  the  acre — probably  the  Scotch  acse  ' 
which  is  equal  to  7  tons  1  cwt  the  imperial.^ 

(1048.)  Varieties  of  the  common  potato  [Solannm  hibrnntnm)  are  also  used  in  the  feeding  of 
cattle,. but  as  the  crop  is  of  more  importance  as  human  food.  1  shall  reserve  the  description  of 
iUiring  them  until  the  proper  season,  in  autumn,  when  the^  are  removed  from  the  ground.  Mean- 
time, I  may  mention  that  the  varieties  raised  exclusively  for  cattle  are  the  oonunon  yam,  red  yam. 
and  oxnoble. 


30.    FEEDING  SHEEP  ON  TURNIPS  IN  WINTER. 

**  Now,  shepherds,  to  your  helpless  charge  be  kind, 
Biiffle  the  rsgiuK  jenr.  and  All  their  pens 
Whh  food  at  will ;  lodge  ibem  below  the  storm. 
And  wtticb  them  strict ;  fitr,  from  the  bellowing  Eas^ 
In  this  dire  sessnn,  pfl  the  whirlwind's  win^ 
Sweeps  up  the  burden  of  whole  wintry  plains 
At  one  wide  wnA.  and  o'er  the  hapless  fioeks, 
Hid  in  the  hollow  of  two  neighboring  hills. 
The  billowy  tempest  whelms." 

TKoxsoif. 

(1049.)  Having  prepared  room  on  the  turnip  land  for  the  sheep  intended 
|o  be  fattened  upon  turnips,  by  removing  the  proportion  of  the  crop  in  the 
manner  described  above,  that  is,  by  drawing  2  rows  and  leaving  2  rows 
alternately,  and  having  prepared  that  part  of  the  field  to  be  first  occupied 
by  the  sheep,  which  will  afford  them  shelter  in  case  of  need,  the  first  thing 
to  be  afterward  done  is  to  carry  on  carts  the  articles  to  the  field  requisite 
to  form  a  temporary  inclosure  to  confine  the  sheep  within  the  ground  al- 
lotted them.    It  is  the  duty  of  the  shepherd  to  erect  temporary  inclosuras, 

*  Don's  General  Dlcdonary  of  Botany  and  Gardening,  vol.  i.         t  Lawson's  Agrlenlturlst's  ManuaL 
t  Comnranications  to  the  Board  of  Agricokure,  voL  vU.  $  Lawson's  Agriculturisirs  ManuaL 
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and  as,  in  doing  this,  he  requires  but  little  assistance  from  other  laborerBv 
be  bestows  as  much  time  daily  upon  it  until  finished  as  his  avocations  will 
allow. 

(1050.)  There  are  two  means  usually  employed  to  inclose  sheep  upon 
turnips,  namely,  by  hurdles  made  of  wood,  and  by  nclM  of  twine.  Of  these 
I  bIuiU  first  speak  of  the  Imrdle  or  flake.    Fig.  216  reprasents  2  hurdles  set 

Fig.  316. 


HURDLES  OR  FLAKES  SET  FOR  CONFINI!*0  SHKIP  ON  Tl'R.VIPS. 

as  they  should  be.  The  mode  of  setting  them  is  this  ;  but  in  doing  it,  the 
shepherd  requires  the  assistance  of  another  person, — a  field-worker  will 
serve  the  purpose :     The  flakes  are  sot  down  with  the  lower  ends  of  their 

Eosts  in  the  line  of  the  intehded  fence.     The  first  flake  is  then  raised  up 
y  its  upper  rail,  and  the  ends  of  the  posts  are  sunk  a  little  into  the  ground 
with  a  spade,  to  give  them  a  fitm  hold.     The  second  flake  is  then  raised 
up  and  let  into  the  ground  in  the  same  way,  both  bein^  held  in  that  posi- 
tion by  the  assistant.    One  end  of  a  stay y* is  then  placed  between  the  flakes 
near  the  tops  of  their  posts,  and  those  and  the  stay  are  made  fast  together 
by  the  insertion,  through  the  holes  in  tliem,  of  the  peg  h.     The  peg  %  is 
then  inserted  through  near  die  bottom  of  the  same  posts.     The  flakes  are 
then  inclined  backward  away  from  the  ground  fenced,  until  their  upper 
rail  shall  be  3  feet  9  inches  above  the  gix>und.     The  stake  e  is  driven  into 
the  ground  by  the  wooden  mallet,  fig.  218,  at  such  a  point  as,  where  the 
stayy*  is  stretched  out  from  the  flakes  at  the  above  inclination,  that  a  peg 
shall  fasten  stake  and  stay  together,  as  seen  at  g,    Afler  the  first  two  flakes 
are  thus  set,  the  operation  is  easier  for  the  next,  as  flake  is  raised  afler 
flake,  and  fastened  to  the  last  standing  one  in  the  manner  described,  until 
the  entire  line  is  completed. 

(1051.)  Various  objections  can  be  urged  against  tlie  use  of  flakes,  the 
first  being  the  inconvenience  of  carrying  them  from  one  part  of  a  field  to 
another  in  carts,  and  of  their  liability  to  breakage  in  consequence ;  as  also 
the  shepherd  himself  cannot  set  them  up  well  and  speedily  without  assist- 
ance, and  even  with  that  they  requii-e  a  good  deal  of  time  in  setting  up. 
They  are  also  easily  upset  by  a*  high  wind  blowing  behind  them ;  and, 
when  in  use  they  requira  almost  constant  repair  and  replacing  of  pegs, 
stays  and  stakes ;  though,  when  repaired  and  set  carefully  by  at  the  end 
of  the  season,  they  will  last  several  years.  The  mode  of  making  flakes, 
and  their  price,  are  mentioned  below. 

(1052.)  The  other  method  of  inclosing  sheep  on  turnips  is  with  neU 
made  of  twine  of  the  requisite  strength.  These  nets  having  square  meshes 
when  stretched  upon  the  stakes,  usually  extend  to  50  yards  in  length,  and 
stand  3^  feet  in  hight.  They  are  furnished  with  a  rope  along  both  sides 
passing  through  the  outer  meshes,  which  are  called  the  "  top  "  and  <'  bot- 
tom rope  **  as  the  position  of  either  may  be  at  the  time.  These  ropes  are 
wound  round  the  stakes  by  a  peculiar  sort  of  knot  called  the  *'  shepherd's 
knot.*'    'The  stakes  are  best  formed  of  thinnings  of  ash-trees  that  have 
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been  planted  very  tLick  ugetlier  and  grown  up  long  and  smnll,  and  they 
shoala  be  3  inches  in  diameter  and  4  feet  9  inches  long ;  allowing  9  inches 
of  a  hold  in  the  ground,  3  inches  between  the  ground  and  the  bottom  of 


the  net,  and  3  inchu4  from  t1ic  tup  or  tho  net  to  the  top  of  the  stake ;  or 
they  may  be  made  of  larch  wccilings,  4  iiirhits  in  dinnicicr  and  4  feet  9 
inches  long ;  but  every  kind  of  woixl  of  which  thev  may  be  mode  should 
lie  reasoned  with  the  baik  on  l>efoi-e  being  cut  into  stakes.  They  are 
poiiited  at  one  end  with  the  ax,  and  rhat  end  bIiouM  be  chosen  to  be 
pointed  which  will  make  the  stake  stiind  in  rhe  same  no.sition  as  when  it 
was  growing  in  the  tree,  for  its  bai'k,  it  hoji  been  found,  is  tlicn  in  the  best 
state  for  repelling  rain. 

(1053.)  A  net  u  set  in  this  way  :    If  the  ground  is  in  its  usual  soft  state 
the  stakes  may  simply  be  driven  into  the  ground  wiih  a  hard-wood  mallet 


fig.  218,  in  the  line  fixed  on  for  setting  the  net,  at  distances  of  3  paces 
apuuder.  The  wood  of  the  apple-tree  makes  the  best  mallet,  as  not  being 
apt  to  split.  Should  the  soil  be  tbin  and  the  subsoil  moderately  hard,  a 
hole  sumciently  largo  for  a  stake  may  he  made  in  the  subsoil  with  the 
Intmp-pick,  fig.  37  ;  but  should  the  subsoil  be  so  very  hard  as  to  require  a 
larger  hole  to  be  made  than  what  can  ea.si1y  he  formed  by  the  tramp-pick, 
or  should  the  ground  be  so  dry  and  hard  as  to  require  the  use  of  any  in- 
atrument  at  all,  the  most  efficient  one  for  the  purpose  is  one  called  a  dri- 
«wr,  fig,  219.  It  is  formed  of  a  piece  of  pointed  hard-wood,  strongly  shod 
with  iron,  and  its  upper  end  is  protected  by  a  strong  ferule  of  iron  to  pre- 
wnt  its  splitting  by  the  strokes  of  the  mallet.     The  stakes  being  thua 
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driven  ao  tbat  their  tops  may  not  be  less  tlitui  4  feet  high,  along  as  many 
aido3  of  the  inclosure  as  ai^e  ivquiix>d  at  the  place  to  form  a  complete 
fences 

(1054«)  A  net  is  set  in  this  manner :  Being  in  a  bundle,  having  been 
soiled  up  on  the  aims  and  fastened  togctliov  by  the  spai^e  ends  of  the  top 
and  bottom  ropes,  these  are  unloosened  and  tied  to  the  stake  that  has  been 
driven  close  to  the  fence,  whatever  that  may  be,  and  then  the  net  is  run 
out  in  hand  toward  the  right  as  far  as  it  will  extend  in  a  loose  manner,  on 
the  side  of  the  stakes  facing  the  ground  the  sheep  ai^  to  occupy.  On 
coming  to  the  next  stake  fix>m  the  commencement,  the  bottom  roi>e  gets  a 
turn  to  the  left  round  the  stake,  and  the. top  rope  above  it  a  similar  turn 
nound  the  same  stake,  so  as  to  keejp  the  leading  coil  of  the  rope  upper- 
most. The  bottom  rope  is  then  fastened  witli  the  shepherd's  knot  to  the 
•take,  3  inches  ftx>m  the  ground,  and  the  top  rope  is  fastened  with  a  simi- 
lar knot  near  the  top  of  the  stake,  stratcliing  the  net  even  and  upwai'd ; 
and  in, this  way  tlie  net  is  fastened  to  one  stake  after  another  until  the 
whole  of  it  is  set  up,  as  it  is  called,  cave  being  taken  to  make  the  top  of 
the  net  run  unifbiTnly  throughout  its  entire  length. 

(105o.)  The  shepherd's  knot  is  made  in  this  way  :  Let  a,  fig.  220,  be 
tbe  continuation  of  the  rope  which  is  fastened  to  the  p.   ^^ 

first  stake,  then  press  the  second  stake  with  the  hand 
toward  a  or  the  fastened  end,  and  at  the  same  time 
tighten  the  turn  round  the  stake  with  the  other  hand 
by  taking  a  hold  of  the  loose  end  of  the  rope  d,  and 
moving  it  so  as  to  cause  it* to  pass  under  a  at  c,  and 
screwing  it  round  the  stake  to  b,  where  the  elastic 
force  of  the  stake  will  secure  it  tight  under  a  at  5 
when  tlie  stake  is  let  go.  The  bottom  rope  is  fast- 
ened first,  to  keep  the  net  at  the  proper  distance  from  '"'■  bhbpherp's  kwot,  bt 

.1  J  J  *',  *l^      ..  *^   r     ^  J  ..       -.1       WHICH  AKET  IS  FASTEKKD 

the  ground,  and  then  the  top  rope  is  fastened  to  the  ^^  ^  stak5e. 
same  stake  in  the  same  manner.  Proceed  in  this 
nuinner  at  each  successive  stake  until  the  whole  net  is  set  up.  A  net  may 
be  thus  act  up  either  towai^d  the  right  or  the  left  as  the  starting  point  may 
be  situate,  but  in  proceeding  in  either  direction  cai^  must  be  taken  to  pass 
the  top  and  bottom  ro]>es  round  the  stakes,  so  as  the  leading  coil  of  the 
rope  is  always  uppermost  toward  the  direction  in  which  the  net  is  to  be 
set  up.  Thus,  in  fig.  220,  the  rope  d  was  uppermost  until  it  was  passed 
under  a,  because  the  setting  of  the  net  in  this  case  is  from  right  to  left, 
and  it  continues  to  be  uppeimost  until  it  reach  the  next  stake  to  the  left. 
If  botli  the  cord  and  stake  are  dry,  the  knot  may  slip  as  soon  as  made, 
but  if  the  part  of  the  stake  at  b  where  the  knot  is  fastened  is  wetted 
a  little,  it  will  make  the  rope  keep  its  hold  until  the  cord  has  acquired 
the  set  of  the  knot.  With  a  new  rope  that  is  graasy,  and  a  smooth 
stake,  it  is  difficult  for  the  knot  to  retain  its  hold  even  with  the  assistance 
of  water. 

(1056.)  There  are  some  precautions  required  in  setting  a  net  beside  this 
of  the  ropes.  If  the  net  is  new,  the  cords  may  be  stretched  as  tight  as  you 
please,  because  they  will  stretch  considerably ;  but  if  old,  the  least  damp 
or  rain  afterward  will  stretch  them  so  as  to  cause  them  to  break.  If  the 
net  is  at  all  in  a  damp  state,  it  should  be  set  very  tight,  because  rain  can- 
not make  it  tighter ;  and  if  not  set  very  tight,  the  first  dry  weather  will  so 
riacken  the  cords  as  to  loosen  all  the  knots,  and  make  the  net  slip  down 
the  stakes ;  but  even  if  it  should  not  be  slackened  to  that  extent,  it  will  be 
so  alaokemc^  as  to  shake  about  with  the  wind,  and  bag  down  and  touch. the 
graund.    Such  an  occurrence  will  create  the  trouble  to  the  shepherd  of 
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re-setting  tLe  whole  net,  and  the  best  way  of  avoid itig  tliis  trouble  is  to 
have  the  nets  in  a  dry  state  when  they  are  set.  In  wet  weather  shejiherds 
take  the  opportunity  of  a  diy  moment  of  setting  a  dry  net  in  anticipaiion 
along  a  new  break  of  turnips,  and  they  also  hang  up  wet  nets  to  dry  on 
the  outside  of  the  stakes  away  from  the  sheep.  Nets  should  never  be 
wound  up  in  a  wet  state,  even  for  a  shoit  time,  as  they  will  soon  mould 
and  rot. 

(1057.)  On  commencing  the  setting  of  another  net,  its  top  and  bottom 
ropes  are  fastened  to  those  of  the  last  net,  and  the  ends  of  the  nets  them- 
selves are  brought  together  by  interlacing  the  meshes  of  both  with  a  piece 
of  stiing,  as  at  a,  fig.  217.  Here  tlie  knots  in  the  top  and  bottom  ropes 
are  seen,  and  the  twine  interlacing  the  meshes  are  made  to  appear  stronger 
than  that  of  the  net  only  to  let  it  be  perceived.  Thus  one  net  is  set  after 
another,  until  the  whole  intended  area  is  inclosed.  Whci%  there  is  a  turn 
in  the  line  of  nets  in  going  from  one  side  of  the  inclosui*e  to  another,  as 
seen  on  the  right  side  of  iig.  226,  if  there  is  much  of  the  net  left,  at  the 
turn,  it  should  be  brought  down  the  next  side  ;  in  which  case  the  stake  at 
the  comer  should  be  driven  very  securely  down,  as  there  will  be  a  consid- 
erable strain  upon  it  fi'om  the  nets  pulling  from  dificrent  directions,  and 
this  will  especially  be  the  case  in  damp  weather.  But  the  safer  and  per- 
haps belter  plan  is  to  take  a  fresh  net  at  the  turn  and  fasten  it  to  a  stake, 
and  run  on  the  other  net  in  its  own  line  until  it  is  suspended  either  in  set- 
ting or  coiling  it  around  the  top  of  a  stake.  All  sui*plus  ends  of  nets  should 
be  carefully  hung  upon  the  back  of  the  stakes  when  wet,  to  dry  and  get 
the  air.  Part  of  the  nets  will  thus  cross  ridges,  and  past  will  run  along  a 
ridge.  Where  they  cross  ridges  that  have  been  but  once  gathered-up,  or 
plowed  crown-and-furrow,  the  bottom  of  the  nets  will  be  nearly  close  to 
the  open-fuiTows,  but  where  they  cross  a  gaw-cut  in  rathei-  strong  land,  a 
stake  or  two  should  be  made  to  lie  upon  the  bottom  rope  to  keep  it  down, 
for  some  sheep  have  a  trick  of  creeping  under  the  net,  when  they  find  a 
suitable  opening ;  and  whei^  nets  cross  ridges  which  have  been  twice 
gathered-up,  one  stake  should  be  dnven  at  one  side  of  the  open-fu«Tow, 
and  another  at  the  crown  of  the  ridge,  and  the  bottom  rope  will  then  run 
nearly  parallel  to  the  surface  of  the  gi*ound. 

(1058.)  In  setting  nets,  in  whatever  position,  care  should  be  taken  to 
keep  each  side  of  the  inclosure  in  the  same  plane— that  is,  each  side  ex- 
actly in  a  straight  line,  and  the  surface  of  its  nets  perpendicular ;  and 
the  different  lines  should  meet  at  right  angles  to  one  another,  so  that 
every  break  of  tuiiiips  occupied  by  the  sheep  should  either  be  a  rectangle 
or  a  square ;  because  the  strain  upon  the  ends  will  then  be  equalized 
over  the  entire  cords  and  stakes  of  each  side,  and  no  undue  pressuiv 
exeited  on  any  one  stake.  A  shepherd  who  knows  his  business  so  as  to 
pay  attention  to  these  particulai-s,  will  prcsene  his  nets  and  stakes  a 
ronch  longer  time  in  a  serviceable  state,  than  one  who  is  ignoi'ant  or  care- 
less about  them. 

(1059.)  The  shepherd  should  always  be  provided  with  net-twine  to  mend 
any  holes  that  may  be  made  in  the  nets  ;  and  where  they  happen  to  be  set 
across  hare-roads,  the  hares  will  invariably  keep  their  runs  open  ;  which 
being  the  case,  it  is  much  better  to  allow  them  to  remain  open,  than  in 
filling  them  up  to  have  them  cut  through  daily. 

(1060.)  When  flakes  or  nets  have  been  set  round  the  first  break,  the 
ground  may  be  considered  in  a  proper  state  for  the  reception  of  sheep ; 
and  the  ground  should  be  so  prepared  before  the  grass  fails,  that  the  sheep 
to  be  fattened  may  not  in  any  degree  lose  the  condition  they  have  ac* 
quired  on  the  grass :  for  you  should  always  bear  in  mind  that  it  is  rouch 
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•uier  to  improve  the  eondition  of  lean  eheep  that  have  never  been  fatter 
than  to  regain  the  condition  of  those  that  have  lost  it.  Much  rather  leave 
pastures  a  little  rough,  than  risk  the  condition  of  sheep  for  the  sake  of  eat- 
ing it  down.  The  rough  pasture  will  be  sei*viceable  to  the  portion  of  the 
sheep-stock  that  are  not  to  be  fattened,  such  as  ewes  in  lamb  and  aged 
tups.  Let  sheep,  therefore,  intended  to  be  fattened,  be  put  on  turnips  as 
earljT  as  will  maintain  the  condition  they  have  acquired  on  the  grass.  By 
a  break  of  turnips  is  meant  that  part  of  the  crop  which  is  being  consumed 
by  the  sheep. 

(1061.)  As  the  tops  of  white  turnips  are  long  and  luxuriant  at  the  com- 
mencement of  the  season,  the  first  break  or  inclosure  should  be  made 
smaller  than  those  which  succeed,  that  the  sheep  may  not  have  too  many 
tops  at  first  on  a  change  of  food  from  grass  to  turnips,  and  which  they  will 
readily  eat  to  excess,  on  account  of  their  freshness  and  juiciness.     Let  the 
sheep  fill  themselves  with  turnips  pretty  well  before  taking  them  to  the 
next  break.     The  second  break  may  be  a  little  larger  than  the  first,  and 
the  third  may  be  of  the  proper  size — that  is,  contain  a  week*s  consumption 
of  food.     These  considerations  will  cause  the  shepherd  some  trouble  for 
two  or  three  weeks  in  the  beginning  of  the  season  ;  but  they  are  trifling 
compared  with  the  advantage  derived  from  it  by  the  tiheep.     Rather  let 
him  have  the  assistance  of  a  field-worker  to  shift  the  nets,  than  neglect 
the  precautions.     When  the  tops  wither  in  the  coui*se  of  the  season, 
and  one  night  of  sharp  frost  may  effect  that,  or  afler  the  sheep  have  been 
accustowned  to  the  turnip,  the  danger  is  over.     The  danger  to  be  appre- 
hended is  diarrhoea  or  severe  looseness  of  the  bowels,  which  is  an  unnatural 
state  in  regard  to  sheep,  and  they  soon  become  emaciated  by  it ;  many 
sink  under  it,  and  none  recover  from  such  a  relaxation  of  their  system  un* 
til  after  a  considerable  lapse  of  time. 

(1062.)  Another  precaution  to  be  used  on  this  head  is,  to  avoid  putting 
sheep  on  turnips  for  the  first  time  in  the  early  part  of  the  day  when  they 
are  hungry.  The  danger  may  be  apprehended  with  tops  in  a  dry  state, 
but  when  they  are  wet  by  rain  or  snow,  or  half-melted  lime,  they  are  most 
likely  to  do  the  hai'm.  The  afternoon,  then,  when  they  are  full  of  gi*ass, 
should  be  chosen  to  put  the  sheep  on  turnips,  and  they  will  immediately 
begrin  to  pick  the  tops,  but  will  not  have  time  to  injure  themselves.  Should 
the  weather  prove  wet  at  fii*8t,  and  the  ground  be  either  somewhat  too 
clayey  or  son,  and  the  sheep  thereby  find  an  uncomfoi  table  lair,  it  would 
be  advisable  to  allow  them  to  rest  in  an  adjoining  grass  field  for  a  few 
nights  until  the  gpround  becomes  consolidated  (which  will  soon  take  place) 
by  their  constant  and  repeated  tramplings. 

(1063.)  Sheep  when  put  on  turnips  are  selected  for  the  purpose.  Ewes 
being  at  this  season  with  young,  whether  as  a  fiying  or  standing  fiock,  are 
never,  in  Scotland,  put  on  turnips  in  winter,  but  continue  to  occupy  the 
pastures,  part  of  which,  if  left  on  purpose  in  a  rough  state,  will  sufhce  to 
support  them  as  long  as  the  ground  is  free  of  snow.  The  reason  why 
great  ewes^  as  ewes  in  lamb  are  called,  are  never  put  on  turnips,  is  the 
chance  of  getting  too  fat,  which  if  they  do,  they  will  produce  small  lambs 
and  run  great  risk  of  being  attacked  by  inflammatory  complaints  at  the 
lambing  time.  Tups  are  most  frequently  put  on  turnips,  especially  tup 
hoggs,  but  they  are  never  folded  in  the  same  part  of  the  field  as  the  feea« 
ing  sheep,  having  a  snug  comer  somewhere  to  themselves,  or  else  the  tur« 
oips  are  led  to  them  in  a  sheltered  part  of  a  grass  field.  Young  sheep, 
that  is,  lambs  of  the  same  year,  are  always  put  on  turnips,  whether  with 
the  Tiew  of  feeding  them  fat  at  once,  or  enlarging  the  size  of  their  bone. 
Every  year  a  certain  number  of  old  ewesp  unfit  for  farther  breeding  fzx>m 
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want  of  teeth,  or  means  of  supplying  milk,  are  drafted  out  of  the  wUmdiiig 
flock  to  make  room  for  the  same  number  of  young  females  into  tfae'ewe 
flock,  and  are  fattened  off  upon  turnips.  It  sometimes  happens  that  the 
castrated  male  lambs  of  last  year,  instead  of  being  sold,  have  been  gmzad 
during  the  summer,  and  are  fattened  off  the  second  season  on  turnips.  AH 
these  classes  of  sheep,  of  different  ages,  may  be  mixed  together  and  ocon- 
py  the  same  break  of  turnips.  It  is  seldom  that  the  last  class,  namely,  tkm 
Iambs  of  last  year,  are  kept  on  to  the  second  year,  but  the  drafb  ewes  txm 
always  fed  along  >vith  the  young  sheep,  and  they  prove  useful  in  break- 
ing the  turnips  and  eating  up  the  picked  shells.  A  mixture  of  old  and 
young  sheep  are  less  useful  to  one  another  when  turnips  are  cut  by  ma- 
chines. 

(1064.)  Since  I  have  had  occasion  to  mention  some  of  the  claases  of 
sheep,  it  may  not  be  out  of  place  here  to  make  you  acquainted  with  the 
technical  names  which  they  receive  in  respect  of  age  and  sex,  and  which  I 
shall  always  employ  when  speaking  of  them  in  future.  A  new-bom  sheep 
is  called  a  lamb,  and  retains  that  name  until  it  is  weaned  from  its  mother 
and  able  to  support  itself.  The  name  is  modified  according  to  the  sex  and 
condition  of  the  animal :  when  a  female,  it  is  a  ewe-lamh,  when  a  male,  a 
tup'lambt  and  the  last  name  is  changed  to  hogg-lamb  when  the  creature 
undergoes  emasculation.  Afler  a  lamb  has  been  weaned,  until  the  first 
fleece  is  shorn  from  its  back,  it  receives  the  name  of  hogg,  which  cogno- 
men, like  that  of  lamb,  is  modified  according  to  the  sex  and  condition  of 
the  animal ;  namely,  a  female  is  called  a  ewe-hogg,  a  male  a  tup-hogg^  and 
a  castrated  male  a  weth^r-hogg.  After  the  firet  fleece  has  been  shorn,  an- 
other change  is  made  in  the  nomenclature ;  the  ewe-hogg  then  becomes  a 
gimmer,  the  tup-hogg  a  dinmont  or  shearling-tvp,  and  the  wether-hogg  a 
dinmontf  and  these  names  are  retained  until  the  fleece  is  shorn  the  second 
time.  Af):er  this  operation  another  change  is  effected  in  all  the  names, the 
gimmer  being  then  called  a  etce  if  she  is  in  lumh^  hut  if  she  haa  failed  be- 
ing in  lamb  she  is  said  to  be  a  titp-eill  gimmer  or  barren  gimmer^  and  if  she 
has  never  been  put  to  the  ram  she  gets  the  name  of  yield  gimmer.  If  a 
ewe  who  has  borne  lambs  fails  again  to  be  in  lamb,  she  is  called  a  tup^-eiU 
ewe  or  barren  ewe.  After  the  ewe  has  ceased  to  give  milk,  or  become  diy, 
she  is  said  to  be  a  yield  ewe.  The  shearling-tup  is  called  a  Z-^tear  tup 
when  the  fleece  has  been  taken  off  him  the  second  time,  and  the  dinmont 
commonly  a  wether ^  but  more  correctly  a  2'shear  wether.  After  a  ewe  has 
been  shorn  three  times  she  is  called  a  twinter  ewe,  that  is,  a  two-winter  ewe  ; 
a  tup  that  has  been  so  treated  is  called  a  S-^hear  tup  ;  and  a  wether  stiD  a 
wether,  or  more  con-ectly  a  S-shenr  wether,  which  is  an  uncommon  name 
among  Leicester  sheep,  as  the  castrated  sheep  of  that  breed  are  rarely 
kept  to  so  great  an  age.  A  ewe  that  has  been  four  times  shorn  gets  the 
name  of  a  three-winter  ewe  or  aged  eiee  ;  a  tup  is  called  an  ag^  tmp,  a 
name  which  he  retains  ever  afl:er,  whatever  his  age,  but  they  are  seldom, 
except  for  special  reasons,  kept  beyond  this  age ;  and  the  wether  is  now  a 
wether  properly  so  called.  A  tup  and  ram  are  synonymous  terms.  A  ewe 
when  she  is  removed  from  the  breeding  flock  is  called  a  drq/t  ewe^  what- 
ever her  age  may  be,  and  gimmers  that  are  put  aside  as  unfit  for  breeding 
from  are  called  drajl  gimmers^  and  the  lambs,  dinmonta,  or  wethers»  that 
are  drafled  out  of  the  fat  stock  are  called  the  sheddingf,  or  taiU,  or  drmftt. 
In  England  a  somewhat  different  nomenclature  prevails.  There  sheep 
bear  the  name  of  lamb  until  8  months  old,  afler  which  they  are  called  ewe 
and  wether  teggs  until  once  clipped.  Gimmers  are  called  theavee  until  diey 
bear  the  first  lamb,  when  they  are  named  ewes  of^-teetk,  next  year  eweeef 
%-teeth,  and  the  year  after  JuU-mouthed  ewee.    Dimnonts  are  called  tkimr 

(880) 


PEGSINQ  BHBEP  ON  TURNIPS.  449 

ItoKgi  untQ  clipped,  when  they  are  2-thear  loethert,  and  erer  after  thef  afe 
caJled  wether: 

(1065.)  When  sheep  are  on  turnips  they  are  invaiiabljr  supplied  widi 
dij  fodder,  hay  or  straw — hay  being  the  most  nutritJous,  thouf^  most  ex 
pensive  ;  but  sweet,  fresh  oat-atraw  answers  the  purpose  very  well.  The 
fodder  is  supplied  to  them  in  racks.  There  are  various  forms  of  straw- 
raeka  for  sheep — some  being  placed  so  high  that  sheep  can  with  difficulty 
reach  the  fodder,  and  others  are  mounted  high  on  wheels.  The  form  rep< 
reoented  in  fig.  231  I  have  found  convenient,  containing  as  much  sCrair  tt 
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a  time  aa  should  be  given,  admitting  the  airaiv  ensily  into  it,  being  easily 
moved  about,  of  easy  access  to  the  sheep,  and  being  so  near  the  ground  as 
to  form  an  excellent  shelter.  It  is  made  of  wood,  is  9  feel  in  iength,  +J 
feet  in  bight,  and  3  feet  in  width,  having  a  sparred  rack  with  a  double  face 
below,  which  is  covered  with  an  angled  roof  of  boards  to  throw  off  the 
raiD.  The  rack  is  supported  on  2  triangular-shaped  tressels  b,  shod  with 
iron  at  the  points,  which  are  pushed  into  the  ground,  and  act  as  staya 
against  the  enecta  of  the  wind  irom  either  side.  The  billet  e,  fixed  on  the 
under  or  acute  edge  of  the  rack,  rests  upon  the  ground,  and,  in  common 
with  the  feet,  supports  it  from  bending  down  in  the  middle.  The  lid  a  is 
opened  on  binges  when  the  fodder  is  put  into  the  rack.  There  should  at 
least  be  2  such  racks  in  use  ;  because,  when  set  at  an  angle  to  each  other 
against  the  weather  point,  the  space  embraced  between  them  forms  an  ex- 
celtent  shelter  for  a  considerable  number  of  sheep.  (Fig.  236.)  Such  a 
rack  is  easily  moved  about  by  2  persons,  and  their  position  should  be 
changed  according  to  a  change  of  wind  indicative  of  storm. 

(1066.)  It  is  the  duty  f  the  shepherd  to  supply  these  racks  with  fodder, 
and  one  or  all  of  them  may  require  replenishment  daily.  Thi-^he  effects 
by  carrying  a  bundle  of  fodder  at  any  time  ho  visits  the  sheep.  When  caits 
are  removing  turnips  direct  from  the  field,  they  cairy  out  the  bundles  ;  but 
it  is  the  duty  of  the  shepherd  to  have  them  ready  for  the  carters  in  the 
straw-barn  or  hay-house.  For  shelter  alone  the  racks  should  be  kept  fiiU 
of  fodder.  Fodder  is  required  more  at  one  time  than  another ;  in  keen, 
sharp  weather,  the  sheep  eat  it  greedily,  and  when  turnips  are  frozen  they 
vrill  have  recourse  to  it  to  satisfy  hunger,  and  after  eating  succulent  tops 
they  like  dry  fodder.  In  rainy,  or  in  soft,  moggy  weather,  sheep  eat  fod- 
der  with  little  relish  ;  but  it  has  been  remarked  that  they  eat  it  steadily 
and  late,  and  seek  shelter  near  the  racks  prior  to  a  coming  storm  of  wind 
and  rain  or  snow ;  in  fine  weather,  on  the  other  hand,  they  select  a  lair  hi 
the  more  exposed  part  of  their  break. 

(1067.)  Until  of  late  years  sheep  were  allowed  to  help  Aemseltes  to  nip- 
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nips  in  the  early  part  of  the  seaaon ;  and  in  consuming  them  the  tons  were 
firat  eaten,  and  then  the  bulbs  were  scooped  out  as  far  as  the  ground  wouM 
permit.    When  a  large  proportion  of  the 
turnips  of  the  break  were  thus  eaten,  the 
ihdU,  as  the  bottom  pait  fast  in  the  ground 
is  called,  were  picked  out  of  the  ground  with 
an  instrument  made  for  the  purpose.    Its 
name  is  a  turnip-picker^  and  the  mode  of 
using  it  may  be  seen  in  fig.  222.     Its  handle 
is  4  feet  long,  and  blade  10  inches,  including 
the  eye  for  the  handle.     By  its  mode  of  ac- 
tion, you  will  see  that  the  tap-root  of  the 
turnip  is  cut  through  and  the  shell  separated 
from  the  ground  at  one  stroke.    A  very  com- 
mon form  of  these  pickera  is  with  the  mouth 
cleft  in  two,  between  which  cleft  the  tap-root 
is   embraced,  and  the  shell   and  root  are 
pulled  up  together.     It  is  found,  however, 
that  the  tap-root  contains  an  acrid  juice  detrimental  to  the  stomach  of 
sheep,  so  that  the  better  plan  is  to  cut  it  off  and  leave  it  on  the  ground  to 
rot     The  best  form  of  blade  may  be  seen  in  fig.  223,  and  fig.  224  shows 
the  objectionable  fonn  of  the  same  instrument. 


TH«  TURNIP-PlCKKa  W  THB  ACT  OF  «!»• 
TINO  OFF  THK  TAP-ROOT  AKD  PVLUIW 
UP  TliK  8HXJLL  OF  TBB  TUBNIP. 


Fig.  233. 
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OBJXCTIOKABI.B  FORM  OF  TURSIP-PICKI 


(1068.)  Only  half  of  the  ground  occupied  by  the  shells  should  be  picked 
up  at  one  time,  by  removing  every  altemate  doub  e  row  of  Aem,  m  order 
to  make  the  sheep  spread  over  a  greater  space  while  consuming  tbem.- 
When  the  grounA  is  dry,  the  shells  should  \e  pretty  clean  eaten  up  befo^^ 
a  new  break  of  turnips  is  formed  ;  but,  a  few  bemg  left,  the  ^l^eep  JiU 
come  over  the  ground  again  and  eat  them  up,  though  ]lJ^f^^^^^ 
state,  especially  in  frost,  when  they  are  sweeter  and  softer  than  turnips. 

(1069.)  But  the  more  recent  and  better  plan  of  sei-vmg  turnips  to  sheep 
_ind  it  should  be  univei-sally  adopted-is  to  cut  them  into  ^^^^V^^^^ 
with  a  tumip-slicer  into  troughs  conveniently  placed  for  use,  while  at  the 
same  time  tfie  sheep  have  liberty  to  eat  the  turnips  ^^^^^s^^^f;  ^,^.^^^^|- 
Bient  and  expeditious  form  of  tui-nip-shcer  is  descnbed  ^^Ji^Stl^i 
which  description  you  should  peruse  at  once  ;  and  a  simple  form  of  turmp- 
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THE  TURBIP-TROUOH  FOR  SHBIP-FIIDIKO. 

trough  is  here  representad  by  fig.  225.    It  i»  8  feet  long,  and  made  acito 
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U  tlie  bottom,  for  the  more  easy  seizure  of  tbe  pieces  of  turnip  hj  tbfl 
mouths  of  the  sheep,  by  nailing  two  boards  togetner  upon  the  two  tiiait' 
gular-shaped  ends,  and  placing  it  upon  billets  t'ur  feet.  The  troughs  an 
■et  ia  a  liiie  along  the  outside  2  rows  of  turnips  about  to  be  pulled.  Th* 
tuniip-cutter  Is  wheeled  to  each  troueh  successively  by  the  field -worker, 
who  works  the  handle,  and  its  hopper  is  filled  by  another  worker,  who  topa 
aud  taiU  the  turnips.  Tlie  sheep  range  themselves  on  either  side  of  tha 
trough. 

(1070.)  I  have  constructed  fig.  226  to  give  you  a  hii*d'a-eye  view  of  thm 
manner  to  which  a  turnip-field  should  be  fitted  up  for  sheep.     There  arc^ 


in  tlie  first  pince,  the  turnips  themselvee  a,  of  which  half  have  been  drawn 
by  pulling  2  drills  and  leaving  2  alternately.  The  ground  upon  which 
thoy  are  grnwini;  is  rep/eaonied  partly  bare,  because  they  are  supposed  to 
have  been  pulled  up  in  the  progress  of  the  turnip-cutler  advancing  from 
one  siile  of  the  break  to  the  other  ;  and  it  constitutes  the  break.  As  mat- 
ters are  ropreaeiitcd,  the  turnip-slicer  b  is  proceeding  up  beside  the  2  diillf> 
e,  anil  depositing  the  cut  turnips  into  one  of  the  small  troughs  d,  out  of 
another  of  which  some  of  the  sneep  are  eating,  while  others  are  helping 
themtelvos  from  the  biiibs  in  the  dnlls  c.  The  sheep  are  represented  scat- 
tered over  the  ground  as  they  are  usually  seen,  some  following  one  an« 
Other  in  a  string  /  toward  the  place  where  their  food  is  preparing  fo» 
them,  while  others,  g,  are  lying  resting,  regardlesB  of  food.  Some,  A,  ars 
Blandin^,  as  if  meditating  what  next  to  do,  and  others,  t,  examining  th4 
structure  of  the  nets.  Some  nibble  at  the  dry  fodder  in  the  racks  r,  wbil9 
i,  a  group,  lie  under  their  shelter.  The  field-worker  I  is  slicing  the  tumipk 
with  tbe  machine.  Such  are  the  usual  occupations  of  sheep  when  the* 
have  abundance  of  food  at  their  command.  The  nets  m  are  represented^ 
■9  inclosing  two  sides  of  the  break,  the  other  two  sides  being  supposed  t9. 
bu  composed  of  the  fences  of  the  field,  and  not  represented.  The  turnip* 
a,  to  tbe  ri^bt  of  the  nets,  appear  undrawn,  while  those  o,  above  the  nei^i, 
are  otnpped,  indicating  that  the  progress  of  the  breaks  at  this  time  is  upa 
ward  tdward  tho  top  of  the  field,  in  a  line  with  the  direction  of  the  driU^ 
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mod,  of  coune,  with  that  of  the  ridges  ;  and  this  part  of  the  plan  is  not  • 
matter  of  indifference,  because  the  breaks  should  so  succeed  one  another 
in  their  passage  across  the  field,  as  that  the  land,  when  cleared  of  tumips, 
may  be  plowed  from  end  to  end  and  ridged  up,  if  desired.  In  a  large 
field,  which  engages  the  sheep  for  a  considerable  part  of  the  season,  the 
land  is  plowed  as  each  stretch  of  breaks  is  cleared,  in  order  to  preserre 
the  virtue  of  the  manure  ;  and  this  is  of  more  importance  in  a  large  than 
in  a  small  field,  over  which  a  large  number  of  sheep  will  soon  pass. 
In  plowing  up  land,  however,  with  this  intent,  care  should  be  taken  not  to 
deprive  the  sheep  of  any  natural  shelter  they  have  enjoyed  ;  and  to  secure 
this  to  them  as  long  as  practicable,  the  breaks  should  be  so  arranged  as  to 
make  those  first  formecl  along  the  lowest  and  most  sheltered  part  of  the 
field,  so  that  the  slieep  could  resort  at  the  bottom  of  the  set  of  breaks  they 
are  occupying,  after  the  first  set  had  been  given  up  and  plowed  to  the  top 
of  the  field,  and  so  on  in  succession.  Such  an  an*angement  requires  more 
consideration  than  at  first  sight  may  appear,  and  its  neglect  may  much  in- 
convenience the  sheep  for  want  of  shelter ;  and  shelter  to  sheep  in  winter 
does  not  merely  imply  protection  from  unusual  inclemency  of  the  weather 
for  a  night  or  two,  but  also  preservation  of  the  fieece,  and  comfoit  to  the 
fiock  throughout  the  season.  The  remainder  of  the  net  along  the  upper 
part  of  the  break  is  represented  coiled  round  the  top  of  a  stake  at  p,  and 
there  also  the  mallet  and  driver  await  their  use. 

(1071.)  I  have  already  stated  that  tups  or  ram4  are  £ed  on  turnips  in  a 
separate  division  from  the  feeding  sheep.  Some  apportion  them  in  a  space 
in  the  same,  while  others  give  them  a  break  in  another  field  ;  but  I  would 
prefer  giving  tups  turnips  in  a  small  grass  paddock,  ancL  cutting  them  with 
the  small  lever  tumip-slicer  represented  in  fig.  24 G,  and  described  minutely 
below.  "Where  the  lot  of  tups  is  large,  say  40  or  50,  it  may  create,  it  is 
true,  more  trouble  to  fetch  their  turnips  to  them  than  to  inclose  them  on 
turnips ;  but  this  consideration  should  be  always  borne  in  mind,  in  regard 
to  tups,  that  whenever  tliey  and  female  sheep  become  aware  of  the  pres- 
ence of  each  other  in  the  same  field,  and  even  in  contiguous  fields,  neither 
party  will  rest  to  feed.  The  air  will  carry  the  scent  of  their  bodies  to  each 
other,  and,  whenever  any  of  the  females  show  a  tendency  toward  coming 
into  season,  the  scent  of  the  males  confirms  it,  and,  becoming  restless  them- 
selves, they  have  a  tendency  to  render  the  rest  of  the  flock  so  also.  And 
if  tups  are  in  a  separate  fold  by  themselves,  away  from  the  rest  of  the 
sheep,  they  cause  as  much  trouble  to  the  shepherd  in  visiting  them  there 
liS  a  larger  flock;  whereas,  were  they  neai*  home  in  a  grass  paddock,  he 
could  visit  them  frequently  in  going  and  coming  to  his  house  at  his  hours 
of  repast. 

'  (1072.)  Sheep  are  sometimes  assisted  in  their  feeding  on  turnips  with 
other  substances,  such  as  oil-cake  and  corn.  Either  of  them  is  adminis- 
tered in  a  covered  box,  to  protect  it  fi-om  injury  from  weather.  Such  a 
box  is  represented  in  fig.  227,  the  construction  of  which  requires  no  expla- 
nation. 1  have  never  had  any  experience  of  feeding  sheep  on  oil-cake  or 
com,  having  mostly  farmed  turnip-land,  upon  which  sheep  never  failed  to 
become  abundantly  fat  without  any  adventitious  aid.  On  deaf  and  clay 
^ils,  however,  oil-cake  may  prove  beneficial ;  and  it  may  be  presented  in 
tfiese  boxes  to  sheep  on  grass  in  winter  as  their  entire  food.  Oil-cake  has 
the  effect  of  keeping  the  dung  of  sheep  in  a  moist  state.  It  is  supplied 
them  in  a  bruised  state,  partly  in  powder,  and  partly  in  bits,  as  it  fkUa 
firom  the  oU-cake  crusher — a  convenient  machine,  the  construction  and  op- 
eration of  which  will  be  described  when  treating  of  the  feeding  of  catde. 

I  believe  there  is  little  use  of  measuring  the  quantity  of  oil-cake  to  sheep, 
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OTen  wben  on  turnips,  aa  they  will  eat  it  when  inclined,  and  some  abeep 
Mt  it  more  beeitily  than  others.  The  diecriminating  choice  of  food  tmair 
fmei  by  sheep  is  a  valuable  hint,  in  fettmiiiig  them,  to  Bnpjrfy  them  widi 
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different  kinds  of  food,  such  aa  oil-cake,  corn,  hay,  straw,  and  turnip*,  at 
one  and  the  same  time,  that  every  sheep  may  take  his  choice  daily ;  but, 
in  case  such  a  mode  of  feeding  may  be  costly,  it  is  worth  while  to  try  em.- 
perimenta  on  the  sul^ect,  in  order  to  ascertain  whether,  when  a  number 
of  artictea  are  presented  at  the  same  time  to  sheep  for  their  choice,  leaa  of 
llie  most  costly  kind  is  not  proportionally  consumed  than  wben  supplied 
s^arately.  On  this  principle,  com  may  be  put  in  one  box,  and  oil-cake 
in  another,  and  so  of  other  substances;  and,  although  it  is  an  indubitable 
fact  that  sheep  will  feed  quite  fat  upon  turnips  alone  with  fodder  on  tar- 
nip-soil,  yet  they  may  become  sooner  ripe  upon  mixed  than  simple  food  j 
and  the  time  thuSi.gained  may  more  than  compensate  (or  at  least  compen- 
sate) for  the  cost  of  the  various  materials  employed  in  feeding. 

(1073.)  Salt  has  been  frequently  given  to  sheep  on  turnips,  but  with 
what  adrnntage  I  have  never  satisfactorily  learned.  I  have  given  them  it, 
and  the  eageraess  with  which  they  followed  the  shepherd  when  he  came 
St  the  seated  hour  to  lay  down  small  quantities  here  and  there  over  the 
break,  upon  flat  stones,  and  the  ralisb  with  whiah  they  enjoyed  it,  was  very 
remarkable ;  yet  the  great  desire  Ibr  it  continued  but  a  short  time,  and 
then  every  day  they  took  so  little  that  it  appeared  as  if  they  were  triSin^ 
with  it ;  and  hence  I  could  perceive  no  benefit  they  derived  irom  its  um. 
Perhaps  tbe  culiivator  who  paid  the  greatest  attention  to  the  use  of  salt  U> 
nnimab  was  the  late  Mr.  Curwcii,  of  Workington  Hall,  Cumberland,  who 
used  to  give  from  2  to  4  ounces  por  week  to  sheep,  if  fed  on  dry  pastures ; 
but,  if  feeding  on  turnips  or  rape,  tliey  were  supplied  without  stint.  "It 
is,  in  fact,  indUpiitahly  proved,"  says  Mr.  Cuthbert  W.  Johnson,  "  that  if 
lieep  are  allowed  fret  acceti  to  saft,  ikcij  mill  neter  be  subject  la  the  dittoM 
eaiied  the  rot.  Is  not  thb  a  fact  worthy  of  a  farmer's  eariiest,  most  zeal- 
ous attention  %  Some  recent  experiments  also  lead  me  even  to  hope  thaC 
I  shall  one  day  or  other  be  able  to  prove  it  to  be  a  cure  for  this  devaatat- 
tog  disesae.  I  have  room  but  for  one  fact :  Mr.  Rusher,  of  Stanley,  in 
G-ioucestershire,  in  the  autumn  of  1828,  purchased,  for  a  mere  trifle,  30 
sheep,  decidedly  rotten,  and  gave  each  of  them,  for  some  weeks,  I  onne« 
of  salt  every  morning.  2  only  died  during  the  winter ;  the  surviving  18 
were  cured,  and  have  now,  says  my  informant,  lambs  by  their  aides."* 

(1074.)  There  are  some  inconveniences  attending  the  feeding  of  sheep 
on  turnips  tn  winter,  which  necessarily  you  should  be  made  aware  of.  A 
heavy  rain  may  fall  for  some  days,  and  render  tbe  land  quite  soft  nod 
poachy,  though  it  had  been  previously  thoroughly  drained,  or  even  natn- 
rally  ary.     Aa  the  wet  will,  in  such  a  case,  soon  subside,  the  removal  of  th* 
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aheep  for  a  nigfat  and  day  to  an  old  grass-field  will  give  the  land  time  t^ 
become  firm ;  and  a  small  quantity  of  oil-cake  will  suffice  to  support  the 
flbeep  all  the  time  they  will  be  in  the  grass-field.  A  very  heavy  rain  may 
fall  m  a  day,  and  inundate  the  lower  end  of  the  field  with  water,  whic^ 
may  take  some  days  to  subside.  The  best  way  of  preventing  the  sheep 
approaching  the  inundated  part  is  to  fence  it  off  with  a  net  A  fall  of 
snow,  accompanied  with  wind,  may  cover  the  sheltered  part  of  the  field, 
and  leave  the  turnips  bare  only  in  the  most  exposed.  In  this  case,  the 
sheep  must  feed  in  the  exposed  part,  and  the  racks  placed  there  for  shel- 
ter. But  the  snow  may  fall  heavily,  and  lie  deep  over  the  whole  field,  and 
cover  every  turnip  out  of  reach.  Two  expedients  only  present  themselvet 
in  such  a  case ;  tne  one  is  to  cast  the  snow  firom  the  drills  containing  the 
turnips,  and  pile  it  upon  those  which  have  been  stripped.  This  task  can- 
not be  performed  by  the  shepherd  alone,  or  by  the  field-workers.  The 
plowmen  must  bring  their  stable-shovels,  fig.  149  or  fig.  176,  and  clear  the 
turnips  ;  but,  in  doing  this  in  severe  frost,  too  many  turnips  should  not  be 
exposed  at  one  time,  in  case  they  become  frosted,  which  they  are  apt  to 
be  when  exposed  suddenly  to  frost  fi*om  under  snow.  The  advantage  of 
casting  the  snow  is  that  it  gives  the  sheep  an  immediate  access  to  the  tur- 
nips ;  but  a  disadvantage  attends  it  when  the  snow  lies  for  a  considerable 
time,  all  the  manure  being  left  by  the  sheep  in  the  channels  cut  out  of  the 
snow,  and,  of  course,  none  in  those  parts  upon  which  the  snow  has  been 
piled.  The  best  plan  to  pursue  at  first,  under  the  circumstances,  is,  in  my 
opinion,  to  adopt  the  other  expedient  alluded  to  above — ^namely,  to  give 
the  sheep  oil-cake  in  the  troughs,  fig.  227,  for  a  time,  in  a  sheltered  place 
of  the  field,  until  it  is  seen  whether  the  snow  is  likely  soon  to  disappear ; 
and,  should  it  lie  longer  than  afford  time  to  consume  the  turnips,  then  the 
first  expedient  of  casting  off  the  snow  may  be  resorted  to  at  once,  and  its 
disadvantages  submitted  to.  In  the  great  fall  of  snow,  in  spring  1823,  my 
turnip-field  was  covered  over  4  feet  deep.  Having  no  oil-cake,  and  find- 
ing it  impossible  to  remove  the  sheep,  the  snow  was  cast  in  trenches,  in 
which  they  soon  le'amed  to  accommodate  one  another,  and  all  throve 
apace.  A  ft'osh  fall  of  snow  a  few  days  afler  came  from  the  opposite  quar- 
ter, and  covered  up  the  trenches,  which  had  to  be  cleared  out  again.  The 
•now  continued  upon  the  ground  until  the  end  of  April,  and  as  there  was 
no  time  afler  that  to  put  manure  on  the  land  which  had  been  covered  with 
piled-up  snow — ^and,  indeed,  its  soft  slate  rendei-ed  the  operation  imprac- 
ticable—the succeeding  crop  of  barley  grew  in  strips  con-esponding  to  the 
trenches.  Even  a  supply  of  oil-cake  would  not,  in  this  case,  have  super- 
seded the  trenching  of  the  snow,  to  get  the  turnips  eaten  in  time  for  the 
barley-seed. 

(1075.)  While  young  sheep  and  tups  are  thus  provided  with  turnips 
during  winter,  the  etoes  in  Iamb  find  food  on  the  older  gi*ass,  which,  fer 
their  sakes,  should  not  be  eaten  too  bare  in  autumn.  Where  pastures  are 
▼ery  bare,  or  when  snow  coveia  the  ground,  they  should  either  have  a  few 
turnips  thrown  down  to  them  upon  the  snow,  or,  what  is  better,  clover- 
hay  given  them  in  a  sheltered  situation.  The  best  hay  for  this  purpose  is 
of  broad  or  red  clover,  and  next  meadow-hay ;  but  as  you  can  only  give 
the  kind  you  happen  to  have,  much  rather  ^ve  them  turnips  than  hay 
that  has  been  heated  or  wetted,  or  is  moulded,  as  in  either  of  those  states 
it  has  a  strong  tendency  to  engender  diseases  in  sheep,  such  as  consump- 
ticm  of  the  lungs  and  rot  of  the  liver ;  and  in  regard  to  great  ewes,  it  is 
apt  to  make  them  cast  lamK  If  turnips  cannot  be  had,  and  the  hay  bad« 
give  them  sheaves  of  oats,  or  clean  oats  in  troughs,  or  oil-cake  ;  but  what- 
ever extraneous  food  is  given,  do  not  supply  it  in  such  quantity  ae  to  fat* 
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ten  the  ewes,  bat  only  to  keep  them  in  fair  condition.  In  the  severe  snow* 
storm  of  1823, 1  put  my  ewes  into  an  old  Scots-fir  plantation,  into  which 
only  a  small  quantity  of  snow  had  penetrated,  and  there  supplied  them 
with  hay  laid  on  the  snow  around  each  tree.  A  precaution  is  requisite  in 
using  a  Scots-fir  plantation  in  snow  for  sheep  ;  its  branches  intercepting 
the  snow  in  its  fall  to  the  ground  are  apt  to  be  broken  by  its  weight,  and 
fall  upon  the  sheep  and  kill  them ;  ana  in  my  case,  a  ewe  was  killed  on 
the  spot  by  this  cause.  The  branches  should  therefore  be  cleared  of  the 
snow  around  where  the  sheep  are  to  lodge  by  shaking  them  with  poles  or 
long  forks,  assisted  by  ladders  if  the  case  require  it.  In  driving  ewes 
heavy  with  lamb,  through  deep  snow  to  a  place  of  shelter,  plenty  of  time 
should  be  given  them  to  creep  along,  in  case  they  should  overreach  them- 
selves, and  the  exertion  thereby  cause  them  to  cast  lamb. 

(1076.)  In  some  parts  of  Scotland,  and  more  generally  in  England,  rape 
as  well  as  turnips  is  grown  for  winter  food  for  sheep.  The  rape  fBrasstca 
raptu  oteifera  of  De  CandoUe)  cultivated  in  this  counti-y,  is  aistinguished 
from  the  cols  at  of  the  Continent  by  the  smoothness  of  its  leaves.  It  has 
been  cultivated  for  the  fattening  of  sheep  in  winter  from  time  immemorial. 
The  green  leaves,  as  food  for  sheep,  are  scarcely  surpassed  by  any  other 
vegetable,  in  so  far  as  respects  its  nutritious  propeities ;  but  in  quantity  it 
is  inferior  both  to  turnips  and  cabbages,  its  haulm  may  be  used  as  hay 
with  nearly  as  much  avidity  as  cut  straw.*  Tlie  consumption  of  rape  by 
sheep  should  be  conducted  in  exactly  the  same  manner  as  that  of  turnips. 
In  England,  that  intended  for  sheep  is  sown  broadcast  and  very  thick,  in 
which  state  it  is  certainly  very  suitable  for  tncm.  In  Scotland,  it  is  raised 
in  drills  like  turnips ;  and  although  not  so  conveniently  placed  for  sheep 
as  the  broadcast,  the  top  leaves  being  somewhat  beyond  their  reach 
from  the  bottom  of  the  dnll,  yet  this  form  permits  every  cleansing  process 
of  the  land  during  summer,  and  thus  renaers  the  culture  of  rape  as  ame- 
liorating a  crop  for  land  as  any  other  green  crops  raised  for  the  purpose. 
It  is  acknowledged  on  all  hands  that,  for  raising  seed  for  oil,  the  drill  form 
of  culture  is  far  the  best. 

(1077.)  "Rrery  kind  of  vheep,  of  whatever  breed, -when  kept  in  tbe  low  ooantry,  shoald  be  treat. 
ed  ia  winter  in  the  way  dctcribed  above,  though  the  remarks  there  are  meant  to  apply  to  the  pe- 
caliar  management  of  Leicester  sheep,  which  is  tlie  asaal  breed  caUivnted  where  sheep  form  an 
integral  part  of  the  mixed  bosbandry.  Where  a  Leicester  Bock  is  so  kept,  the  ewes  are  regarded 
as  a  ttaniing  Jbck ;  that  is.  they  have  themselves  been  bred  upon  the  form  upon  which  diey  ara 
■npported,  and  are  used  as  breeders,  nntil  considered  no  bnger  profitable«  when  they  are  fed  off 
Bat  on  many  lowland  fifrms,  the  mixed  hnsbandry  is  only  practiced  to  a  partial  extent,  no  flock 
otewem  being  kept  for  breeding,  and  only  wethers  intendea  to  fatten  on  turnips  are  bonght  ia 
on  purpose.  Some  farmers,  instead  of  wethers,  bay  old  ewe8.dinmonts,  or  lamoa  When  wedi« 
ers  are  boaght,  the  breeds  generally  selected  for  the  purpose  are  Cheviots  and  Black-faced  from 
the  moantains,  where  they  are  bred,  and  where  lai^  stancfing  flocks  of  ewes  are  kept  for  the 
parposo  of  supplying  the  demand  for  lambs.  Tornip-sheep  are  thas  easily  obtained  at  fairs  in 
antomn ;  bat  wnere  certain  stocks  have  acquired  a  good  name,  purehasers  go  to  the  spot  and  buy 
them  direct  from  the  breeders. 

(10780  Sheep  on  tornips  have  little  shelter  afforded  them  but  what  the  fences  of  the  field  can 
give.  In  some  cases,  this  is  quite  sufficient ;  but  in  others,  it  is  inadequate.  Of  late  years,  the 
■abject  of  shelter  has  attracted  attention,  and  artificial  means  have  been  suggested,  consisting  of 
▼anons  devices  involving  different  degrees  of  cost,  not  merely  for  protection  against  sudden  oat- 
breaks  of  weatfcer,  but  with  the  view  of  gradually  improving  the  condition  of  stieep,  both  in  car- 
cass and  wool.  It  is  a  natural  expectation  that  a  fat  caroass  should  produce  more  wool,  and  con- 
stant shelter  improve  its  quality. 

(1079.)  One  plan  for  shelter  and  comfort  a  slight  remove  from  the  usual  practice,  was  first  tried 
by  Mr.  Hunter  of  Tynefield.  in  East-Lotliian,  in  1809,  b^  littering  the  break  occupied  by  the  sheep 
Id  the  field  with  straw,  and  supplying  them  with  tornips  upon  it.  In  this  way  he  littered  300 
■beep  upon  25  acres  of  turnips,  which  afibrded  36  tons  the  acre,  with  the  straw  of  60  acres  of 
frheat  weighing  1  ton  the  acre  imperial.  The  sheep  were  thus  treated  5  months  on  the  ground, 
and  fetcbed  28.  a  head  more  than  those  treated  in  the  osual  manner.  This  increase  of  price  is  an 
advantage ;  but  it  is  not  all  advantage,  as  the  trooble  of  leading,  at  intervals,  60  tons  of  straw  to 
the  field ;  of  leading  the  same,  in  the  shape  of  manure,  from  that  field  to  another;  and  of  carrying 
die  turnips  from  the  drills  to  tbe  fold,  shoald  be  dedacted  (xom  it    When  turnips  ore  laid  vpOB 
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*■  CoDioqaeliUy,"  My*  Mr.  Cliildera,  "die  ^heep  in  tlie  hhed.  ihonghthey  conramed  neariy  1-5 
iBod.  have  Diatie  |  greater  prugroria."*  Thua,  io  4  montlia,  the  ahed  ted  horaa  gaioca  aboat  1 
■lone  t  head  mure  dian  tliCMc  iu  tlie  field,  and  were  worth  8<t.  a  head  more.  Tliia  experiment  of 
.jbed-feediiig  corroborute«  ihe  onlinary  experieuco  in  the  pru^rera  of  fattcniuK  abeep ;  namely, 
^at  the  greatest  pro^rena  it  made  at  the  beginniug  antl  end  of  the  seaaon.  In  the  beginning*  the 
fta  ia  laiu  oil  iu  the  initide,  to  fill  ap ;  and  at  the  end  it  ia  laid  on  ou  the  oataidop  al^r  the  acqairo 
■lent  of  muscle  in  tJie  intermediate  period. 

(1082.)  Lord  Wvatern  parauea  the  plan  of  »hed-feeding  hia  An^lo-Mcrino  aheep,  Io  the  extent 
•T  coufiuiiig  them  all  the  year  round.  Hia  foldiug-yarda  are  fpaciuuH,  and  anrrouuded  by  alied^ 
which  are  only  IU  fe**t  wide,  and  6  or  7  feet  high — built,  in  the  ci  eaiiefi  manner,  of  timWr  that 
woald  othcrwiMe  be  burnt.  The  yarda  arc  well  littered,  and  to  a  couviderable  depth,  and  tbey 
WBWttr  heat  After  three  ycara'  exptrrience,  Itia  lordaliip  ia  "decidedly  of  opinion  that  tlie  fatting 
Mock  tiirivo  quicker,  and  the  sheep  with  tlieir  lamba  also  do  better  than  cut  of  doom."  Taniipi^ 
cabbagoa  and  nalt  constitute  tlieir  t(MNl  t 

^1083.;  Siuiilar  experiments  have  been  tried  in  Scotland  with  ancccra.  Mr.  Wilkin,  Tin^waM 
Downa.  DuuiCrietttiliire,  fed  SO  croas-bred  Cheviot  and  Leicetaer  hogj^a  in  conrta  and  Khet  |^  un 
tamips,  grass  and  oilcake,  and  dieir  iucreaM.>d  value  over  others  in  the  field  was  etitiniatitl  at 
from  32i«.  to  SSs. ;  and  Mr.  John  MacBryde,  Belkar,  fed  bulb  Leicester  and  Cheviot  wuthers  in 
ttaflu  on  turnips,  rice,  sago,  sugar,  and  linseed-oil.  and  rf'alized  7a  a  heud  more  than  from  those 
fed  in  the  Held.t  But.  in  eatliualing  the  advantages  derived  from  shed-feeding,  the  trouble  ricca> 
•toned  iu  bringing  the  turnips  from,  and  taking  die  manure  to  the  field,  should  always  l>e  borne 
la  mind.  But  should  the  plan  leave  no  profit,  vet  if  it  improve  the  quality  of  die  wool  in  ita  most 
Miuntial  fiartieulars,  it  ia  worthy  o*"  consideration. 

(1084.)  t3hei>p  arc  not  fed  on  tnmipa  oh  every  kind  of  farm.  Carse-fnrma  are  nnsuitcd  to  diii 
kind  of  stock  ;  and,  where  turnips  can  be  rained  on  them,  caidc  would  be  more  conveuiendy  led. 
llbere  being,  however,  abundance  of  straw  on  clay-tarnis,  sheep  might  bo  fed  in  small  courts  and 
•beds  at  die  sleadinf^  on  oil-cake,  or  any  other  succedanoom  for  turnips. 

(1085.)  On  farms  m  the  neighborhood  of  large  towns,  whence  a  supply  of  roaonre  ia  obtained 
At  ail  tim.'s,  turnips  arc  not  eaten  of!'  with  fihcep ;  but  on  those  near  siuull  towns  they  are  so  em- 
ployed to  manure  ttie  loud.  Tciey  are  bought  in  for  the  purpose,  and  consist  of  ChcviDt  or  Black 
need  wethers,  or  Leicester  boggs,  or  drafi-cwes,  which,  if  )  oung,  feed  more  quickly  than  weth 
mn  of  the  same  age. 

(1086 )  On  dttiry-fiums  there  is  as  litde  use  for  sheep  as  near  towns,  except  a  few  wethers  to 
eat  off  part  of  die  turnips  that  may  have  been  raised  with  bone-dust,  or  any  otuer  specific  manareb 
In  lien  of  farm-yard  dung. 

(1087.)  On  patiioral  farms,  sheep  are  not  fattened  on  turnips;  but  their  treatment  in  winter  poa* 
peases  exciting  interest.    There  are  tiro  kind*  of  poBUiral  farms,  and.  as  diis  is  the  first  opftorto- 
•nity  1  have  had  of  considering  the  peculiaritiea  of  uieir  management,  1  shall  here  make  some  gen 
•rai  remarks  on  their  constitulion  and  fitness  for  rearing  sheep. 

(1088.)  Tlic  Hrat  thing  that  strikea  you  on  examining  a  pastoral  country  is  the  entire  wattt  cf 
^kdter.  After  being  accustomed  to  see  inclosed  and  protected  fields  in  die  low  country,  the  wind 
ing  volleys  and  round-backed  hills  of  a  pastoral  one  appear,  by  comparison,  naked  and  bleak.— 
Yoe  are  not  surprised  to  find  bare  mountain  tops  ond  exposed  slopes  in  an  alpine  coantry,  be* 
caoae  you  scarcely  conceive  it  practicable  for  man  to  inclose  and  sliclter  elevated  mountains;  bat 
•mong  green  liills  and  narrow  glens,  where  no  natural  obstacles  to  the  formation  of  shelter  seem 
to  exist,  but,  on  the  contrary,  whose  beautiful  outlines  indicate  sites  for  plantarioos  that  would  de< 
light  the  eye  of  taste,  indepeii'lent  of  their  utility  as  i^helter  to  their  owner's  habitation ;  and  he^ 
having  experienced  their  utility  in  that  respect,  could  not  refuse  similar  comfort  to  the  dumb  and 
patient  creatures  dependent  on  his  bounty.  Hence,  the  hurricane  that  a  planter  arrests  in  ita  pro- 
freas  toward  his  own  dwelling,  ceases  at  the  same  dme  to  annoy  the  peace  of  hia  flocks  and 
herds.  The  chief  difficulty  of  forming  shelter  by  planting  is  the  expense  of  inclosing  it;  for.  as 
to  the  value  of  trees  from  a  nurscr}-,  it  is  a  trific  compared  u>  the  advantage  derived  from  the  shel- 
ler  where  they  grow ;  and  yet,  in  a  mountainous  country,  there  is  no  want  of  materials  for  inck» 
falg,  no  want  of  rock  to  produce  stones  for  building  rough  but  subatantial  stone-dykes ;  labor  is  hat 
raqaired  to  remove  and  put  them  togetlier ;  and,  as  a  simple  means  of  tbeir  removal,  it  is  anrpria- 
fng  what  a  quantity  a  couple  of  men  will  quarry,  and  a  couple  of  single-horse  carta  will  convey, 
fai  the  course  of  a  summer.  The  carriage^  too.  m  ever}-  instance,  could  be  made  down-hill,  fresh 
nek  being  accessible  at  a  higher  elevation  as  the  building  proceeds  opward. 

(1089.J  Suppose  a  hill-farm  containing  4  square  miles,  or  t2,560  acrea,  were  incloeed  with  a  ring- 
Ihnoe  or  planting  of  at  least  60  yards  in  widdi.  the  ground  occupied  by  it  will  amount  to  174  aereo. 
A  6-feet  aluno  wall  round  the  inside  of  the  planting  will  extena  to  13,600  roods  of  6  jrarda,  which, 
•t  6b.  6d.  per  rood,  will  cost  X61S.  Bat  the  slteltcred  2.386  acres  will  be  wonh  more  to  the  ten- 
•nt,  and  of  course  to  the  landlord,  than  the  entire  2.560  acres  unsheltered  would  ever  have  been , 
while  the  proprietor  will  have  the  value  of  the  wood  for  the  coat  of  fencing.  Besidce,  it  should 
be  home  in  mind  by  the  proprietor  that  planting,  as  a  ring-fence  to  one  farm,  sliehers  one  aide  of 
4  other  farms  of  the  same  aixe,  whiob  is  an  indacement  to  extend  the  benefits  of  shelter ;  and 
then,  moreover,  can  be  aflbrded  on  a  large  scale  at  a  cheaper  cost  than  on  a  smaU~--so  much  ao 
Ifaat,  were  neighboring  proprietors  to  undertake  simultaneously  the  sheltering  of  their  fanns  on  a 
•yatomadc  plan,  not  only  would  warmth  be  imparted  over  a  wide  extent  of  country,  but  efficient 
fcncing  would  be  accoroiilished  along  march  fences  at  half  the  cost  to  each  proprietor. 

(1090.)  Low  pastoral  forms  should  be  stocked  with  Cheviot^  and  high  with  the  more  hardy 
Blaek^'artd,  sometimes  called  the  Heath  and  Moantain  Sheep ;  and,  although  the  general  treat- 
neot  of  both  breoda  ia  neariy  alike,  yet  their  respective  farms  are  laid  out  in  a  different  manner. 
▲  Cheviot  tbeep-farm  contains  from  500  to  3,000  oheep ;  that  which  maintains  from  500  to  l,00i 

*  Jonnial  of  the  Royal  Agrlciiltvral  Soele^  of  Knglsnd,  vol.  L 
I  Mark-L^ne  Express,  I6di  Dec  1838.  t  Qoanerly  Jourad  of  Agricnkanb  voL  sL 

(890) 


*        FEEDING  SHEEP  ON  TURNIPS.  459 

Is  perhaps  the  hi^ietit  rented,  bciog  within  tiie  reach  of  the  capital  of  many  farmerB ;  and  one  that 
maintains  from  1,000  to  2,000  iH  p<irhaps  tlie  most  pleasant  to  possess,  snd,  if  it  have  arsble  bad 
attacheil  to  it,  will  afford  pretty  good  employmeot  to  the  farmer,  tlioogh,  wiUi  good  shepherds 
under  him,  aiid  no  arable  tarm.  he  could  manafre  the  ronrcms  of  6,000  sheep  as  easily  as  those  of 
500.  A  sbephArd  to  every  600  Cheviot  slieep  is  considered  s  fair  allowance,  where  the  gmnnd 
in  not  very  diflBcuU  tc  traverse,  and  it  may  be  held  as  a  fair  stent  to  pat  1,000  slicep  on  every  1,200 
acres  imperial/ 

(1091.)  Every  Cheviot  sheep-farm  should  have  arable  Isnd  within  it,  to  supply  turnips  snd  bar 
to  the  stock,  and  provision  to  the  people  who  inhabit  it  It  is  true  that  all  the  neceNsanos.  as  weU 
as  tlie  luxarien,  of  life  may  be  parchasod ;  but  no  dweller  in  tlie  country  will  hesitate  a  moment 
to  choose  the  alternative  of  raising  the  necessaries  of  life  and  having  them  at  command,  to  going 
perhaps  many  miles  to  purchase  the  most  trivial  article  of  dome^tio  Ufie.  It  is  not  easy  to  aeter- 
mine  the  proportion  which  arable  land  should  bear  to  paHtoral,  to  supply  tlie  rec^nisite  articles  of 
provimon ;  but  perhaps  2  acres  arable  to  every  20  broetiinq-ewes  the  pantarc  maintains  may  sup* 
ply  all  necefwaries.  Taking  this  ratio  as  a  ba-oin  of  cnlcala'ion.  a  pa^torsl  farm  maintaiuing  !,000 
ewes,  a  medium  number,  would  require  100  acres  of  arable  land,  which  would  be  labored  by  9 
pair  of  horses,  on  a  4-course  shift :  becsuse,  wiHlrtre  not  being  required  on  the  arrrbfe  portion  of 
the  farm,  new  grass  will  be  its  substitute.  The  farm  will  thus  be  divided  into  25  acres  of  green 
cnjps.  23  seres  of  com  after  them.  25  acres  of  sown  granses.  and  25  acres  of  oats  after  the  grass.— 
Manure  will  be  required  ibr  25  acres  of  greeu  crop,  which  will  partly  be  supplied  b3'  (be  100 
acres  of  straw,  by  bone-dust,  and  by  slieep  on  tamips  after  bone-dust  To  render  the  siraw  into 
niannre  there  are  4  horses:  cows  of  the  farmer,  the  shepherd,  and  plowmen ;  with  perhaps  a  few 
stirks.  thp  offspring  of  the  cows,  and  a  young  colt  or  two.  in  the  farm-yard.  The  arable  land  should 
have  a  ring-fence  of  thorn,  if  the  situation  will  admit  of  growth  or  of  stone. 

(1092.)  The  nteading^  for  *nch  a  farm  may  be  of  the  form  of  fig.  28,  containing  a  4-horse  thresh- 
ingmill.  driven  by  water  if  possible,  by  horses  by  neccmiiy :  a  corn-bam,  straw-bam,  chaGT-hoose, 
iriEi^le.  byre,  csrt-slicd,  wool-room,  and  implement-room  for  the  shepherd's  stores. 

(1093.)  The  pastare  division  of  the  farm  should  be  subdivided  into  different  lots,  varying  in 
nnmber  and  dimension  according  to  the  age  and  kind  of  the  stock  to  be  reared  upon  each.  The 
nature  of  the  land  determines  the  age  and  kind  of  stock  to  be  reared  upon  it ;  hr  it  is  found  tliat 
some  land  will  not  suit  breeding-ewes,  and  others  are  unsuitable  fur  hocrgs.  If  the  pasture  con- 
sist chiefly  of  soft,  rough  land,  noggs  are  best  adapted  for  it;  but  if  snort  and  bare,  ewes  will 
thrive  best  upon  it  That  farm  is  best  which  contains  both  conditions  of  pasture,  to  maintain  both 
bci&cding  and  rearing  stock.  In  subdividing  a  farm  into  lots,  each  should,  as  much  as  possible, 
contain  within  itself  the  same  quality  of  pasture,  whether  rough  or  short ;  for,  should  fine  and 
coarse  g"as8  be  included  within  the  same  lot  the  stock  will  remain  almost  constantly  upon  the 
fine,  to  the  risk  of  even  reducing  their  condition.  To  tlie  extent  of  1-5  of  coarse  to  fine  may  be 
permitted  within  the  same  lot  without  apprehending  much  detriment  to  stock.  Should  a  large 
space  of  inferior  soil  lie  contiguous  to  what  is  much  better,  they  should  be  divided  by  a  fence,  and. 
if  requisite,  a  different  breed  of  sheep  reared  upon  each.  By  these  arrangements,  not  only  a 
peater  cumber  of  slicep  may  be  maintained  upon  a  farm,  but  Uio  larger  number  will  always  be 
in  better  condition.! 

(1094.)  The  draining  of  pastoral  farms  is  an  operation  of  great  importance,  as  a  superior  class 
of  plants  will  thereby  he  encouraged  to  grow  in  places  occn|>ied  by  coarse  herbage,  nourished  by 
superabundant  and  stai^nant  water.  A  plan  of  laying  out  hill-drains  may  be  seen  in  fig.  145.— 
Their  collected  waters  may  be  conveyed  away  to  a  contiguous  rivulet  or  hollow  in  open  main- 
drains,  like  that  in  fig.  1 46.  A  spouty  swamp,  of  whatever  extent  and  wherever  occurring,  sliould 
be  drained  by  coupled  stone-drains,  like  fig.  159,  cut  to  the  bottom  of  under  water;  and  the  ordi- 
nary drains  for  conveying  the  water  in  the  branches  should  bo  formed  with  a  cover,  like  fig.  147. 
The  arable  portion  of  the  farm  should,  of  course,  be  drained  by  parallel  drains,  as  represented  in 
fig.  186.  of  uie  form  of  coupled  drains,  like  fig.  159;  and,  if  tiles  are  near  as  well  as  stonea  like  fig. 
183.  One  mean.s  of  keeping  pnrt  of  the  surface  dry  is  to  have  the  channel  of  every  rivulet  how 
ever  tiny,  that  ruus  through  the  farm,  scoured  every  year  in  those  parti  where  accumulated  gravel 
caoses  the  wa^cr.  in  rainy  wcatler  or  at  the  breaking  up  of  a  storm,  to  overflow  its  banks;  bo- 
caose  the  overflowed  water,  acting  as  a  sort  of  irrigation,  sets  up  a  fresh  vegetation,  which  is  ea- 
geriv  devoured  by  sliecp  in  spring,  to  the  risk  of  their  health ;  and  the  sand  carried  by  it  is  left 
on  the  gnvHs  on  the  subsidence  of  tlie  water,  much  to  the  injury  of  the  teeth  and  stomachs  of  tho 
sheep.  The  confinement  of  water  within  its  channels  also  prevents  it  leaving  the  land,  where  in- 
undated,  unduly  wet 

(1095.)  In  recommending  a  connection  of  arable  with  a  pasoture  farm,  my  object  is  simply  to  tV 
snre  an  abundant  supply  of  provision  for  sheep  iti  winter.  Were  our  winters  so  mild  as  to  allow 
sheep  to  range  over  the  hills  in  plenty  and  safety,  no  such  conncxstion  need  be  formed — or,  at 
least  to  a  irreater  extent  than  would  supply  provisions  to  its  inhabitants,  when  situated  far  from  a 
market  But  when  we  are  aware  that  severe  storms  at  times  almost  overwhelm  a  whole  flock, 
and  protracted  snows  and  frosts  debar  the  use  of  the  ground  for  weeks  together,  it  is  necessary 
that  provuNon  be  made  for  the  support  of  stock  in  those  calamitous  circumstances;  and,  surely, 
there  is  no  better  or  more  legitimate  mode  of  supporting  them  than  of  raising  provision  for  them 
upon  their  own  ground.  I  am  quite  aware  of  the  folly  of  trasting  to  com  m  a  high  district  for 
rent  and  am  also  aware  that  stock  alone  must  nrovide  that ;  and  I  have  seen  too  many  instances 
of  failure  in  trusting  to  com  and  neglecting  stocV ;  nevertheless,  it  cannot  be  denied  that  the  mort 
Uoek  are  provided  tciih  food  and  shefter  in  winter,  the  less  loss  will  be  incurred  during  the  most 
inclement  season.    Let  one  instance,  out  of  many  that  could  be  adduced,  suffice  to  show  tlie  com* 

*  Litre's  Pruttesl  ObserysUons  on  Mountain  Sheen. 

t  A  Lsmm'munir  Parmer's  Trsadse  on  Sheep  in  High  Districts.   The  Lammerrouir  Farmer  was  Uie  Isle 
Mr.  John  Pairhsim.  Usllyburtoa,  a  msn  of  good  sense  and  an  excellent  fanner,  snd  whose  acquatntsaoe  I 
I  hsppy  to  cnMvste. 
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fsrtth«8  imniiiitty  from  km  enjoyed,  by  ibod  tnd  shelter  being  provided  fat  dieep  in  wiaier.  b 
Ibe  "Wti  and  cold  winiera  of  1816  and  ]818,  the  extra — ^tbat  in,  the  more  than  amai— km  of  ( 
•■d  lamba  on  the  farm  of  CixMacleoch,  Selkirkahiie,  waa  aa  foUowa ; 

T.  laiA  S200  lamba,  at  8a.  each XdO 

IB  1810,  J   40  old  iheep.  at  20a.  each 40 

X190 

r*  laia  {  300  lamba,  at  8a.  each , X80 

inieiei,  ^   30  old  aheep,  at  20a.  each 30 

XllO 

Valae  of  total  ez/ra  kMa £230 

wheivaa,  on  the  &nn  of  Bowerhope,  belonging  to  the  Mme  farmer  and  on  which  |  more 
■re  kept,  the  extra  loas  in  tlioae  years  was  as  follows : 

Tn  laia  )  70  lambs,  at  88.  each £28 

XB  loio,  J  10  old  sheep,  at  208.  each 10 

X38 

T.  1B1Q  S  ^  I<u°^  *^  ^>- ®^^ <£20 

jn  IBIB,  ^   soldaheep,  at  20s.  each 8 

£28 

Valne  of  total  ez/ra  lorn £6€ 

Deduct  loss  on  Croascleach 230 

Yaloeaaved  on  hm  of  Bowerhope X164* 

(1096.)  Food  and  shelter  being  both  necessary  for  the  proper  treatment  of  sheep  in  winter  on 
pastoral  farma,  the  means  of  supplying  them  demand  the  most  serioas  attention  of  thie  siore-former. 
Daring  winter,  stieep  occupy  tne  lower  part  of  the  farm.  Hoggs  are  netted  on  tomipa  in  the 
early  part  of  the  season,  and  ewes  and  other  sheep  sab^ist  on  the  gras8  as  long  as  it  is  green.  The 
division  allotted  to  green  crop  in  the  arable  part  of  the  farm  contains  25  acres,  and.  ollowing  .1 
acres  for  potatoes  for  the  use  of  the  farmer  and  hin  fieopic,  there  remain  22  acrea  for  tnmips;  and 
as  land  among  the  hills  is  generally  dry.  taniips  grow  well  upon  it;  so  that  30  dooble-horae  can- 
k>ads  to  the  acre,  of  13  cwt.  each,  may  be  calculated  on  for  a  crop.  It  is  judiciously  recommend- 
ed bv  Mr.  Fairbaim  to  carrv  oft,  about  the  end  of  October  or  begiunmg  of  November,  if  the 
weather  is  open — that  is,  fresh — before  the  grass  fails.  4-5  of  the  turnips,  and  store  them  in  heapa 
aa  in  fig.  213,  and  as  described  in  (1016) ;  and  allow  tl)c  etre-hoprfrg^  retained  to  maintain  the  nam 
ber  of  the  ewe-ilock  after  the  draft-ewes  have  been  disposed  oif,  to  eat  the  remaining  1-5  off  the 

Sound,  with  whatever  small  turnips  left  when  the  others  were  pulled  ;  and.  to  strip  the  land  in 
at  proportion.  1  drill  should  be  left  and  4  carried  off.  This  is.  as  I  conceive,  an  excellent  ang- 
gestion  tor  adoption  on  every  hill-fnrm  especially  as  it  secures  the  turnips  from  frost,  and,  at  the 
aame  time,  givea  the  entire  command  of  them  whenever  tliey  are  required  in  a  storm. 

(1097.)  It  is  found  that  ko^pt  fall  off  in  condition  on  turnips  in  spring,  in  a  high  district  if  con- 
fined exclusivclv  upon  turnip-land ;  not  certainly  for  want  of  food,  but  probably  from  too  mach 
exposure  to  cold  from  want  of  shelter.  They  are,  therefore,  always  removed  from  the  tnmipa  in 
the  ailemoon  to  their  pasture,  where  they  remain  all  night,  and  agaih  brohght  back  to  the  tumipa 
in  the  following  morning.  It  is  obvious  that  this  niK^essary  treatment  under  the  circumatancea, 
deprivea  die  land  of  mucli  of  the  manure  derivable  from  the  turnips;  and  hence  farm-dung  shonhi 
be  put  on  the  land  before  the  sowing  of  the  following  grain  crop,  where  the  previous  tnroipa  had 
been  raised  with  bone-dust.  The  Ixiggs  continue  their  daily  visit  to  the  land  until  all  the  tumtpa 
are  consumed ;  which,  amounting  in  all  to  4]^  acres,  may  lapt,  under  the  peculiar  treatment,  17 
score  of  hoggs — tiie  number  kept  for  rcfrcKhing  the  cwu-stock — about  6  or  7  weeks.  Afler  the 
land  has  been  cleared  of  the  turnips,  the  hos:«»  sliould  be  daily  supplied  from  the  store  on  their 
pasture  with  1  double  cart-load  to  every  8  scores,  which  will  be  consumed  in  about  4  hours;  and. 
after  that,  thev  depend  on  the  grass  for  the  remainder  of  the  dav.  Uound  turnipa,  having  no  hold 
of  the  ground,  give  wav  to  the  upward  bite  of  the  sheep  with  the  lower  jaw  teeth,  and  prove 
troublesome  to  them  when  laid  down  upon  grasa.  When  taken  out  of  a  store,  they  should  there- 
fore alwaya  be  cut  with  a  slicer.  Host^B  are  treated  in  this  way  mitil  Mareh.  or  longer  if  the 
weather  is  bleak ;  and  the  advantages  of  it  are  that  they  are  maintained  in  their  condition,  and 
become  proof  agaiust  the  many  diseases  which  poverty  engenders ;  and  their  fleece  weigha  1  lb. 
more  at  clipping-time.  The  cost  of  8  acres  of  turnips  given  to  hoggs.  valued  at  £3  an  acre  In  a 
high  district,  is  17d.  each,  which  is  so  far  counterbalanced  by  tlic  additional  pound  of  wool  which 
the  cost  insures,  and  which  is  worth  from  lOd.  to  la  per  lb.  The  balance  of  5d.  to  7d.  a  head, 
which  is  the  true  cost  of  the  keep  of  the  sheep,  is  a  trifle  compared  to  the  advantage  of  bringing 
them  through  the  winter  in  a  healtliy  state  ana  in  fair  condition. 

(1098.)  As  to  the  oldor  sheep,  they  must  partly  depend,  in  froit  and  snow,  upon  the  14  acrea  of 
tnmipa  yet  in  atore,  and  upon  hay,  and,  of  course,  upon  paature  in  freah  weather.  The  bay  la  ob- 
tained from  the  25  acrea  of  new  grass,  which  may  oe  ail  made  into  hay ;  but  allowing  9  aerea 
for  cntting-graas  given  in  suppers  to  horses  and  cowa  there  remain  30  acrea  for  hajf.  whicn,  at  190 
hay-atonea  (of  22  Iba.  to  the  stone)  per  acre,  give  2,400  hay-stonea,  or  3.771  atonea  imperial.  The 
1,000  ewes  will  eat  1)  Iba.  and  the  hoggs  |  lb.  each  every  day.  besides  the  two  cart-Ioada  of  mr> 
nips  among  tiie  lot  At  this  rate,  the  hay  will  last  31  daya,  which  la  a  shorter  time  than  many 
atorma  continoe ;  but  if  the  whole  25  acres  of  new  graaa  were  made  into  hay,  it  woold  laat  40 
daya.    But  the  roJe  ahouUI  be  to  begin  with  a  fdD  hand  of  hay  at  the  commenoeaient  of  fiumiBg^ 

*  Maplor*8  Treatise  on  Piaetical  8ioi»-Fannlnf. 
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Mid  pMBiTB  whu  Dkjr  be  left  otct  ia  ■  hvonble  KHon,  ind  nix  ft  wilh  ibe  new  of  Ibe  UHow- 


MM  pwam  WBU  Dkjr  oe  len  otct  iq  ■  nvoniDie  Kuon,  ina  nix  n  wi 
log  ■euDD.  for  in;  nilweqaeni  nniuasl  canliaauce  of  •tono. 

(lOM^  But  ia  Horn),  ibair  ptorauder  cannol  b«  givea  U  (heep  apon  inaw,  nfol;  aod  cod 
TOtieiill}',  u  ftiDond-tlrift  may  blow  and  carer  bolh ;  mnd  no  place  la  »  (ailable  for  ibe  parpOM 
fea  ■  iUu,  ■  term,  accordlDg  lo  Dr.  Jamteaon,  litcnlly  aifpiirving  a  coven  or  aheller.  Then  n 
Kill  iDUiy  Mora-hnnon  akeptica]  of  ihe  utility  of  Rella.  if  we  may  jadKeof  their  apbiona  fn 
Ihelr  piactics  3  bat  I  preaumfl  no  great  nfti^'ny  ia  reqaired  10  diacover  llie  hct.  that  atnck  a-  > 
■BBcb  sDre  comrorttbly  lodged  in  a  driniog  atarni  within  a  hiK)i  incJoaore  than  opao  an  o[i- 
beuh.  A  aull  may  be  Ibniied  of  pliDiiog  or  high  antae  wall.  Eiiher  will  tlibrd  abeWi  bnt  tl> 
famei'  Boat  tboagh  n»at  conly.  u  it  alwald  be  fenced  by  a  alone  wall.  Of  dii*  claaa  I  coneeiv. 
the  form  mpreaooied  by  flg*.  333  a  good  one,  and  which  may  bo  chaiucterixed  an  tmltidi  MeU.  I1 


baa  bean  eteeted  b;  Dr.  HowlaoD,  of  Cronbam  Hoiiac,  Ltnarhihire,  and  proved  (or  aOyatM 
Tba  ctrenmacribinj;  atmng  black  line  ia  a  atone-wall  6  feet  high ;  the  dark  grvDnd  within  ia  cor. 

bMween  them,  ao  that  lei  the  winil  blow  from  whalever  qaarter  ft  may,  two  ol  the  recewna  will 
■Iwmyabe  aheliered  from  the  tiorm.  The  tiieof  Ihls«ell  i>  regolaiedhy  thenomber  nfihe  aheep 
kopl;  bat  tfaia  rale  may  be  remembered  in  regard  In  its  accoinmodatkni  Ibr  atock,  that  each  re- 
oeaa  occnpie*  abool  |  put  of  ihe  apace  comprehended  beiweea  the  extrcmiiiEa  of  the  *  projeo- 
Uaaa :  ao  tbal.  in  a  Meil  covering  4  acrca— which  ia  perbapa  the  Irart  giio  Ihey  ahoald  be — erery 

ftppliea  to  the  general  benefit  derived  fmm  every  apeciea  of  Mholter,  "  were  it  not  from  mmiveiior 
economj,  1  know  no  other  circnmalance  that  ahonld  i>et  bonnda  to  the  nizc  of  the  xtella;  aa  % 
■Ball  addition  of  walla  addt  ao  grcitil;i'  10  the  nnmber  nf  the  tree*,  that  they  bceooie  the  more  val- 
aable  aa  a  plantation:  and  the  dnipplnga  of  the  ihecp  or  cattle  iacreaae  the  vahio  of  the  putnra 
to  a  conaiderable  difdance  aronnd  In  a  tenfold  degree.^'* 

|110D.)  A*  a  modiSed  ImprovemenI  of  Ihia  <nrm  of  atell.  Dr.  Ilawiwin  propoaeK  ihe  one  in  fig. 

be  deoomioBied  a  dmtlJe  atell.  Thia  farm  haa  never  yet  been  tHed  ;  bnt  If  made  on  an  ^fequato 
analii.  I  have  no  doabi  of  ita  elBciency.  InMoad  of  one  opening  into  it*  interior  at  a  I  think  it 
riKntd  have  ooe  al  Ihe  head  ol  each  receu  at  A.  for  Ihe  parpoae  of  facilitating  the  ahilting  of  the 
riwep  front  the  onlaide  into  Ihe  interior  cbamben  c.  on  a  dangeroaa  chani^e  of  the  wind.  The 
bav-Mch  will  be  conveDiently  placed  In  Ihe  oenter  of  ihe  atell  al  d.  Thia  atell  •bontd  acarcely 
oceap;  )eaa  groand  than  7  acrea  to  be  really  naefnt ;  thna.  1  acre  in  each  of  the  projeclkiDa, 
Baklnc  i  acrea,  divided  into)  an  ten  for  each  interior  chanber  c,  and  |  an  acre  of  wood  aroqnd 
ki  and  each  leceal  b,  wiih  the  one  at  «.  occupyhig  j  of  an  Brrc.  make  other  3  acrea.  orT  acre* 
In  alL  Bnl  it  would  b«  better  to  occupy  even  more  rround.  The  dark  line  circa marribing  both 
Uw  inwior  and  exterior  la  a  wall  fence,' which  would  no  donbl  make  thia  Ibrm  of  atell  aomewbat 
axpenaiie.  bnt  It  would  have  the  great  admitace  of  acoommodatino;  a  largo  proportion  of  tha 
■aek  Ibr  a  kmg  time  al  one  plaoe,  Btell*  of  thia  conatmeiloa,  beaidea  attbrding  ahelter.  would 
fam  erabi^ltiabmenta  lo  a  paalonl  country,  and  miRht.  moreover,  make  a  fence  tKiwini  one  bna 
and  another.  Tor  inMinee,  If  It  were  deaired  »  divide  a  4  aqa are-mile  fkno  into  otie  of  3  iqnai* 
Bfla^  which  had  been  fenced  with  a  ringfence  planting,  a  few  of  Ibeae  itetla,  placed  in  a  row 
dvwa  a*  middle  of  the  fam,  with  •  abigle  djkn  from  atell  to  atell,  would  not  only  divlda  tha 
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hrae  farm  ioio  Iwo  Fitinll  oDei,  ba(  provide  MsUi  for  bolb  ;  «Dd  btiag  doable,  balf  tbe  nombett/ 
Onliu«-y  ouea  wo  .Id  aulBce. 

(IIUIJ  In  makiuB  iiKlta  of  plintiog,  I  ihink  it  woald  be  desirmble  to  hue  the  tratdds  row  of 
■Dch  injta  as  do  not  m  ijecl  hrjudieii  from  their  lopa:  braiithin.  in  tach  ■  place,  oolj  aerva  id 
drop  WHii-r  iipou  llic  iJieep  l,%ing  in  Ihu  oulnide  recmaca  or  iuoidi.' chimben ;  md  the  dnipiiiiigia 
■0  lir  iojarioua  to  ilie  (tiuvp  u  10  chill  iliem  wiib  cold,  or  eoiapjfli.-  ibi^ir  wool  witli  iciclea  bebr* 
they  get  up  at  da>bn.'ilt  lo  ihakii  ilii:iniKlvo  frc«  vf  ihe  wet.    Tliii  briD  of  tree  ia  fboiid  in  tbe 

detcendiiiK  to  tin:  rcry  |;nHluil.  Il  iliauld  be  emiiJoycd  lo  back  tliu  inside  aa  well  ai  the  OBtatda 
walbii  auiT  liii^  apace  but  ween  thein  lu  be  tilled  wiili  Suoia  fir.  larch,  or  Hich  hard-wood  irceaa* 
will  grow  atihu  clcvutioa.    It  luoai.  buwever.  be  borne  iu  iDind,  iLu  a*  ercry  aoil  doe*  nm  nit 

F1I.3M. 


■praee.  it  la  imposKlhlc  lo  fnlhiw  iliin  nile  implieiily.  Larch  gmws  hea  among  il 
rocka  and  on  tlie  sirlcHorraviaPa;  Scota  lir  on  tliin  dry  auilji,baweverniMrilie  rock  I 
■oil  the  apraee  In  divn.  moiM  aoila. 

(1109.)  With  rcipu^lio  ibu  nunibor  of  aiellaor  atone  fcnceann  a  farm.  Lord  Kaptcr 
iheegtabliahnH-nlarH'liMhrrnlNa'-ayatcniorMt'lK"  which  wonlil  ploce  o:ie  In  the  -  panicoiar 
hunt  "of  evury  diriidou  of  ihc  Hock,  lu  (liia  view,  he  coiiuden  ihiitS4  Hella  wonld  be  reqairad 
on  a  farm  mainiaitiinf!  l.UOO  sheep ;  that  in,  1  tn  little  more  llian  pvcry  40  alieop.*  Hnwerer  db. 
Arable  II  may  he  1o  alford  full  pnileclinn  and  ahi-llor  la  •lock,  it  ia  poaaible  lo  overdo  Iho  tbinir— 
that  ia,  incot  moro  trouble  Biid  •■xpojiiiB  iliaii  necuanary  iu  acroniplialiiug  tlie  object.  On  a.  bnn 
where  ilic  ur;ictice  ia  lor  the  whole  birael  to  pnrnte  ingother.  Il  will  almohi  be  inipracticuble  to  di- 
vide tlicui  into  loll  n(  40.  ouc  lot  for  r«cli  Moll ;  aiid  even  if  die  division  were  BccDtnplii,lied.  it 
would  Ik  with  grou  waMc  of  lime,  macli  bodily  fatiiiue  lo  the  alH-plicrd  and  liia  doff,  and  cob- 
■idorBbte  bealiJig  lo  ibo  alirep.     I  rallier  aem  id  opinion  willi  Mr.  Wilbam  Ilopg,  ibepherd  at 

lot  of  WO  could  etoily  be  al.cd  off  from  ilie  real,  and  accouimodnied  iu  Ihe  n^cvea  of  a  «cll  lika 

hirael  of  1.000  aheep.  • 

(1103.)  Siippoae.  theD.  tl^al  5  aucb  alclla  were  erected  at  convenient  placca.  not  near  an; 
Dllural  moanHof  alieller.  bqcIi  oa  a  crag,  ravine,  or  deep  Iwllow.  bnl  on  an  oien  riung plain,  nm 
whieli  the  drift  BV- ' '   -    ■-■■-'    -■■ ' :--;-i i 


other  place.  Willi  a  stack  uf  li:iy  iniide  and  i  itore  of  tumipi  imtnide,  ereryihiDR  wonld  he 
dr  Ibr  ll<«  emergency.  On  a  auddeo  blsK  coming,  ilte  wholo  hirtel  might  be  aarely  hjdged 
tba  night  in  the  leoward  oolBide  reccaaea  of  even  one  or  two  of  the  uella.  i     '    ' 


TnJr  Ibr  the  emergency.    On  a  audden  blsK 

for  tbo  night  in  the  leeward  ooUide  reecaaea  of  _ -,--„-- 

tic*  llirealcn  >  h'tg  itorm.  next  day,  all  ihe  alella  could  be  iidiabilcd  in  a  abort  line.    Bucb 


tic*  llirealen  >  hing  itorm.  next  day,  all  the  alella  could  be  iidiabilcd  in  a  abort  line.  E 
tteU  aa  fig.a34.bll^  nutiide  and  in, could  hold  ihe  whole liinel  atone  time.  Lord  Napier r 
menda  a  atack  of  hay  lu  be  placed  clow  to  llie  onlaide  of  every  ampU  riicnlar  aielt ;  '-— 

I  conceive,  wonld  be  a  great  meana  of  amaling  tbe  drift  w"'-' '''  -"' ■ 

(1104.)  Mr.  FairbaJm  recomn  -'-  -  '- '  — " ■- 

baling  4  umcBve-aidc^  and  a 
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to  vxafj  ita  ten  of  Ennini).  to  tn 
bnl  if  by  the  teninU  Slbet  of  the  * 


.11  a  Ibet  high,  irdona  b;  tho  liDdlonlt 
je.  uiJ  coped  other  3  feel  with  torfi 
t  mure  ihu  a*,  per  rood  of  S  ywd^ 


An  abjeclion  lo  ihie  Ibrm  of  ncll  w 

eemn  ii  i»  uTCslud  in  <U  pmgro-i      , 

whirh  ii  Mrikei  opwurd.  aud  iheo  Ihmwa  ilowi 

pmnicrilir  Gn-m.  ilie  drift  woulci  be  dcpoiilHi  in  liu^  itiwiln  iit  iri>>  hIiII 

tbit  ill.  FKirbaim  objccu  to  sliEcp  being  loHjiil  id  iIir  invtilc  of  ii  « 

bniiug  more  nheltcr.  •ecniB  11(1011  to  llie  •nniu  <ibJceiH>nii  u  may  be  ur 

■     ■  '-      -  '         -         -  ■-  ■-  -jiu,  blmtlu  MunnHT. 


'.>  of  ihD  wall  fmm 


from  a  l>ui«b 


^^j:i^^^M. 


fllOS.)  There  ta  ranch  diSerenee  of  opinion  rcKardin;  the  nlUily  of^fcrp*"'"  on  a  atora  fcra.— 
Til— a  are  radelv-formmt  )ioaw.'>  in  which  ihpep  am  put  awtnr  cn^'er  iu  wet  wuaUiar.  eapccially  at 
lamblnR  iliaB.  Lord  Napier  re«nniinendi>  one  In  be  en-ctiiil  IwaMo  every  Mull,  lo  rimkiin  iho  my 
fa  winter,  if  oecrnvry  ;  and  Mr.  Lillla  rveu  arlviwt  ilatm  In  bu  biiiit  (o  ointnin  IIhi  wliolu  liiraal 
of  afaeep  in  wet  ireather.  It  •euln*  a  thliiwrii'al  pnijrul  ID  hniini  a  lainc  Uiick  <il'  iJiOMp  for  dav^ 
and  p<'i4iip<  week';  avl.  iFcveu  pmriicHbln.  il  i-odI.I  um  he  dono  but  at  u-n.'nl  r.<»i.  I  ui,-"'e  wilh 
thttw  who  DbjeM  10  •l.tepcoLi  in  liii;li  farnin.  bccaiiHO,  wlien  inhabilLsl  in  wiiilur, oven  fijr  ana 
Disht,  by  u  aiTiDy  tlirrp  lu  would  lii]  thum.  an  iiuiutural  hii^lii  of  tumpuntiin:  iii  occaniuued, — 
Com  luy  be  HrTJcOBbto  il  nifilit  whun  a  Kva  hi-coiiic*  aick  ai  lambing,  or  wiicn  a  iamb  luu  lo  ba 
BHidieniil  upon  a  owe  tliu  liaa  \att  licr  uvru  lanib,  becauw,  ilieae  caeca  hsiiig  low  at  a  limo,  die 

(1  IWI.|  In  an  n<i<licl[i:red  More-fiirni  il  it  Giund  n>qaij>ile  to  hnvo  9  padilnckA  and  tlio  nnmber  il 
anlBcieal  lo  eonliin  all  tlie  invalid  idioori.  inpa.  aiul  twin  lambis  nntil  atroiii;  onnuL'h  10  join  Ibe 
kinel.  Hay  ahonld  be  Hauked  wiiliiii,  ami  ilia  inrnipa  moreil  around  the  oniHiiln  walla,  or  In  iba 
plaiiiiu3of  tlie  alelU  Tain  miy  nraio  wiih  tlin  liiriiDl  ui  tlie  early  part  of  Ibo  HuuiiDHr-,  but.  aa 
Bi  onlinary  d.vke  will  niiijitie  Ilium  lu  auluniu.  ilwy  ulioulil  bo  punned  iu  oiia  of  llio  alcl]^  on  Laj 
■r  tomipa.  onlil  pot  to  the  ewoe. 

(HOT.)  Wbcrairivalut  pajHea  tliroi'jh  an  important  port  of  the  farm,  it  will  be  advlmble  te 
-^ro>v  iridgei  acrou  it  at  pui^faiiienl  pbicea  fiir  iliuep  10  ann  alonit  witluiul  dnniior,  eillier  to  bot- 
r  pMlare  or  hetior  nhcltcr  on  the  nppoiite  bank.     Britlqo*  are  bom  cuiunracLeil  of  eioap.  and. 
'    "  '  "'  bui.  ir*lniK->ciuiool  be  finiul 

nay  be  laiil  cIom'.  and  b 


Ihoagii  roagh.  if  pnl  Inxi'ihi'r  1 
•i  for  B^he*,  Ihey  may  dii  Cor  bun 
gelber  by  IraiuTena  piece*  6  fuel 


ough  turf,  will  for 


of  alow 


(I10§  I  Tbeae  an  ail  the  remarkx  that  occorto  me  in  rerurence  In  ibe  n 
paaural  farm  in  wintur ;  and.  akhoucli  manir  uf  then)  are  cii'iitly  npplicabtu 
yet  tboir  circara«a»cna  are  ao  lir  dili!:rcut  an  lo  wamuii  oxHliliDDlioiiB  oT  maii^iciniienL  Tiipre  ia 
iHti  circamalBjica  which  obvioiulir  rtMider*  mndilii^niion' in  mwiaiiirmunl  nei.'VHB'y.  and  thai  iellie 
diiArenne  in  hahii  halwlxl  the  BJorl/inrdauilUlicviot  brecddofidievp.  ihe  fonncrbuia*  Ibo  beat 
nited  Inra  bi^hCirin,  8  im^iif  iliehill-farraat'Kiouil  to  iltebik-hcK  pnlniaoroDrmoniiUin  nuiuee. 
ts  4.000  bet  abon  the  lenl  of  the  aea.  and  umbrkcias  many  ilioiuaiiJ  acre*)  aud,  aa  hud  at  llial 


•AI/imnM 


ilr  rumiK'a  Troa>l«  on  aheap  la  UI 
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elenoion  camiot  be  ex]^ected  to  yield  mach  natritioQs  vegetation,  nmoy  acree  in  aome  plaei 
feqnired  to  soppoit  a  amgle  ibecp,  ao  that  a  farm  containing  1.000  eheep  may  reqolre  nion  fi,OM 
to  5,000  acrea;  oat  there  are  tiew  bill-farmen  who  poasem  only  1,000  iiheep.  Tbe  circainataiioa 
of  elevation  and  aeclasion  from  roads  alao  imposes  modifications  in  the  feeding  fitim  that  parsoed 
in  the  lower  country.  The  store-farmers  of  the  lower  country  sell  what  lambs  tliey  can  apam 
after  retaining  as  many  as  will  keep  their  ewe-stock  fresh.  They  Urns  dispone  of  all  their  wcifaer* 
hoggs,  the  smaller  ewehoj^gs,  and  draft-ewea^which,  if  parted  with  at  an  eariy  age,  say  3  yean^ 
become  more  easily  fattened  on  tamips  in  the  low  country  than  wethers  of  the  same  age.  Snf^ 
pose  that  1,000  ewes  wean  1.000  Iambs,  500  of  these  will  be  wether  and  500  ewe-hoggs;  of  ^rbidi 
latter  17  score,  or  340,  will  be  retained,  and  the  remaining  160  disposed  of.  It  is  the  practice  of 
the  hill  store-farmer,  on  the  other  hand,  to  pnrrhase  these  lambs — rear  them  until  6t,  as  w«then^ 
to  go  to  the  low  conntry  to  be  fed  fat  on  tamips — and.  being  a  purchaser  of  lambs,  keeps  fe^irer 
breeding-ewes  than  wethers. 

(1109.)  It  seems  impracticable  to  have  arable  land  on  a  hill-farm — at  least  hill-farmera  are  un- 
willing to  admit  that  turnips  arc  the  best  food  for  their  stock  in  winter.  Whatever  may  prompt 
them  to  object  to  any  arable  caltore  on  their  fanus,  it  would  require  very  cogent  reasons  to  prove 
tliat  Black  faced  sheep  would  not  thrive  well  on  turnips  in  the  hills,  if  these  could  be  raised  in 
aufiicient  quantity  apon  the  spoL  Doabilcs^  on  maii^  furms,  far  removed  from  the  great  thoroagh- 
fares  of  the  country,  it  would  be  very  dillicult  to  bring  even  a  favorable  spot  into  culture,  and  ea> 
pecially  to  raise  green  crops  upon  them  as  they  should  be ;  but,  on  the  other  band,  there  are  mmny 
glens  among  the  liills»  not  far  removed  from  tolerable  roads,  in  which  culture  might  be  practiced 
to  great  advantage,  the  produce  of  which  would  assist  to  maintain  the  condition  of  the  flock  through 
a  stormy  period  of  6  weeks  or  2  months. 

(11 10.)  As  a  comiborative  proof  of  tlie  atility  of  some  culture  on  hill-farms,  it  is  the  practice  of 
many  hill-farmers  to  take  either  tamips  or  a  roirih  grazing  for  their  Block  in  the  lower  part  of  the 
country,  aa  nearly  adjacent  to  their  homes  as  food  can  be  procured ;  and  many  lowland-farmen. 
who  possess  hill-farms  besides,  bring  down  their  young  slieep  to  the  low  country  in  winter,  and 
put  them  on  tamips.  When  turnips,  however,  are  taken  for  this  purpose,  a  considerable  expense 
is  incurred,  and  a  rongh  pasture,  tnongh  less  efficacious  than  turaipn.  may  bring  the  stock  through 
the  dreary  part  of  winter  tolerably  well ;  but  the  convenie^nces  of  home  are  wanting  liere,  and 
when  snow  falU  deep,  and  covers  the  ground  for  weoki*  together,  little  provision  has  been  naade 
to  get  at  the  turnips  in  the  fields ;  and  then  whins  and  bashes  afford  the  only  food  where  there  is 
no  hay.  but  where  there  is,  it  is  of  course  given  them :  bnt  then,  in  this  case,  there  waa  no  use  of 
incurring  the  expense  and  enduring  tbe  fati;:ur  of  tbe  Hock  going  from  home,  when  bay  could  be 
given  them  in  tlieir  own  haunts.  Hence  tbe  n('Ct\«8iiy,  \%berever  turnips  arc,  of  stormg  a  large 
proportion  to  be  used  in  rmorpencics.  Wht*re  a  Soois-lir  pinntation  is  near  a  haunt  of  sheep,  ihev 
need  not  starve;  for  a  daily  supply  of  branches.  frc8h  cut  from  the  trees,  will  not  only  rapport 
them,  but  make  them  thrive  as  heartily  as  upon  hay  alone ;  and.  if  a  small  quantity  of  hay  is  given 
along  with  the  fir-leaves,  tliey  will  thrive  better  than  on  hay  alone.* 

(1111.)  One  inducement  may  make  some  bill-fanners  send  their  stock  to  a  lower  conntry  in 
winter — namely,  the  want  of  adequate  shelter  at  home.  Their  hilU  are  bare  of  i^ood,  tbe  few 
trees  being  confined  to  tbe  glens,  and  of  course  sbcep  ran  find  no  shelter  in  tlieir  osoal  grounds; 
and  it  is  surprising  how  sni^ceptible  of  cold  even  Black-faced  slieep  are  when  the  atmosphere  ia 
becoming  moist.  They  will  cover  down,  creep  into  comers  and  beside  the  smallest  bashes  fisr 
shelter,  or  stand  banging  their  heads  and  grinding  their  teeth,  having  no  appetite  for  food.  If  m 
piercing  blast  of  wind  follows  such  a  cold  day,  tbe  chances  arc  tliat  not  atew  of  tliem  peri^  in 
the  night;  and,  if  thick  snow-drift  comf*son,  tViey  drive  before  it,  apparently  regardlcaaof  conaa> 
qaences,  and  get  into  siime  hollow,  where  they  are  overwhelmed.  Thus  the  utility  of  atella  be> 
comes  apparent,  and  many  hearty  wishes  are  no  doubt  expressed  for  them  by  the  fanner  and  hie 
shepherd,  when  too  late  to  save  the  flock. 

(1112.)  Much  divennty  of  opinion  exists  ia  regard  to  the  best  form  of  stell  for  high  pastureik 
where  wood  seldom  grows.  At  such  a  higlit  tbe  spmce  will  not  thrive ;  and  tbe  larch,  being  a, 
deciduous  tree,  affords  but  little  shelter  with  its  spear  pointed  top.  There  ia  no  tree  but  the  ever> 
green  Scots-fir  fit  for  the  purpose ;  and,  when  surrounding  a  circular  stell.  such  aa  ia  represented 
by  fig.  237,  it  afibrds  very  acceptable  shelter  to  a  large  number  of  sheep.  In  reference  to  thie 
particular  form  of  stell,  it  consist!^  of  2  concentric  circles  of  wall,  represented  by  the  dark  line*  in 
tbe  figure,  inclosing  a  planting  of  Scots-fir.  and  having  a  circular  space  a  in  the  center  for  aheept 
which  can  be  made  as  largo  as  to  contain  any  namber.  This  may  be  denominated  an  iwtide  utelL 
in  contradistinction  to  tliat  in  fig.  233,  and  has  been  proved  efficient  by  tbe  experience  of  Dr.  HoiMr> 
ison.  Its  entrance,  however,  is  erroneously  made  wider  at  tbe  mouth  than  next  the  interior  circle 
<i,  which  has  the  efiect  of  increasing  the  velocity  of  the  wind  into  the  circle,  or  of  sqaeexing  the 
theep  wlien  thev  enter  the'  passage  in  numbers.  Were  the  passage  parallel  it  woald  be  better, 
but  if  wider  at  tlie  inner  end  it  would  be  of  still  better  construction. 

(1113.)  But,  where  trees  cannot  be  planted  with  any  prospect  of  sncccsa,  atella  may  be  fenncd 
Without  them,  and  indeed  asnally  are ;  and.  of  ail  the  forms  that  have  been  tried,  the  circular  hmm 
obtained  the  preference  on  hi  11- farms;  but  the  difilcolt^  of  determining  their  cdxe  aa  the  beet  ia 
(Mill  a  matter  of  dispute  among  hill -farmers.  Lord  Napier  tliinks  that  7  yards  diameter  is  a  icood 
siae,  and  that  the  largest  should  not  exceed  10  yards,  inside  measure ;  while  Mr.  William  Hofcy 
approves  of  18  yards.  I  am  inclined  to  agree  with  Mr.  Hogg.  In  the  first  P^^ce,  the  circular  form 
ia  better  than  a  tqnare.  a  parallelogram,  or  a  cross ;  becanse  the  wind  atriRing  againat  a  curved 
worface,  on  coming  from  any  qnarter,  is  divided  into  two  columns,  each  weaker  than  tbe  undivided 
maas ;  whereaa,  on  striking  againat  a  atraight  anrfaoe,  thoagh  ita  velocity  ia  somewhat  checked.  It 
b  still  undivided,  and  ita  force  still  great  when  it  rebounds  upward  with  increaaed  foree.  aid« 
curling  over  the  top  of  the  wall,  throws  down  the  anow  a  few  yards  only  beyond  it — that  is,  into 
the  interior  of  the  figure.    Any  one  who  baa  noticed  the  poaition  of  dnfta  of  anow  oa  eaok  aUl^ 
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(1114.)  Stclls  rimald  be  fitted  op  with  hay-rackn  til  round  the  inside,  as  in  fig.  S38.iiot  ia  A» 
•xpeoMve  fonu  of  the  circle,  bat  of  a  roaDy-mded  regolar  poivgnn.  It  is  a  bad  plan  to  makeabeep 
•at  ha^  by  rotation,  as  recommended  by  Lord  Napier  an^  Mr.  Little,  bat  condcnnned  by  Mr. 
Fairbainip  for  tbe  timid  and  weak  will  be  kept  couHtantly  back,  and  suffer  mach  privalion  for 
days  at  a  time.  Let  all  have  mom  and  liberty  to  eat  at  one  time,  and  a*  often  aa  they  chooaou 
The  hay-stack  should  be  bailt  in  tlie  center  of  tbe  stellp  as  in  fig.  238,  where  it  alioald  be  placed 
on  a  basement  of  stooc.  rtiHed  6  inches  above  the  groond.  A  small  stack.  5  yards  in  diameter  at 
the  base,  6  feet  high  in  the  stem,  with  a  top  of  6  feet  in  hight,  will  contain  about  4.'>0  hay-atonea 
of  hay.  which  will  last  200  slieep  33  days,  about  tlie  average  duration  of  a  long  storm ;  hot  apon 
the  same  base  a  much  greater  quantity  of  hay  could  be  built.  Tlie  interior  circamfercnce  of  the 
■tell  measares  160  feet  roond  ihc  hay-racks,  and  if  8  or  9  six-feet  flakes  were  pot  round  the  stack, 
•t  once  to  protect  the  liay  and  serve  as  additioniil  hay-racks,  that  would  give  47  feet  more,  whidi 
together  anbrd  I  ff>ot  of  standing  rot.m  to  each  of  200  sheep  at  one  time,  and  supersede  the  objeo- 
tionabie  plan  of  feedhig  tliem  in  rotation. 

(1115.)  Stells  fonu  an  excellent  and  indispensable  shelter  for  slieep  in  a  snow-storm,  when  de- 
prived of  tlieir  pasture ;  but  it  has  occurred  to  me  that,  in  want  of  stone-stells,  very  good  stells  or 
ehambers  might  be  made  of  snow  of  any  form  or  size  desired.  Even  around  tiie  s{iace  occopied 
by  slieep,  after  a  heavy  fall  of  snow,  astell  mi'rht  be  constructed  of  the  snow  itt^If.  taken  from  its 
interior  and  piled  into  walU  as  wide  and  high  as  required.  Snrh  a  construction  would  remain 
as  long  aH  tlie  storm  endured,  a  new  storm  could  be  made  available  for  repairs,  and  even  after 
the  ground  was  again  clciir,  the  snow-walls  wt.uld  remain  us  scrt;c*ns  for  some  time  after.  A 
small  drain  or  two,  in  case  of  a  tliaw.  would  couv<>y  away  tbe  water  as  the  snow  melted.  Aa 
long  as  the  ground  continues  green,  natural  hfaelter  is  as  requisite  as  Klells ;  tliese  consist  of  rocki^ 
crags,  brae.1,  bublies,  lieather,  and  such  like.  To  render  tlio^e  as  available  to  Uie(*p  as  practicable, 
tlic  ground  should  be  cleared  of  all  obstiuctions  around  them,  and  bushes  planted  in  places  most 
suited  to  tbeir  grow!h,  such  as  the  whin  (Ulex  enrop^eaj.  in  poor  tliin  clay,  and  it  is  a  favorite 
food  of  slieep  in  winter;  the  broom  fGeni^laicooanaJfOa  rich  light  soil;  the  juniper  ^Jtin'/wnes 
communUj,  in  sau^^*  soil ;  the  common  elder  /S/rmb»cuB  nigraj,  in  any  soil,  and  it  grows  well 
hi  exposed,  windy  situations;  the  mountain  adi  (Pyrnt  aumpari"),  a  hardy  grower  in  any  soil; 
and  tlie  bireh  when  butihy  (BHula  olbaj,  grows  in  any  soil,  and  forms  exeelleut  clumps  or  hcdgea 
for  shelter,  as  well  as  the  hazel  (CorylH\  avcllaiuij,  sn^l  the  common  heaths  (Ei-ica  vuigarUwaA. 
UtraVtx)^  when  they  get  leave  lo  grow  in  patches  to  their  natural  hight  in  peaty  earth. 

(1116.)  Since  hay  is  tlie  principal  food  given  to  sheep  in  snow  or  in  black  frost  it  is  matter  of 
importance  to  procure  them  this  valuable  provender  in  the  best  state  and  of  the  best  description. 
It  has  long  been  known  that  irrigation  promotes,  in  an  extraordinary  degree,  llie  growth  of  tho 
natural  gnisses ;  aud  perhaps  there  are  few  localities  which  possess  greater  facilities  for  irriga- 
tion, tiioui^i  on  a  limited  scale,  than  the  Hi«rhland  glens  of  Scotland.  Rivolcis  meander  thera 
through  hauglis  of  richest  alluvium,  which  bear  the  finest  description  of  natural  pasture  plants, 
and  yet  irrit^ation  is  entirely  neglected  in  tliose  regions.  Were  tlie  rivulets  in  winter  subdivided 
into  irri^'ating  rills,  tlie  produce  of  these  haughs  might  be  multiplied  many  fold.  It  is  not  my 
purpose  kert  to  describe  tlie  management  of  irrigating  meailows — that  I  will  do  ere  all  the 
winter  operations  terminate ;  nor  is  it  my  intention  to  describe  the  bctst  mode  of  coovertiDf 
natural  grass  into  hsy,  for  that  will  form  part  of  our  occupation  in  the  summer  season :  all  that  ia 
reqaisi^«  to  be  said  in  tliis  place  on  the  subject  of  irrigated  meado>%'S  is»  thaL  as  tlicy  might 
be  formed  with  great  advantage  to  stock  in  many  places  where  they  are  at  present  neglected, 
I  cannot  too  earnestly  draw  the  attention  of  hiUfarmers  to  their  atility ;  and  ajthough  the  locali* 
ties  in  which  tiiey  can  be  constructed  are  limited  in  extent,  they  will  not  be  the  less  valuable  oa 
that  account.  One  obstruction  to  their  formation  is  the  neccusary  fencing  required  around  ibem* 
to  prevent  the  trespass  of  stock  while  the  grass  is  growing  for  hay.  Bet^ides  |.laces  for  irrigation, 
there  arc  rough  pa- r lies  of  pasture  frequentlr  found  in  the  hills,  pmhablv  stimulated  to  growth 
by  latent  water  perrorming  a  Fort  of  under- irrigation  to  the  roots  of  the  plants,  which  slxinld  bo 
mown  for  hay  ;  and  to  save  farther  trouble,  Mt«  hay  should  be  ricked  on  tlie  sfiot.  and  surmunded 
by  small  hurdlos,  through  which  the  sheep  could  feed  in  frosty  weailier  from  the  rick,  aud  keep 
themijclves  in  fair  rondiiion.  They  would  assemble  round  the  stacks  at  stated  hours,  aiid,  afhrr 
filling  themselves  with  dry  food,  again  wander  over.  It  may  be.  tbe  baro  bat  f^recn  s^^ard  for  the 
remainder  of  the  day.  until  severe  black  fro^t  make  them  frequent  tlie  stacks ;  and  %%  ben  snomr 
comes,  the  stells  would  be  their  place  of  refu;;e  and  support  As  tlie  hay  in  the  stacks  is  eaten 
in,  the  flakes  should  be  drawn  closer  around  tlicm,  to  allow  it  to  approach  again  w^itliin  reach  of 
the  sheep. 

(1117.1  [She^pjlakes  or  hnrdle^. — Flnkes  are  constructed  in  two  different  forma.    The  one  Pep- 
resented  by  fig.  216  is  the  strongest  and  most  durable,  but  is  also  the  most  exponnive  in  first  coct. 
Tlie  fi/iire  exhibits  2  flakes  joined  and  supported,  in  the  way  tlie^*  are  plact^l,  to  form  a  fonc«. 
Each  flake  of  this  construction,  with  its  fixtures,  consists  of  14  pieces,  viz.  2  side-posts  a,  A  nii1»  6, 
and  3  braces  cdd.  which  iro  to  tomi  the  single  fluke ;  and  1  stay  f,  1  stake  g  or^e,  and  3  pops  k  or 
t,  which  are  required  for  the  fixing  up  of  each  flake.    The  scantling  of  the  parts  a^e  the  side  pn«ta 
4}  feet  long,  4  inclies  by  2  inches.    The  rails  9  leet  long.  31  inches  broad  by  1  inch  thick.     The 
braces,  3  diagonals  5  fo<:t  2  inches  lonir.  2|  inches  broad  by  \  inch  thick,  and  1  upright  4  feet  Ion}?; 
and  of  like  breadth  and  thickuera.    The  sUy  is  41  feet  long,  4  inches  broad,  and  2  niches  thicic, 
and  bon*d  at  botli  ends  for  the  pegs ;  the  stake  1|  feet  long,  pointed  and  bored.    Thu  pegs  1  foot 
long,  1  i  inch  diameter. 

(1118.)  The  pruparatfon  of  the  parts  consists  in  mortising  tlio  side- posts,  the  mortlsca  bc^mg 
viually  left  round  in  the  ends,  and  they  are  bored  at  equal  distances  from  llie  joining  and  M«y 
pegs.  Tlie  ends  of  the  rails  are  roughly  rounded  on  the  edues,  which  complete*  tlie  prf>parati«Ma 
of  tho  parts ;  and  when  tlio  flake  is  completed,  its  dimeuMons  aro  9  feel  in  length,  and  3  IV^t  4 
Inches  in  brnidth  over  tlie  rails ;  tlie  bottom  rail  being  9  inches  from  the  foot  of  tlie  |H>«t,  and  tLe 
•f  per  rail  a  inches  from  tho  head. 

(1119.)  The  other  form  of  flake,  ^hicb  is  by  fitf  more  extensively  employed,  tbungh  by  ■« 
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tlie  bMtt  roniitti  of  the  nae  part8»  except  that  it  has  alway»  five  raili,  and  the  only  mala- 
rial difference  in  the  acantling  is,  that  the  rails  are  all  1|  inched  sqoare.  An  eaaentiaY  difference 
alao  ocean  in  the  preparation  or  manafocture  of  this  kind  of  flake.  The  enda  of  the  rails  are  alt 
turned  round  by  machinory,  and  the  side-poBts  are  bored  for  their  reception,  as  well  as  for  the 
pees  by  like  machinery.  The  five  raib  in  the  flake  are  divided  in  hight  as  follows :  The  bottom 
mu  9  inchesfrom  the  foot  of  the  posts ;  the  spaces  between  the  first  and  second  and  the  second 
and  third  rails,  are  each  7  inches,  and  the  two  upper  spaces  are  respectively  8  and  9  inches*  lear* 
ing,  as  before.  5  Inchos  of  the  post  above  the  upper  rail. 


expense  of  potting  the  parts  together  is  usually  3d.  each  flake,  including  nails.  The  bar-flaka 
first  described  is  not  generally  to  be  found  in  the  market,  and  is  chiefly  made  to  order;  the  price 
about  as.  6d.  each  flake,  with  fixtures. — J.  8.1 

(1121.)  As  hurdles  in  England  arc  somewhat  dlflerently  put  tocher,  as  well  as  made  of  a  dif- 
ferent sort  of  wood  ;  and  as  the  folding  of  sheep  on  tormps  is  di^rently  managed  in  that  coun- 
try from  what  is  given  above,  it  seems  proper  to  advert  for  a  little  to  both  these  subjects;  and 
first  as  to  the  structure  of  hardies. 

(1132.)  Where  the  common  crock-willow  (Scdix  frarili*)  will  grow,  every  farmer  may  have 
poles  enoagh  every  year  fbr  making  2  or  3  doxen  hurdles  to  keep  up  bis  stock.  To  esublish  a 
plantation,  large  cuttings  9  or  10  feet  long  should  be  pushed,  nut  driven,  into  moi»t  soil,  and  on 
being  fenced  from  cattle,  will  soon  shoot  both  in  the  roots  and  head,  the  latter  being  fit  to  be  eol 
every  seventh  year.  Where  soil  for  a  willow-plantation  does  not  naturally  exist,  tlio  farmer  ea» 
buy  his  hardies  ready-made  at  16s.  the  dozen ;  when  made  at  home  they  cost  4d.  each,  and  wliea 
the  shepherd  makes  them  they  cost  onlv  his  time.  Hnrdie-makers  go  the  round  of  the  coontry 
and  make  at  4d.  and  mend  at  dd.  each,  finding  their  own  tools. 

(1123.)  "  A  hnrdle-niaker's  tools,"  savs  Mr.  Main,  "are  a  hand  saw.  light  hatchet,  draw-sfaaw^ 
flamard,  a  oenter-bit  and  stock,  a  tomahawk,  and  gimlet  He  has  also  a  reuding-frame,  which  la 
a  common  treasel  a,  fig.  239,  on  which  3  strong  poles,  h,  are  laid,  leaning  and  connected  by  • 

Fig.  339. 
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piece.  A  called  a  bridge.  Besides  this,  he  has  a  contrivance  fbr  shaving  the  polos,  &c.  In  doing 
tbia  3  anger-bolea  are  bored  in  a  post,  to  admit  2  stout  square  iron  stubs,  having  ears  to  aasiS 
m  withdrawing  them  when  done  with.  The  stubs  project  from  the  surface  of  tlie  post  about  ff 
mche«  let  in  aboat  3  feet  from  the  ground,  and  8  inches  from  each  other,  though  not  exactly  hori- 
xontally,  the  one  nearest  the  workman  being  higher  than  the  other,  as  seen  at  fl^  fig.  240.    lie 
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«i  of  tfaoao  fltnba  la  to  hold  the  poles  while  thev  are  shaved ;  being  at  the  same  time  sappoHt^ 
Igr  a  aiandard,  b,  aboat  3  feet  from  the  post,  and  having  a  sharp  short  spike  on  the  top  to  steadr 
w  pole  c  onder  the  action  of  the  draw-shave.    In  the  same  poat  a  square  staple,  &  fig,  WMim 
drifOB,  to  hold  tbe  feet  of  the  faeada  while  they  are  mortised,  assisted  by  a  bw  atool,  b, 
(8M) 
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(1194.)  "AH  tibcie  thingii  being  rctdy,  the  poles  are  prepared  ibr  the  diflerent .     . 
they  can  be  oonveited.    The  bott-eDd  of  the  pole  ie  first  sawed  off;  4|-feet  lengtui 


Fig.  241. 


Po 


THE  SqUARE  STAPLE  AND  9TOUL  IN  HURDLE-XAKIIfO. 

of  heads*  a,  fig.  243 ;  9-feet  lengths  make  a  pair  of  slots,  b ;  5-feet  lengths  make  a 
€*  and  3|-feet  lengths  make  a  pair  of  aprignts,  d. 

*  Fig.  943. 


p«irof  stay-ibti 
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(1I35J  "The  next  proceeding  is  rending  the  diflbrent  piixses.  which  isdono  at  the 
frame,  fig.  239.  Tlio  piece  is  put  over  the  bridge  c,  with  ine  butt-end  upward.  The  flamrdsk 
fig.  243 — sn  edge-tool  of  iron,  with  a  wooden  nandle — is 
pmccd  across  the  pith,  and  driven  down  with  a  wooden 
Salon  b.  When  entered  down  1  or  t2  feet,  tlie  pi»lu  ia 
broQglit  up  to  bear  upon  the  bridge,  and  at  tlic  same  time 
on  the  nnaer  side  of  the  top  of  tin*  tressel.  Tlic  pole  being 
kept  down  by  the  left  baud,  while  the  tianinrd  i«  t^aiucd 
by  ihe  right,  hy  bending  nud  lurniu.:;  the  pole,  tlic  cleavage 
is  performed  from  end  to  end  wiih  preat  exactness.  They 
next  undergo  n  litths  chopping  or  hewing  with  the  hatchet* 
to  cut  off  the  knobs  on  the  outside,  keeping  the  inside  as 
■qqarc  as  possible.  The  next  uperation  is  sliaving  off  the 
bark  a!id  all  irregtilaritics.  and  giving  each  roombcr  of  the 
hurdle  its  proper  form. 

(1126.)  **The  maker  next  proceeds  to  form  the  hurrlle; 
4  low  stumps  arc  driven  into  the  ground  to  mark  the  length, 
and  4  other  to  mark  the  distance  between  the  upper  and 
lower  slots ;  a  pair  of  heads,  one  at  each  end,  arc  luid  down 
in  their  richt  position,  the  flat  or  pith  side  upward ;  the  G 
■lots  are  then  laid  at  due  distances  ufiou  the  heads,  and  the 
latter  arc  tcribed  to  the  size  of  each  sioi,  to  rcgulaie  the  mortises. 


][ 
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The  hurdlemakcr  use*  no fixN* 
rale  in  his  operations,  he  having  rods  cut  to  the  different  lengths  of  tlic  re.<poctive  pieces :  2f»d 
the  entire  distances  between  the  slots  arc  arranged  by  the  eve,  the  ]o^%-er  ones  being  grsJaafly 
closer  tcHCOther,  as  seen  in  Hg.  S42 ;  and  tlie  strongest  pair  of  slots  arc  usually  chosen  for  the  hielh 
Mt  and  lowest  of  tlie  hurdle.     One  of  the  heads  w  then  placed  on  the  staple  a,  fig.  S4I.  and  rest- 
ing on  tlie  top  of  tlie  mortising-steol  h,  to  which  it  is  fixed  in  an  opening  By  a  wedge.    The  ce» 
ter-bit  and  stock  drills  out  a  hole  at  each  end  of  the  mortises,  and  also  one  for  the  diagonal  brars 
■lot  about  2  inches  below  the  lowest  slot,  and  a  little  out  of  the  Ihio  of  the  mortises  above.   It 
will  be  observed  that  mortises  made  by  a  center-bit  leave  an  intermediate  piece  between  the  tp- 
erturcs,  which  is  taken  out  by  the  tomahawk  c,  fig.  S43.  a  tool  made  for  ilie  purpose.    One  end  m 
a  sharp  itoiit-poiuted  knife,  which  cuts  each  side  of  the  middle  piece  left  in  the  mortise,  and  tit 
other  end  hooks  out  the  piece  not  dislodged  by  the  knife.    The  mortising,  which  with  a 
(MO) 
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tnd  cbitel  woold  take  np  1  hdar,  is  done  witk  the  center-bit  and  bawk  in  5  minntea.  Tbia  hetd 
la  BOW  bammered  on  to  the  alota,  and  the  other  head  ia  prepared  and  hammered  on  in  the  aam* 
way.  The  top  and  bottom  alota  are  next  nailed  to  the  beads,  and  then  the  upright  alot  exactly  fai 
the  middle.  The  2  stay-slots  are  cut  with  a  bend  at  the  bottom,  and  rather  sharply  pointed ;  the 
points  are  driven  tbrous^b  these  obliqne  mortises,  and  their  beads  broa^ht  up  to  bear  on  the  top 
cf  die  aprigfat,  and  naUed  to  each  slot  from  top  to  bottom.  The  hurdle  is  then  raised  on  its  feeti 
•nd  the  naiu  clenched,  which  finishes  the  business.  The  gimlet  is  used  for  every  nail,  and  a  amau 
block  of  wood  placed  ander  each  sbt  while  the  nail  is  driven.  The  nails  used  are  of  the  best  iron, 
tnd  what  are  callcKl  fine-Arawn — ^not  square,  but  rather  flattened,  to  facilitate  clenching,  on  which 
much  of  the  strength  of  the  hurdle  depends ;  the  head  of  the  nail  is  somewhat  large.  Their  prioft 
]fl  6d.  per  lb.;  100  poles  at  IBs.  make  36  hurdles,  which,  including  nails  and  workmanship,  coat 
£l  11a.  6d.,  or  10s.  6d.  per  dozen.  Although  toe  horiaEontal  slots  are  cut  9  feet  long,  the  hurdle^ 
when  finished,  is  only  somewhat  more  than  8  feet,  the  slot-ends  going  through  the  heads  1  or  9 
faicheg ;  2  hurdles  to  1  rod  of  16  feet,  or  8  to  1  chain  of  22  yards,  are  the  usual  allowance." 

(1127.)  A  larger  kind  of  hurdle,  called  pctrk  hurdles,  worth  2s.  each,  is  made  for  subdividing 
meadows  or  pastures,  and  are  a  sufficient  fence  for  cattle.  From  all  this  it  is  obvious  that,  whea 
the  small  hurdles  are  used  for  sheep,  the  larger  class  roust  be  obtained  to  fence  cattle ;  whereaa 
the  Scotch  flake  described  above  (1117),  and  in  fig.  216,  answer  both  purposes  at  once,  and  are 
therefore  more  economical. 

(1128.)  "  The  hurdles  being  carted  to  the  field,"  continues  Mr.  Main,  "are  laid  down  flat,  end  to 

end,  wim  their  beads  next  to,  but  clear  of,  the  line  in  which  the^  are  to  be  set    A  right  banded 

man  generally  works  with  the  row  of  hurdles  on  his  left.    Havmg  made  a  hole  in  the  hedge,  or 

close  to  the  dyke,  for  the  foot  of  the  first  hurdle,  with  this  fold-pitcher,  fi^.  244 — which 

is  a  lane  iron  dibber,  4  feet  long,  having  a  well-pointed,  flattened  bit,  in  shape  simi-     ^ 

lar  to  the  feet  of  the  hnrdles—^be  marks  on  the  ground  the  place  where  the  other  foot     JS 

ia  to  be  inserted,  and  there  with  his  dibber  he  makes  the  second  hole,  which,  like  all     ^ 

the  others,  is  made  9  inches  deep.    With  the  left  hand  the  hurdle  is  put  into  its  place,     S 

and  held  upright  while  lightly  pressed  down  by  the  left  foot  on  the  lowest  slot    This 

being  done,  the  third  hole  is  made  opposite  to,  and  about  6  inchea  from,  the  laa^   The 

dibber  is  then  put  out  of  hand,  by  bemg  stuck  in  the  ground  near  where  the  next  hole 

is  to  be  made ;  the  second  hurdle  Is  next  placed  in  position,  one  foot  on  the  open  hole, 

and  the  other  foot  marks  the  place  for  the  next  hole,  and  so  on  throughout  the  whole 

row.    When  the  place  of  the  second  foot  of  a  hurdle  is  marked  on  the  ground,  the 

hurdle  itself  is  moved  out  of  the  way  by^  the  left  hand,  while  the  hole  is  made  bv  both 

hands.    When  the  whole  row  is  set,  it  is  usual  to  go  back  over  it,  giving  each  oead  a 

dight  rap  with  the  dibber,  to  regulate  their  bight  and  e^ive  them  a  firmer  hold  of  the 

ground.    To  secure  the  hurdles  steady  against  Uie  rubbing  of  the  sheep,  couplings, 

•r,  as  they  are  commonly  called,  eopseSf  are  put  over  the  licads  of  each  pair  where    thx  kou>> 

tfiey  meet  which  is  a  sufficient  security.    These  couplings  are  made  of  toe  twigs  of  'itchsx  nf 

willow,  holly,  beech,  or  any  other  tough  shoots  of  trees,  wound  in  a  wreath  of  aboat     hubdlb-  ^ 

5  inches  diameter.  sxttiwo. 

(1129.)  *'  The  number  of  hurdles  reonired  for  feeding  sheep  on  turnips  is  one  row  the  whole 
length  of  the  ridges  of  an  inclosed  fiela,  and  as  many  more  as  will  reach  twice  across  2  eight-step 
hmds  or  ridges,  or  4  four-step  landa — that  is,  48  feet  or  3  or  4  ridges  of  15  feet.  This  nomber* 
whatever  it  may  be.  is  sufficient  for  a  whole  quadran^lar  field,  whatever  nnmber  of  acres  it  may 
contain.  The  daily  portions  are  given  more  or  less  in  length,  according  to  the  number  of  the  flock. 
Two  of  these  portions  are  first  set  the  sheep  being  let  in  on  the  first  or  comer  piece.  Next  day 
Aev  are  turned  into  the  second  piece,  and  the  cross-hurdles  that  inclosed  them  in  the  first  are  car* 
ried  forward,  and  set  to  form  the  third  piece.  These  removes  are  continued  daily  till  the  bottom 
(^  the  field  is  reached ;  both  the  croiv-rows  are  then  to  spare,  and  are  carried  and  set  to  begin  a 
new  long-row.  close  to  the  off-side  of  a  furrow,  and  the  daily  folding  carried  back  over  2  or  4  iaoda 
as  at  first  It  is  always  proper  to  begin  at  the  top  of  a  fieM,  if  there  be  any  difference  of  the  level, 
in  order  that  the  flock  may  have  the  driest  lair  to  retire  to  in  wet  weather. 

(1130.)  '*  When  there  is  a  mixed  flock — that  is,  rouplcs.  fattening  and  store  sheep— two  folds  or 

pens  are  always  being  fed  off  at  the  same  time,  which  only  require  an  extra  cross-row  of  bnrdlesL 

The  couples  have  the  fresh  pens,  while  the  lambs  are  allowed  to  roam  over  the  unfolded  tornipa* 

by  placing  the  feet  of  the  hurdles,  here  and  there,  far  enough  apart  or  by  lamb-hurdles  made  with 

open  panels  ^r  the  purpose.    The  fattening  sheep  follow  the  couples,  and  have  the  bulbs  picked 

up  for  them  by  a  boy.   The  stores  follow  behind  and  eat  up  the  shells."*    It  is  never  the  praotioe 

ia  Scotland  to  pat  ewes  with  their  lambs  upon  turnips,  as  new  grass  is  considered  mu<m  better 

for  them,  but  the  only  ewe  and  lamb  that  can  be  seen  on  turnips  in  winter  are  of  the  peculiar 

breed  of  Dorsetahire.    The  tttore-fheep  in  Scotland — ^that  ia,  the  ewe-hoggs->are  alwaya  fed  aa 

fully  as  the  wetber-hoggs  which  are  intended  to  be  fattened.    In  England  the  entire  tumip-stook 

^-ewes,  lambs  and  wethers — are  all  intended  for  the  butcher,  and  even,  if  possible,  sold  before 

the  turnips  are  ended.    The  whole  have  hay  or  trough-meat  either  in  Uie  field  or  in  the  nbeep- 

hoose,  on  wret  or  stormy  nights.    An  acre  of  good  turnips  maintains  5  score  of  sheep  for  1  weelL 

(1131.)  JVe^s,  by  which  sheep  are  confined  on  turnips  in  winter,  are  made  of  good  hempen 

twine,  and  the  finer  the  quality  of  the  material,  and  superior  the  workmanship  be^wed  on  the 

manu&ctare  of  the  twine,  the  longer  will  nets  last    Being,  however,  necessarily  much  exposed 

to  the  breather,  they  soon  decay,  and.  if  guided  carelessly,  can  scnreely  be  tru  ted  more  uan  a 

season.    No  treatment  destroys  them  so  rapidly  as  laying  them  by  for  the  season  in  a  damp  state ; 

and  if  rolled  np  wet  even  for  a  few  days,  tney  become  mildewed,  after  being  affected  with  which 

nothing  can  prorcnt  them  rotting.   They  should  never  be  laid  by  either  damp  or  dirt;^,  but  washed 

and  thoronapuy  dried  in  the  open  air  tiefore  being  rolled  up  and  stowed  awajr.    It  ia  alleged  l^ 

abepherda  uiat  nets  decay  faster  in  drouth  and  exposure  to  dews  and  light  in  sammer,  than  ia 

*  Qoarteifj  Joomal  of  Agricnftnre^  vol.  ifi 
(901) 
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^Miitar.    Seterid  expedScnU  bivc  been  tric<I  to  preserve  nets  from  decay — tmoag  oUicrtr  t«TitiTn|^ 
ii  imtMioB  of  iltfhermen ;  bat,  however  wHl  tbtt  proccu  may  rait  nets  ased  io  the  sea,  h  makei 


flf  twine  bleached  by  acids,  or  other  chemical  proceaa,  should  not  be  sabmlitcd  to  Kyan'a  sola- 

(1139.)  Hkeep-neU  are  wroagbt  by  hand,  at  least  I  have  never  heard  of  machinery  being  yd 
ibipTted  to  their  manafactnre.  They  are  simply  made  of  dead  netting,  as  it  is  technically  cralled, 
which  consists  of  plain  work  in  regolar  rows,  and  is  wroaght  by  women  as  well  as  men.  A  sfaep« 
tl^  OQght  to  know  how  to  make  nets  as  well  as  mend  themp  which  he  will  not  do  w^ell  unless  he 
understand,  in  the  first  place,  how  to  make  them. 

(1133.)  All  the  instraments  re<^uired  in  this  sort  of  net-making  arc  a  needJe  and  fpool.  "  Needles 
are  of  two  kinds — ^those  made  alike  at  each  end  with  open  forks,  and  those  made  with  an  eye  and 
feDDgae  at  one  end  and  a  fork  at  the  other.  In  botli  needles  the  twine  is  woand  on  them  nearly  in 
(hie  same  manner — namely,  by  passing  it  alternately  between  the  fork  at  each  end,  in  the  first 
fetae,  or  between  the  fork  at  the  lower  end  and  roond  the  tongae  at  the  npper  end,  in  the  second 
■aase ;  so  that  tlie  tnms  of  the  string  may  lie  parallel  to  the  length  of  the  needle,  and  be  kept  on 
hy  the  tongne  and  folk.  The  tongae  and  eye  needle  is  preferable  botli  for  making  and  mending 
Iteis,  fnasmach  as  it  is  not  so  liable  to  be  hitched  into  the  adjoining  meshes  in  workicg ;  bat  some 
ttettera  prefer  the  other  kind,  as  being  capable  of  holding  more  twine  in  proportion  to  their  size." 
An  6-inch  needle  does  for  makinc  nets,  but  a  4-inch  one  is  more  convenient  for  mending  th€>m.— 
Spoot4,  being  made  as  broad  as  the  length  of  the  side  of  the  mesh,  arc  of  different  breadths.  They 
''  conrisC  of  a  flat  piece  of  wood  of  any  given  width — of  gtont  wood,  so  as  not  to  warp — with  a  por* 
lion  ^nt  away  at  one  end,  to  admit  the  finger  and  thumb  of  the  left  hand  to  grasp  it  conveniently* 
The;  twine  in  netting  embraces  the  spool  across  the  width  ;  and,  each  time  tliat  a  loop  is  palled 
tauit  half  a  mesh  is  completed.  Large  meshes  may  be  made  on  small  spools,  by  giving  tba 
twii^^  two  or  more  tarns  round  them,  as  occasion  may  rcqnire."  "In  charging  your  needle,  take 
the  twine  from  the  inside  of  the  ball.    This  prevents  tanj^ling.  which  is  at  once  rccommcndatioii 

le  witn  dout)le  twme,  draw  from  S  separate  balls.''*    It  is 


#^h.  When  yoa  charge  the  needle  with  double  twme,  draw  from  S  separate 
■ImMt  impossible  to  describe  the  art  of  netting  by  words,  so  as  to  render  it  intelligible,  and  I  diall 
not  therefore  attempt  it;  bat  it  may  be  teamed  m)m  any  shepherd.  In  joining  tiic  ends oftwini 
iD^^eQier — which,  in  mending,  is  necessary  to  be  done — the  bend  or  teeaver'g  knot  is  used ;  and  in, 
ioii|ing  top  and  bottom  ropes  together,  m  setting  nets,  the  rei^-ltnot  is  best,  as  the  tighter  it  ia 
dra#li  the  firmer  it  holds. 

(11^4.)  Sheep-nets  ran  about  50  yards  in  length  when  set.  and  weigh  aboat  14  lbs.  Hogg-nets 
■tana  3|  feet  in  bight  and  dinmonts  3  feet  3  inches,  and  both  are  set  3  inches  above  the  groandl 
Stakes,  to  have  a  hold  of  9  inches  of  the  ground,  bear  the  net  3  inches  from  the  ground,  and  be  S 
fciches  above  the  net-cord,  should  be  4|  feet  in  len^tli  for  the  dinmonL  and  4  feet  9  inches  for  ib9 
hqgg-net.  The  mesh  of  the  hogg-net  is  3|  inches  m  the  side,  and  of  the  dinmont  4|  inches;  the 
fiirmer  reouires  91  meshes  in  tlie  bight,  the  latter  8|.  The  twine  for  the  hogg«net  is  rather  smaller 
Amui  that  for  the  dinmont,  but  the  tap  and  bottom  rope  of  both  are  alike  strong.  A  hogg-net  cosia 
lie.,  or  under  3d.  p€;r  vard ;  a  dinmont  10s.,  or  under  2|d.  per  ;^'ard.  on  tlic  Border,  as  at  Berwick- 
•toon- Tweed  and  Coldstream ;  but  tliey  are  now  sold  in  the  prison  of  Edinburgh,  being  the  work 
«  the  prisoners,  at  7s.  6d.,  or  nnder  2d.  per  yard  ;  while  in  London  the  charge  is  4}d.  per  yard. 
'  (1135.)  It  is  generally  imagined  that  nets  are  not  suitable  for  confining  Black  faced  aheep  on 
OMiip*!  chiefly  because  they  are  liable  to  be  entangled  in  them  by  their  horns ;  but  this  objcctkm 
■Ipainat  the  use  of  nets,  is  not  insuperable,  as  the  following  circumstance  will  show.  A  fanner,  a 
▼eiy  extensive  feeder  of  Black-faced  sheep,  on  seeing  my  Leicester  hoggs  on  turnips  confined 
by  nets,  expressed  a  willingness  to  try  the  same  method  of  confining  his  own  sheep,  adducing  the 
great  expense  of  hardies  as  a  reason  for  desiring  a  change.  After  getting  a  pattern  net  from  me 
teetand  4  feet  high,  he  got  others  made  like  it ;  and  so  successfal  was  bis  experiment  llie  first 
aeaaon,  that  he  ever  after  inclosed  a  large  proportion  of  his  Black-faced  sheep  by  nets.  There 
tfecorred  a  few  cases  of  entanglement  tor  some  dayx  at  first,  but  as  h'xf  slioplierd  was  constancy 
enployed  among  his  large  flock,  and  having  none  else  to  attend  to,  no  harm  arose  either  to  sheep 
or  net,  and  in  a  short  time  the  sheep  became  aware  of  the  trap  and  avoided  it.  They  never  at- 
Hitnpted  to  overleap  the  nets,  though  they  would  never  have  hesitated  to  do  so  over  a  mach  higher 
wftll. 

(1136.)  [Turnip- Slieers  for  Sheep. — Machines  for  slicing  roots,  and  particularly  for  the  turnip^ 
iM  ootiitracted  in  a  great  variety  of  forms,  but  may  be  classed  under  two  leading  groups — thcNM 
tkat  cut  the  tuhiip  simply  into  circalar  disks,  as  generally  adopted  for  the  feeding  of  cattle,  and 
tiMMe  that  eat  at  one  operation  into  oblong  rectangular  pieces  or  parallelopipedons,  commonly 


lltoie  forma,  there  are  the  stationary,  the  portable,  the  wheelbarrow,  and  what  mi^  be  called  tbo 
liaotliodve  machine.  This  last  being  rendered  so  by  its  attachment  to  a  can.  and  bv  its  own  mc» 
tloto  thas  ceoiiminksated.  performs  the  operation  of  slicing  while  it  travels  oter  the  field. 

(tl37.t  The  fim  intmdaction  of  the  tamip-sltcer  is.  like  many  other  equally  nseful  inventioaa» 
Um  in  4Dbacarity;  bat  it  is  most  probable  that,  like  the  cnltivation  of  the  root  itself,  it  ori^ated  in 
]|»|^iii4  i  and  it  is  likewise  probable  that  the  first  attempt  was  the  simple  chopper  still  used  tq 
dkopf  tnrhip  for  cattle.  It  appears  uncertain  whether  the  lever  or  the  revolving  nlirer  came  first 
iilO  Oii:  ae  doai  also  the  time  df  their  introdactlon.  Bat  we  have  an  authendc  record  of  a  pie- 
tt^m  baring  been  eflbrsd  in  ltH)6  bv  the  Board  of  Trustees  for  the  Encouragement  of  Arts  and 
Ittaufljkctarea  in  Scotland,  for  a  revolring  tomip-stioer.    This  was  awarded  to  John  Blaikie  car- 

Batharsi's  Nolas  on  Melh 
(^1 
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pawr  w  Ab  lata  Lord  Polwuth.  Aaa  Mr.  ScoU  of  Harden,  wfalcb  it  tnlleTad  ID  IwTe  bwn  lb* 
Mrilmt  applicaiiDD  of  thai  lonn  of  the  macbiue  iu  Butrland. 

(liae.)  £«wr  7Wjup-5'iecr  /or  SJuqi—The  fim  uf  ihc  ihecp  Innitp-catten  ihu  I  •hall  no- 
dMlicHie  of  ths  IcTer  fotn,  but  in  iu  mechaoical  couIniciioD  mij  be  Terf  apilj  called  Aa 
^Ulnn  BRiip«aBar.  aad  ii  rapraaatited  in  aaeadro  rcmn  in  Bg.  1143,  iriiich  i*  ■  pn^Mtl**  Tisir 


rflemachino.  It  coniina  of  a  wooden  fruna  npportingl  trongh.  [OKStbpr  wilb  the  catdns  ap- 
paranu.    Tbe  fnme  ii  Ibnned  of  [he  toor  poau  n,  a,  a,  a.  whirh  are  9}  toclief  iqnan.     Tbe  Iroat 

K'r  Hand  IS  incbei  In  widih,  oTcr  all  ai  lap,  ihe  bind  pair  19  Inchet ;  in  bolh  Iboy  apread  a  liula 
sw.  and  are  aeparalcd  to  a  dulance  of  abont  31  hichea  Each  pair  ii  connscled  by  croia-iaila 
i.  t.  and  Ihey  are  connected  luaitiludinaJly  by  Ibe  ban  d,  d,  4)  feet  lonf^.  which  farm  alao  the 
budlesof  tbe  wheelbatrow  ;  being  bolted  faj  Ihe  po«U  at  a  aalubTe  hiitht  for  thai  pnrpoaa ;  ibelr 
acudiDK  is  3  by  1 1  inches  A  pair  of  wbeeli.  c  c,  of  cail-iitin.  S  lo  13  inchei  diameter,  fined  to 
an  inio  axle,  which  i*  bolted  to  tbe  from  poaw,  KivBa  it  the  convenlency  of  ■  whef-lbarrow  The 
tnnah  <.  into  which  Ihc  tnrnipa  are  laid  for  cniting,  la  1  inrhea  deep,  and  31  feet  king,  beridea  Iha 
■lopiog  conlinnsilon  of  il  in  front  of  the  cattera.  fiir  throwing  off  the  allced  tBmipa  The  CDldDg 
appmrmtna  conaialJi  of  a  ipxwved  frame  of  Iron  /  in  which  tlie  compound  cutter  moTei  np  and 
down  bv  mcana  of  Iha  lever  handle  g.  A  forked  anpport,  k,  ia  bolted  by  ■  pilm  id  tbe  &nher 
■da  of  the  wooden  frame,  and  at  the  eKlroniity.  1,  of  Ibe  fork,  a  swing  link  !■  jointed.  Tbe  lower 
end  of  the  link  ii  jiiinled  to  Ihe  oxlremity  iil^ttie  IcTcr.  which  ii  likewiao  Kiilied.  fbrralna  iti  fat 
emm;  and  the  gridiran-cnller,  1 1,  ia  alao  jointed  by  iu  lop-bar  In  the  lever  al  I.  While  Iha  point 
L  iberefbre,  of  tlie  culler  movea  in  a  paraifel  line  by  its  coaiinemcpt  in  Ihe  VTWvea  of  Ibe  Irainft^ 
the  falcnim  ia  Bllawed  ui  vibrate  un  tUe  ioini  i  of  ihe  iwini;  link— thut  allowing  an  eaay  mtiaal 
notion  to  the  culler  ihroH^h  ilio  fgll  range  of  IM  alroke.  For  the  belter  illnMration  of  the  cntditg 
apparatna  lite  followini;  fiiinrvg  are  given  on  a  lai^cr  Kale.  Fig.S^S  ii  afronl  Tiewof  Aa  enlHr- 
' — '  "-  —■'-'—- '  — ■-     -'-•--- ---'- 'ing  thai  of  the  giuoTed  frame/    It  Sg. 

.  ne  II  laches  by  I  inch,  making  the  parti  ab  t  ifinebea 
■qouvi  u  a  II  u  UK  uDtium  bsr  of  Ihe  cmiing-rnine,  1  inch  broad,  and  )  inch  thick,  kneed  attfae 

Sxed  in  Ihe  cntler-rrame,  4  inciiea  broad  by  1  inch  thick,  and'  fffffS  *-'^  <he  venicai  or  cm 

frame,  e  is  Ihe  alicing-knife.  au] ////// Ihe  ^anksof  Ihc  crow  en  [ling  knives— Iheae  are  rlTe^ 
ed  41  lop  into  c  and  at  bottom  Inlo  i\  g  #  are  Ihe  side  bara  al  Ihe  culler  frame,  )  inch  by  \  inoh. 
JMD  which  Ihe  knife  t  ii  riveted,  and  to  which  ibe  bar  il  i*  iiuched  by  fcrcwnnu.  The  top  bar 
1  welded  f.a  g  g  awelli  onl  in  the  middle,  where  il  ia  perforated  far  Vae  joint-bolt  of  the  lever,  aa 
-"'--''-   "'■  vid  forma  as  a  whole  th"  — ' '"' " — 


(113(.)  Fi^B.  948  and  94Saro  views  of  the  knives  on  ■atilllaiveracale.  In  the  fint  fig.,  SU.  lo- 
pilier  wilb  tbe  poRion/ broken  oC  a  a  »  ii  a  cniM  seclion  of  ibe  i]lcln>;  knife,  and  ed  c/i  tnm 
eaiin^-kuile.  with  iu  Aank  1  here  a  d  ia  ihe  calling  edge,  e  being  the  body,  and  r/the  riiuikot 
Iho  knife.  Tbe  length  uf  tlie  calling  edge  a  d  may  vary  from  1  to  1  inch,  nccordina  to  Ibe  pno- 
tioa  of  iba  lasder.  the  ihwdi  «/ being  aboal  1  inch  bnud,  and  the  whole  1  iachlhfek.  exoept  Am 
awilng  edKe,  IbM  alone  being  Aaipeoed  a^d  Meeled,  aa  well  ai  ihe  edge  of  Ihe  sliclng-kBUa. 


IM3) 
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The  second  fig.,  249,  ii$  a  Kection  uf  a  cro^b  cultiii^'  knife  uii  the  Hue  x  x  uf  fig.  S48,  tt>gether  witb  a 
part  of  the  sbauk  e. 

<1140.)  The  whole  leiit^ih  oflbc  cuitor  frame,  fi,;;. l!4n,  is  about  SO  inches,  apportioned  thus:  fitam 
ibe  bottom  bar,  d,  to  ihc  cii^u  ot  tbv'  ^li(-il.^'  Khifr.  12  ini-boH;  bteudth  of  the  knife,  as  before.  4 
incbea;  and  fivm  the  bac-k  ui  ibc  knife  lu  ibu  '.op  uf  the  frame,  4  inches.    Tho  width  of  the  fraiM 


Fig.  246. 
h 


f  i^.  249. 


Fig.  948. 


/•  /  / 


^ 


THE  FRONT  AND  SIDE  T1£WS  OP  THE  CUTTERS  OF  THE  LEVER  TVRNIP-SLICBR. 

over  aU  may  be  9  inches,  and  the  rrosscatters  set  at  from  1  to  1|  inches  apart  The  grooved 
frame  most  of  coarse  be  constmr*ed  to  receive  and  admit  of  the  range  of  stroke  of  the  cutter- 
frame.  It  is  to  be  remarked  that  the  slicing  and  cross-cutting  is  performed  with  this  machine  \fj 
one  operation,  the  slicing  edge  being  only  |  inch  in  advance  of  the  cross-cutters,  as  at  ^  in  fig.  5(46. 

(1141.)  In  operating  with  this  machine,  the  trough  is  filled  with  turnips,  and  the  operator  lays 
hold  of  the  lever  u,  fig.  245,  with  the  right  hand,  while  in  his  left  be  holds  a  short  baton.  Havrnc 
raised  the  lever,  and  with  it  the  cutter-frame,  he  pushes  a  turnip  with  the  baton  against  the  grid- 
iron,  and  brioging  down  the  lever,  the  knives  cut  off  a  "lice,  and  divide  it  into  oblong  piecea; 
these  mav  partly  remain  between  the  backs  of  the  crfies-cutters,  until  the  succeeding  stroke  is  ef- 
fected, woen  the  several  portions  of  this  slice  will  discharge  those  of  the  first,  and  so  on. 

(114SI.)  The  principle  of  the  gridiron-sUcer  is  not  confined  to  this  particular  mode  of  conatmc- 
tion,  nor  even  to  a  reciprocating  action.  Its  application  to  a  revolving  diak  machine  was  bronght 
forward  some  years  ago  by  Mr.  Hay ;  but  owmg  probably  to  its  greater  expense,  faaa  been  bnt 
partially  adopted. 

(1143.)  The  gridiron  has  also  been  applied  in  combination  with  a  revolving  crank  motion ;  tbe 
gridiron  reciprocating,  and  that  in  a  horizontal  position.  This  modification  appears  to  have  ori- 
gmated  in  Eoxbarghshire,  and  appears  to  possess  tome  advantages,  the  chief  of  which  i%  tha^ 
aa  the  roots  lie  directly  wpon  the  gridiron,  they  are  more  likely  to  be  regularly  sliced  than  in  thoaa 
machines  machines  wnere  the  roots  lie  only  against  the  cutters,  as  in  the  common  veitical  dlUk 
machinea  This  machine  is  essentially  a  gridiron  tamip-slicer,  with  a  reciprocating  motion,  d^ 
rived  from  a  rotary  motion.  The  latter  is  produced  by  turning  a  winch  handle,  the  axle  of  w^hidl 
carries  a  fly-wheel  and  two  crank  levers,  or,  more  properly,  the  orank  of  the  winch  nerves  fir 
both ;  the  throw  of  the  handle  being  IS  inches,  while  tnat  of  the  crank  is  only  7  inchei 
(MM) 
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•bI*.  a  00DP»c«T«g-rod  on  each  lide  or  lh«  mubinc  coonecu  the  cnnki  viih  the  gridlroo-nM- 
ter,  prodaeing  tbe  reciprocuing  mulbo,  which  1>  in  the  horizontil  direction ;  ud  lo  Teoder  Ik* 
BOtiin  u  eujr  u  poiHble,  the  frai 


grupoiHbto,  the  frioie  of  the  gridiro_ ._     , _.      . 

le  of  ihe  BWIiOD  of  the  cotter  being  horiionul,  aod  the  taroip*  lying  dirocl 
"     iOQUmcted  to  col  both  w«ji,  thai  ii,  with  iho  oul  u  well 

pnrpoH  twiriR  fomiihcd  (t  both  ends  with  tbe  ■liciDE-kniTa  ud  Uw  a 
aibed  in  ill38|  fi^,  216.    The  i 


trail,  h  can  ba  bhiIj  coa 
lb«  gridiron  for  thu  pot 
mimig-kDiTei,  u  deacril 


wooden  fnmo,  4  Teel  i  iochci  long.  «3  inchei  wide,  and  31  inches  hi|i;h,  and  OTer  Ibe  gridiron  b 
plaoed  a  aqoare  hopper  of  wood  or  or  abecl'iToa,  in(D  which  iho  (ornipi  %re  Ihrown  by  an  aadi^ 
tot,  Ilie  machine  being  driven  by  a  miB.  A  bar  of  di>iaioo  is  placed  acrasa  In  tbe  middia 
of  Ibe  bouper,  serving  as  Ibe  point  of  resisUnra  against  which  tbe  turnips  ars  praased  while 
Ibe  slice  is  being  madei  and  as  the  Inrnips  lie  on  Ihe  bars  of  the  gridiron  wiih  Ibcir  fall 
weigbl.  Ibey  will  for  the  most  part  be  in  a  position  lo  secure  a  slice  of  nniform  thickness  being 
removed.  A  slight  laodlGcation  baa  been  made  on  tliis  machine  b<r  placing  the  gridiron  on  ra- 
dios bare,  making  the  cotter  move  in  an  arc  of  about  two  feet  radiua  instead  of  movtug  In  a  slide 
as  above  described.  Tbe  r«dius  bar*  prodnce  a  lifter  motion,  bat  have  no  effeot  on  the  cotcinf 
priociple. 
(1144.)  Witb  a  view  to  economy,  the  rcp^lar  alicing  of  tarolpa  is  of  more  Importioee  than  maoy 

ofslicea  a  Tery  considerabJe  proportion  of  il  goes  Ui  WMta.     in  chonaing  a  tnmlp-sticer,  Iberelbrc^ 

diatciie  may  be,  and  not  pass  a  large  pnportioo  of  the  sliced  tomipa  in  tbin«dged  slims,  or  thin 
and  small  frugmenla  of  sliccs. 
(IHS.)   Whtd  Turnip  tlietrfhr  Slurp.— Thii  machine,  allnded  10  in  (1I»).  has,  dnce  ila  bitnt- 


-This  machine,  allnded  10  in  (U»).  ha*,  dnce  ila  : 
From  being  made  entirely  of  wood,  ll  came  to  be  i 


entirely  of  Iron;  bat  this  last  being  lesa  convenient  &r  moving  about,  has  induced  the  more  gob- 
eral  inlrDdnction  of  a  diak  of  cast-iron,  carrying  ihe  cnitens  mounted  on  a  wooden  fraine.  whiohle 
lenaralty  again  OKMUUed  on  wheels  like  a  wheelbarrow.    Pig.  S30  1*  a  perspeodn  of  thla  n>- 


Man-  OtB  wooden  lirame,  which  is  3S  Inehashing  and  IS  inohe*  wide  over  tbe  noM*  aCtoi  bat 
ipraad*  ■  little  wider  below,  ia  formed  with  four  posts,  a  a  a  a,  one  of  whieb  is  only  partially  w«a 
in  the  BrarB ;  tbey  are  :4  inches  squaro,  and  stand  about  33  inchea  in  bight  The  posts  an.  con- 
jocled  on  Iba  aides  by  top  rails  ft  *,  aod  two  brace-rails  c  c  below,  one  of  which  serves  to  si^pport 
(he  irooot  d.  which  discharges  the  sliced  tnrnipa  The  sides  of  the  frame  ihn.  (bnned  are  coanoot- 
•dbTcnM»r«tlBBhoveandbe1ow.  Bcr,  and  Is  tbeie  furoiihed  with  the  hnndk-bani// bolted  to 
tboposU.and  projecliog  (convenient  length  beyond  Ihem  at  one  end.  The  barTow-wheelsg'^, 
Dfiainebea  diameter,  are  Buad  to  an  Iron  axle,  which  la  bolted  id  tbe  posts  m  front.  Tbe  hopper 
t  b  txnd  oiHm  tbe  top-rdl  by  mean*  of  a  cast-iron  sole  bolted  noon  the  mil,  and  is  farther  np. 
BoMwl  by  ■  WDodeo  bnskK  al  aM>h  ade,  u  seen  at  i,  and  by  Iba  Iran  Hay  *,  The  slicitig-wliMl 
{MIS) 
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rka  Ak  of  ean-inM.  curylnR  tbne  leta  of  cntten,  Tbe  diik  i*  -t"-^!!!!  ^  Basdk  p 
^Kmgb  ita  ceBter.  where  ii  ii  Hired,  and  which  It  nppofted  on  bfwiog*  pbcfld  OD  tb*  N) 
Bl.irhini  irarfcad.  it  to  tamed  b;  tbe  winch-fawdle  m,  Bxei  D[Ha  ibe  ula.    Tig.  >U  kai 


fiine,  Datting:  h  Ihroofih  the  hopper,  and  the  diak.  Ac,  lo  exhibit  iDBe  i 
I.  aatre  paru  or  livo  of  Lhe  pcnu.  i  6  the  lop-raila.  and  e  one  of  lb*  «■ 
d  by  the  bonrding  d  of  lhe  aponi.   /i«  one  or  the  pillow-WoA  b«ani)i 


of  lhe  frame, 

ule,  the  ulher  beiui;  krpt  oi 

la  Ibe  dink  ahovv'U  alio  in  acciiun.      j  ne  k>4!  w   ums  mppifr  ■■  iciftwwuiiru 

tweon  A  and  b,  by  whicb  il  in  boliud  to  (he  top  nil  b;  and  the  aole  iLael 

plale  of  IS  iuchcK  in  kniKih  at  the  botlnm  of  the  coocaTity.  t  inches  in  I 

an  angle  flf^S''.    It  li  Bhu  fumisbfd  with  a  flanpe  at  each  aide,  whereby 

an  attached  lo  lhe  aole     i  i«  Iho  fool  of  aiic  of  Ibe  hrackeia  referred  ic 

poutioncf  the  doitai)  linen,  (br  kap|ioninir  lhe  hopper;  uiiti    ia  a  iighi  tie-b«r,  c 


which  ii  ipplivdalMiio  bind  |]ii\  atdsn  uf  ( 
lllW.1  Thu  dink  or  wh™l  gu  toaplatc 

li  9''inchc™J'u 


poniuon  of  three  neniiniu 
bi  breadth.    Their  divert 

•Bieilt.  or  auch  «her  apao 

tfalcknewi  of  the  >lire>. 

fcrmed  In  the  diik.  paHing  obliquely  thniuih,  o 

iDallon  of  each  aegment;  und  the  Heel  alicmg-knife.  IS  iocboi 

InkiiEth  tod   I J  tache>  in  bread rti.  is  fixed  by  balt^aou  li 

Sfcrm  the  entering  edge  of  sacfa  aegnient.  u  leeD  In  flR.  fiSO— (he 

'flat  face  of  Ibe  knife  lying  in  the  gcsenil  plane  of  the  diik.— 

^rW  terminBl  edge  of  each  aegment  liea  rxacUy  behind  dn  lead-  . 

-kved^of  the  next,  ao  that,  when  Ibe  aiicing-knilisiaafliRid  lo  a  leadiBgedef^  AaednM* 

%ah  DOT«n  ij  incbca  of  ibe  leo«ih  of  tba  pmadkig  mgmaaL    lata  the  bonfaf.  viioA  km 
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by  the  ■Ueii]|r-^a>fe>  w  placed  iroiii  6  to  10  lancet  ehaft-cotteni,  their  length  hrmg  Jiiet 
•quel  to  tile  wMih  of  the  alit,  and  their  distaaoe  apart  proportioned  to  the  number  emplpjqt  or 
fte  bwadth  et  which  the  tomipa  are  reqaiied  to  be  orowK:at  The  cro^a-cnttera  are  Ibnned  ^ 
repreeenied  in  fi^.  852,  where  a  ia  an  edge,  and  b  a  aide  view  of  a  cotter,  with  ita  tail  and  acrew- 
Bot,  by  which  it  ta  fixed  into  the  didc. 

(1147.)  It  will  be  oeen  that  the  action  of  thoee  compound  cnttera  la  Ter^  aimilar  to  that  of  the 
gridiioa  the  aiicin^  and  cro8»«mting  kniToa  acting  together,  thoagh  the  alicing-knife  ia  here  alao 
aboot  I  inch  in  advance  of  the  croaa  cnttera ;  and  from  the  conatraction  of  the  diak,  and  arran^ 
meat  of  the  feedmg-hoppera,  the  tnmip  ia  applied  with  great  regalarity,  and  in  cloae  contact  with 
the  apiral  aorftoe  of  the  aegmenta  of  the  diak.  The  alope  of  the  aole- plate  in  the  hoppera  gWea 
the  tnmip  a  cooatant  tendency  to  keep  in  contact  with  the  anrface  and  the  cnttera,  thereby  aecar* 
tag  regnlar  and  good  performance  by  the  machine. 

{1148)  The  wheel  tumipalicer  haa  been  applied  in  a  variety  of  forma,  aoch  aa  cutting  on  a  hori- 
xonial  direction,  the  tamipa  being  placed  m  a  hopper  riirht  above  the  diak ;  and  both  vertically 
and  horixoQlally  it  haa  been  adopted  on  the  locomotive  principle,  attached  in  varioua  modea  to  a 
cart.  Perhapa  'the  moat  ancceaafal  of  theae  modea  ia  that  prodoced  at  the  late  Slx>w  of  Imple- 
meotK  at  Edinburgh,  under  tlie  anapioea  of  the  Highland  and  Agricoltaral  Societjr  of  Scotland,  by 
Mr.  Kirkwoodt  TranenL  It  ia  a  common  alicing  ditik,  moantcd  on  a  carriHge  with  two  wbeela^ 
from  ibe  axle  of  which,  and  by  their  own  reaiatance,  motion  ia  communicated  to  the  diak  by  meanf 
of  a  bcreled  gearing.  The  carriage  ia  aim  ply  booked  on  to  a  cart  which  cotiveya  the  tomipa.— 
The  catting  proc«»88  can  be  atopped  at  pleasure  bv  mcana  of  the  common  clutch  and  lever ;  and 
^e  whtde  machine,  being  conatmcted  of  iron,  will  be  very  durable. 

^  (1149.)  C Joinder  Turnip-Slicera. — Tamip-alicera  for  aheep  have  been  alao  conatmcted  in  a  vir 
rietj  of  forms  with  the  cnttera  aet  in  tbe  aarface  of  a  cylinder,  and  been  in  uae  for  many  years.— 
In  Roxbarghabire  it  haa  been  long  and  ancceaafnll^yr  employed  in  the  locomotive  principle — noC 
driven  by  any  madiioery  firom  the  cart  to  which  it  ia  attached,  but,  being  aimply  booked  to  the 
oart,  ia  drawn  forwajrd ;  and  the  machine  being  of  aome  weight,  and  movinp^  upon  wbeela  of  3  leet 
or  more  in  diameter,  armed  with  apikea  on  their  tirea  to  prevent  them  alidiog  over  the  aurface  of 
^  groond,  theae  give  motion  to  the  cutting  cylinder ;  while  a  boy,  sitting  on  (he  cart  which  con* 
tains  tbe  tarnipa  that  are  to  be  cot,  throwa  them  into  the  hopper  of  the  machine,  firom  which  they 
are  dropped  over  tbe  anrface  of  the  graaa  on  which  the  aheep  are  feeding. 

(1130.)  A  modification  of  the  cylinder-alicer  waa  patented  in  1839  by  Mr.  Gardner,  Banhnry ; 
Ae  principle  of  tbe  patent  lies  in  the  form  and  arrangement  of  the  cutters,  which  are  aet  in  threA 
diviaioiis  upon  the  surface  of  the  cylinder.  The  arrangement  of  the  cuttera  is  peculiar,  and  diffl- 
colt  to  deaoribe  without  the  ai<l  of  a  figure.  The  cylinder  on  which  the  cutters  are  placed  ia  15 
faachea  ia  diameter  and  13  iochea  long.  Ita  periphery  is  divided  into  3  con^parunenta,  each  form- 
ing a  portion  of  a  spiral,  ao  that  the  commencement  of  one  and  the  termination  of  the  next  leaves 
a  dit  aorooa  the  periphery,  correaponding  in  aome  degree  with  that  deacribed  on  the  diak  of  the 
wheel  tamip-eatter.  The  original  cylindrical  alicera  had  the  alicing-knife  extending  in  an  on- 
broken  edge  acfoaa  the  aarface  of  the  c^'linder,  and  the  croaa-cuttera  placed  under  and  behind  it. 
The  improvement  on  which  dae  patent  la  based  may  be  deacribed  as  cutting  the  alicing-knife  into 
anasdmr  of  aedtiona,  aay  of  1  inch  each  in  length.  The  two  extreme  sections  remain  m  the  orig- 
hni  poaition  on  the  cylinder.  The  acction  next  to  that  on  each  aide  la  removed  backward  upon 
ibe  aarface  of  tbe  cylinder,  aay  1|  inchea,  and  there  fixed.  The  aection  on  each  side  next  to  thoae 
is  in  like  manner  aet  back,  and  ao  on  till  the  whole  are  placed  on  the  surface  of  the  cylinder.  By 
flna  aimgement,  the  alicing-cnttera  ibrm  two  converging  lines,  en  echdlen,  and  this  is  repeated 
tinee  tioKS  on  the  periphery  of  the  cj^rliodTer.  The  croaa-cuttera  arc  formed  by  a  pan  of  the  alicing- 
ealter  beiac  bent  to  a  right  angle  with  the  former. 

(1131.)  Toia  cvlinder  machine,  by  reaaon  of  the  cotters  acting  in  succeaaion  from  their  position, 
ea  eektUen.  works  with  great  eaae  and  cnta  regularly,  but.  witbaL  makes  the  slices  too  small,  and 
baa  a  tendency  to  produce  waste,  thoagh  this  tault  could  be  easily  rectified  by  enlargioff  the  sec- 
tioos  of  the  knife,  and  lengthening  the  croaa-cuttera.  The  cylinder  is  mounted  in  a  wooden  frume, 
aad  the  hopper  is  so  arranged  th^  the  turnip,  while  being  cut,  tends  always  to  apply  itself  to  the 
nrfaee  of  the  cylinder.— J.  S.] 

(1153.)  There  is  a  mode  of  preserving  com  for  aheep  on  turnips  which  has  been  tried  wiih  snc- 
eeoi  io  Fife.  It  eoaaiata  of  a  box  like  a  hay -rack,  as  m  fijir-  2''>3,  in  which  the  co'm  ia  at  all  times 
keptckMely  abut  ap.  except  when  sheep  wiah  to  eat  it,  and  then  they  get  to  it  by  a  simple  con-  ; 

trivuioeL  The  box  ab  containa  the  com,  into  which  it  ia  pourod  througn  the  amali  hinged  lid  jr. 
Tbe  cover  c«2,  oooceaiing  the  corn,  ia  alao  hinired,  and  when  elevated  tbe  aheep  have  acceas  to 
the  corn.  Ita  elevation  is  effected  by  tbe  pressure  of  the  sheep's  forefeet  upon  the  platform  ef, 
which,  moviag  aa  a  lever,  acta  upon  the  lower  ends  of  the  upngbt  rods  fc  and  k,  raises  them  up, 
■ad  elevmes  the  cover  c<2,  under  which  their  heads  then  find  admittance  into  the  box.  A  similar 
^paratoa  gives  them  acceaa  to  the  other  aide  of  the  box.  The  whole  machine  can  be  moved 
about  to  convenient  places  by  m^ns  of  4  wheels.  The  construction  of  the  interior  of  the  box  bo- 
ins^  mmewfaat  peculiar,  another,  fig.  354.  is  given  as  a  vertical  aection  of  it,  where  b  is  the  hinged  j 
lid  by  which  the  com  ia  pat  into  the  box.  whence  it  is  at  once  received  into  the  hopper  i,  the  bot-  ^ 
torn  of  whnh  being  open,  and  brought  near  that  of  the  box,  a  small  space  only  is  left  for  the  com 
to  paaa  into  the  box,  the  hopper  forming  the  corn-store ;  a  is  the  cover  of  the  box  raised  on  its 
hinges  by  the  rod  f,  acted  npon  by  the  platform  e  /,  fig.  253 ;  and.  when  in  this  position,  tbe  sheep 
pat  dieir  heads  below  a  at  c,  and  eat  the  com  at  d,  Idachtnes  of  similar  constractioo  to  this  have 
dao  been  deviaed  to  aerve  pooltry  with  com  at  will.*  It  ia  a  safer  receptacle  for  corn  In  the  field 
than  tbe  open  oil-cake  troagh,  fig*  830 ;  bat  animals  raqnire  to  be  made  acquainted  with  it  before  ' 
^bay  will  aae  it  with  eonfi&nce. 

(1153.)  It  is  not  my  parposo  to  dilate  fally  on  the  diuatte*  of  animals,  the  aymptoma  and  treat*  ^ 

A  at  of  whioh  yon  will  ii»l  satiafiMtorily  described  in  tbe  publiahed  works  of  veterinarians  \  bii^ 

*  Frtm  Enaji  of  dm  Oghland  sad  Agricnboral  Bodatf^,  ToL  Tli. 
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aerertheleas,  it  m  necenaiy  you  shoald  know  ■omethinc  of  the  Ttrions  diwMM  aDimab  tre  Uablt 
to»  when  rabjected  to  the  nsoal  treatment  of  the  fium.  were  yon  not  warned  of  the  eonaeqveDoea 
of  ihit.  yoa  would  not  know  how  to  check  the  progreae  of  diaeaae,  bat  allow  it  to  proceed,  vnlll 


Fig.  893. 
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THE  CORN-BOX  FOR  SHEEP  ON  TURNIPS. 


the  life  of  tbe  animal  were  endangered.  Tt  ia,  however,  not  desirable  that  yoa  ahoald  oooaider 
yoarself  an  a  veterinarian,  because,  not  being  a  profeaiiional  man,  yonr  practical  knowledge  will 
necessarily  be  confined  to  the  cases  arising  from  the  caKaaltiea  of  your  own  stock,  and  hence  yoor 
experience  will  never  enable  yoa  to  become  so  well  acqaainted  with  any  disease,  nor  so  nan^, 
aa  the  professional  man,  wbile  yoa  would  rely  so  much  upon  yonr  own  knowledge,  crade  aa  it 
mast  be,  as  to  undertake  the  treatment  of  every  case  of  illness* that  occurred  on  your  own  farm; 
hnd  thus  be  prompted  to  try  experiments  which  may  prove  dangerous  to  the  safety  of  the  animal, 
but  it  is  very  desirable,  bcranse  much  conducive  to  your  own  interest  that  yoa  sboald  be  ac- 
quainted with  the  most  eai*ily  recognized  symptoms  of  the  commonest  diseases  incidental  lo  d(K 
mosticatcd  animals,  and  with  the  general  principles  of  their  treatment  If  yon  but  knew  bow  tp 
distinguish  between  local  and  general  affections,  and  to  apply  the  proper  preliminary  treatmenl; 
yoa  would  place  the  afflicted  animal  in  sucli  a  state  of  safety  until  the  arrival  of  the  veterinaiy 
surgeon,  as  tbe  disease  might  be  easily  overcome  by  him.  and  your  animal  restored  to  health  in  a 
abort  time.  Fartlicr  than  this  you  have  no  right  to  aspire  as  an  amateur  veterinarian ;  fcir  it  can- 
not be  too  strongly  impressed  upon  you  that,  before  you  can  be  competent  to  leam  the  art  of 
healing,  you  muni  have  an  accurate  Knowledge  of  the  anatomical  structure  and  the  phyatob^  of 
the  domestic  animals.  At  the  same  time,  as  a  branch  of  general  knowledge,  veterinary  ocience 
ought  to  have  your  regard,  and  more  especially  as  your  profession  places  you  in  a  poaitioii  to  oo- 
cupy  tbe  field  which  afTurds  tlie  most  numerous,  vaVied,  and  interesting  cases  for  veterinary  prao. 
tice.  And  besides,  you  should  have  " some  insight,"  as  Professor  DicK  suggests,  "into  a  sanjeet 
with  which  all  who  have  any  pretentdon  to  a  knowledge  of  horse-flesh  oufrhi  to  have  some  «s 
quaintance.  And  if  you  bear  m  mind  that,  in  a  compendious  view  of  the  principlea  apon  wbidi 
alone  the  discast^s  of  domestic  animals  can  be  properly  treated,  you  will  find  an  antidote  to  tbe 
quackery  by  which  many  valuable  animals  are  sacrificed,  and  serious  expense  and  vexation  oe- 
casioned."* 

(1154.)  On  this  suggestion,  I  would  notice  the  complaints  of  sheep,  with  the  view  of  letting  yoa 
see  their  interesting  nsture,  and  of  the  expediency  or  yOnr  becoming  acquainted  with  their  prin- 
ciples. The  iir.st  which  prcsentfl  itself  on  sheep,  in  the  low  country  in  winter  is  jmrffinfr,  occa- 
sioned by  eating  too  he.irtily  of  the  tops,  when  first  confined  on  turnips.  At  first,  the  complaint 
ia  not  alarming,  and  ihe  phvsicing  may  do  good  ultimately  ;  but  should  it  increase,  or  continae 
beyond  tlie  exi<ttence  ot  liie  exciting  cause,  it  may  pass  into  diarrbopa.  causing  prostration  of 
strength,  and  at  In^t  terminate  in  dvfientcry.  When  the  purging  is  moderate,  the  pain  ia  inoon- 
aiderable;  but  when  airgnivated.  t^ie  mucous  membrane,  wbicn  is  the  Mat  of  the  disease,  ac- 
quires a  tendency  to  infinmmation,  and  griping  and  coliry  pains  are  the  consequence.  Tbe  dia- 
eafte  should  not  be  thouirht  lightly  of,  but  speedily  checked.  When  the  green  food,  as  in  thia 
case,  is  obviously  at  fuult,  the  sheep  should  be  removed  to  dry  pasture  until  tlie  symptoms  di(<ap- 
pcar.  One  year,  I  remember,  the  white  turnip  tops  grew  so  luxuriantly  that  when  Leicester 
noggs  were  put  on  in  October,  they  were  very  soon  seized  with  purging,  and  the  symptoms  wera 
much  aggravati'd  by  alternate  falls  of  rain  and  raw  frosts.  Tbe  sheep  were  removed  to  a  roaglv 
moory  pasture,  which  had  been  reserved  for  the  ewes ;  and  while  there,  I  caused  the  field -work- 
ers to  switch  ofi^  the  turnip  tops  with  sickles,  and  thus  got  rid  of  the  cause  of  complaint  In  a 
short  time,  the  hoggs  were  restored  to  the  turnips,  and  throve  apace ;  thousrh  the  wool  behind 
was  much  injured  by  the  faecal  discharge.  Ana  this  is  one  of  the  losses  incurred  by  anch  a  oona- 
plaint ;  and  at  a  season,  too,  when  it  would  be  improper  to  clip  the  soiled  wool  away,  to  the  risk 
of  making  the  sheep  too  bare  below  to  lie  with  comfort  apon  the  cold  ground. 

(1155.)  Sheep  are  sometimes  infested  with  a  species  otloune,  the  Triekode^ea  nphteroeefA^mm, 
characterized  oy  Mr.  Denny  as  having  the  head  nearly  orbicular,  the  clypeoa  ragoloee  and  eiU- 
ated  with  stifi' hairs,  and  the  third  joint  of  the  antennie  longest  and  clavate. 

(1156.)  This  animal  is  perhaps  induced  to  make  its  appearance  by  an  inereaae  of  condition  alter 
R  considerable  period  of  ]>overty.  It  ia  seldom  seen  on  Leicester  aheep,  because,  perhapa»  tbej 
Te  aeldom  in  the  state  to  induce  it ;  bat  hill-aheep  are  not  unfreqnently  infested  by  it,  and  —'^  — 

*  Pick's  Manual  of  Veierinazy  SdencCt  PraAoe. 
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■Op  it  b  >niii»ing  what  nnmbeiB  of  the  vermin  mty  be  aeen  vpon  a  gingle  iheep,  iu  powen  of  ra- 
vrodnctioD  teeiniDg  prodig^ioas.  It  lodges  chiefly  apon  and  below  the  nock,  where  it  !•  most  ef> 
leotiudly  deetroyed  by  mercarial  ointment,  which  shoald  not,  however,  be  applied,  in  ^antity, 
in  rery  oold  or  m  very  wet  weather ;  and  in  these  circumatanoes,  tobacco-jaice  and  spirit  of  tar 
tnay  be  safely  osed.  ^  A  aoart  boule  of  decoction  of  tobacco-leaf,  containing  a  wine  glass  of  spirit 
of  tar,  is  a  vsefal  lotion,  tor  many  parposes.  for  a  shepherd  to  have  constantly  in  his  possession. 
Professor  Dick  says  that,  in  slight  visitations  of  the  loose,  a  single  dressing  of  olive-oil  ,wUl  canae 
its  disappearance. 

(1197.)  Another  disease  to  which  sheep  are  sobject  on  passing  from  a  state  of  poverty  to  im- 
proved  condition  is  $cabt  and  hoggs  are  most  sasceptible  of  iu  This  disease  indicates  its  exist- 
ence bv  caosing  sheep  to  appear  uneasy  and  wander  about  withont  any  apparent  object ;  to  draw 
oat  locka  of  wool  wito  its  month  from  the  aflbcted  parts,  as  the  disease  increases;  and,  lastly,  to 
mb  its  ndea  and  bottocka  against  every  p:-omincnt  object  it  can  find,  such  as  a  stone,  a  tree,  a 
gate  ooat,  the  nets,  and  snch  like.  Mr.  Youau  says  that  it  arises  from  an  insect,  a  species  of  aco- 
ru9  ;*  bat  whether  this  be  the  case  or  not,  one  remedy  isefficaoioas,  namely,  mercarial  ointment; 
a  weak  one  of  1  part  of  the  ointment  with  5  of  lard  for  the  first  iftage,  and  we  other  a  stronger,  of 
1  part  of  ointment  and  3  of  lard,  fur  an  aggravated  case.  Tlie  ichorous  matter  from  the  pastalea 
adheres  to  and  dries  upon  the  wool,  and  gets  the  name  oitcutf,  which  shoulii  first  be  washed  olBT 
with  soap  and  water  before  applying  the  ointment  The  scub  is  a  very  iDfeciious  disease,  the 
whole  flock  soon  becoming  contaminated ;  but  tlie  infection  seems  to  spread  not  ao  moch  by  di- 
tect  contact  aa  by  touching  the  objecu  the  animals  infected  have  rubbed  against  Its  direct  ef- 
fecta  are  deterioratbn  of  condiiion,  ariaing  from  a  restlessness  preventing  the  animal  feeding,  and 
kMS  of  wool,  large  portions  not  only  falling  ofli  but  the  remainder  of  the  broken  fleece  becoming 
almost  valueless ;  and  its  indirect  effects  are  propagation  of  the  disease  constitutionally,  and  hence 
the  loas  to  the  owner  in  having  a  scabbed  flock,  for  no  one  will  purchase  from  one  to  breed  from 
that  ia  known  to  be,  or  to  have  been,  allected  by  scab.  With  regard  to  the  very  existence  of  thia 
disease,  it  ia  held  disgraceful  to  a  shepherd  not  to  be  able  to  detect  its  existence  at  a  very  early 
tU^  and  more  so  to  allow  i:  to  make  head  in  his  flock,  however  unobservant  he  may  have  been 
of  ita  outbreak.  When  it  breaks  out  in  a  standing  flock,  it  must  have  been  latent  in  its  conatitn- 
don  or  in  the  ground,  when  the  shepherd  took  charge  of  it  for  some  shepherds  have  only  the  skill 
to  soppress,  not  eradicate  it ;  but  it  is  bis  duty  to  examine  every  sheep  of  his  new  chaise,  and  of 
every  one  newly  pnrchaMd ;  before  they  are  allowed  to  take  lo  tlieir  hirsel,  and  also  to  make  in 
quiry  regarding  the  previous  state  of  the  ground. 

(1158.)  On  aoft  ground  sheep  are  liable  to  be  affected  vflthfooi-rotf  when  on  tumipa.    The  first 
miptom  is  a  alight  lameness  in  one  of  the  fore-feet,  then  in  both,  and  at  length  the  sheep  is 
obliged  to  go  down,  and  even  cmep  on  iM  knees,  to  get  to  ita  food.    The  hoof,  in  ever^  case,  first 
becomes  softened,  when  it  grows  misshaped,  occasioning  an  undue  pressure  on  a  particular  part ; 
thia  aeta  np  inflammation,  and  causes  a  slight  separation  of  the  hoof  from  tlie  coronet ;  then  nlcers 
■re  formed  below  where  the  hoof  is  wor^  away,  and  then  at  length  comes  a  discharge  of  fetid 
natter.   •  If  neglected,  the  hoof  will  slough  off.  and  the  whole  foot  rot  ofl';  which  would  be  a  dia- 
tressinfT  Cermination  with  even  only  one  sliecp,  but  the  alarming  thing  is,  that  the  whole  flock  may 
be  similarly  afected.  and  this  circumstance  has  led  to  the  belief  that  the  disease  ia  very  oonta- 
gioua.     There  is,  however,  much  diiS^roucc  of  opinion  among  store  farmers  anil  shepherds  on  this 
point  though  the  opinion  of  contagion  preponderates.    For  ray  part,  I  never  believed  it  to  be  so, 
and  there  never  would  have  been  such  a  belief,  had  the  disease  been  confined  to  a  few  sheep  at  a 
time;  but  though  numbers  are  affected  at  one  time,  the  fact  can  be  explained  from  the  circum* 
stance  of  all  the  sheep  being  similarly  situate ;  and  as  it  is  the  nature  of  the  Kituation  which  is  the 
oanae  of  the  disease,  the  wonder  is  toat  any  escape  aflection.  rather  than  that  so  many  are  affect- 
ed.   The  first  treatment  for  care  is  to  wash  the  foot  clean  with  soap  and  water,  then  pare  away 
all  anperfluons  hoof,  dressing  the  diseased  surface  with  some  caustic,  the  spirit  of  tar  and  blue 
vitriol  being  most  in  vogue,  out  Professor  Dick  recommends  butter  of  antimony  as  the  best ;  the 
affected  part  being  bound  round  with  a  rag.  to  prevent  dirt  getting  into  it  aaain ;  and  removing 
the  sheep  to  harder  ground,  upon  bare  pasture,  and  there  supplying  them  with  cut  turnips.    Tho 
care  indicates  the  prevention  of  the  disease,  which  is  careful  examination  of  every  hoof  before 
potting  abeep  upon  red  land,  and  paring  away  all  extraneous  horn ;  and  should  their  turnips  for 
the  aeaaoiB  be  apon  soft,  moist  ground,  let  them  be  entirely  sliced,  and  let  the  sheep  be  confined 
npon  a  email  break  at  a  time,  and  thus  soperacde  the  necessity  of  their  walking  almost  at  all  upon 
it  for  food.     I  may  mention  that  sheep  accustomed  to  hard  ground,  when  brought  npOn  that  which 
ia  comparatively  much  softer,  are  most  liable  to  footrot,  and  hence  the  necessity  of  frequent  in- 
spection of  the  hoof  when  on  soft  ground ;  and  as  some  farms  contain  a  larere  proportion  of  thia 
atate  of  land,  frequent  inspection  should  constitute  a  prominent  daty  of  the  shepherd. 

(1159.)  Erysipelatous  complaints  occur  in  winter  among  sheep.  *<  Wildfirr,  it  is  said,"  remarks 
Professor  Dick,  ''generally  snows  itself  at  the  beginning  of  winter,  and*,  first  attacks  the  broast 
and  belly.  The  skin  inflamea  and  rises  into  blisters,  containing  a  reddiah  fluid,  which  escapes 
and  forms  a  dark  scab.  The  animal  sometimes  fevers.  Venesection  (blood-letting)  ^oold  be 
need,  the  skin  slioald  be  washed  with  a  solution  of  sugar  of  lead,  or  with  lime-water,  and  physio 
given,  such  as  salts  and  solphur ;  afterward  a  few  doses  of  nitre."* 

(1160.)  There  is,  perhaps,  no  circumstance  npon  which  an  argument  oould  be  better  founded  in 
filvor  of  arable  lana  being  attached  to  a  hill-farm,  for  the  purpose  of  raising  food  to  be  consumed 
In  stormy  ^veather,  than  on  the  fotalitv  of  the  disease  commonly  called  braxy.  It  affects  young 
siieep,  and  chiefly  those  of  the  Black-faced  breed,  which  subsist  upon  the  most  elevated  pasture. 
IndigeRtion  is  its  primary  cause,  exciting  constipation,  which  seu  np  acute  inflammation  of  the 
bowels,  and  death  ensoes.  The  indigestion  is  occasioned  by  a  sadden  change  from  soccnlent  to 
dry  food,  and  the  suddenness  of  tho  change  ia  imposed  by  the  sudden  occurrence  of  fiiost  and 
r,  the  latter  concealing  the  green  herbage  which  the  sheep  have  been  eating ;  and  obliging 


*  Tooact  on  Chsspw  t  Dick's  Maaoal  of  Veterinary  Belsnee. 
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item  to  rabsiflt  a  poo  the  tops  of  old  heather,  aod  twigi  and  leaves  of  baahee  that  oreiiop  the 
■now.  By  tbia  accoont  of  the  origin  of  the  diseaae,  it  it  obvioafl  that,  were  atells  provided  kf 
abetter,  and  tomips  for  food,  the  braxy  woald  never  affect  yonnar  hiU-iheep,  at  ieut  under  the 
eircomstancea  whxb  usaally  give  rise  to  it  The  Ettrick  Shepherd  thas  deecribes  ita  symptoms: 
"  The  <08a  of  cad  is  the  fimt  token.  As  the  distemper  advances,  the  agony  which  the  animal  ii 
■offijring  becomes  more  and  more  visible.  When  it  stands,  it  brings  all  ita  four  fiset  into  the  com- 
pass of  afoot ;  and  sometimes  it  contiaaes  to  rise  and  lie  down  alternately  every  tv^-o  or  thnfe 
minutes.  '  The  eyes  arc  heavy  and  dall,  and  deeply  expressive  of  its  distress.  The  eara  hang 
down,  and.  when  more  narrowly  inspected,  the  mouth  and  tongue  are  dry  and  parched,  and  ihe 
white  of  the  eye  inflamed.  .  .  .  Tlie  belly  is  prodigiously  swelled,  even  so  much  tliat  it  sometiBMi 
bursts.  All  the  different  apartments  of  the  stomach  are  inflamed  in  eomc  degree.'**  Violent  ta- 
flammatiun  succeeds,  wiili  a  tendency  to  mortification  and  sinking,  so  that,  after  speedy  death,  the 
touch  of  the  viscera,  and  even  of  tlie  carcass,  is  intolerable.  Its  effects  are  »o  sudden,  that  a  hof^ 
apparently  well  in  the  evening  will  be  found  dead  in  the  morning.  Cure  thus  seems  almost  una- 
vailable, and  yet  it  may  be  cfltTicd,  provided  the  symptoms  of  the  diseane  are  observed  in  time; 
when,  if  blood  is  drawn  freely  from  any  part  of  tlie  body,  such  as  by  notches  made  across  the  un- 
der side  of  the  tail,  from  the  vein  under  the  eye,  and  that  behind  the  fbre-srm,  and  a  dose  of  salts 
administered  in  warm  water,  the  animal  will  roost  orobably  rocover.t  But  the  grand  object  ii 
preventi'in  of  the  discaw)  by  a  timely  supply  of  succulent  food  ;  snd  if  tomips  cannot  be  obtained. 
It  may  be  worth  tlie  store -rasjitiT's  consideration  whether  oil  cske  slioald  not  be  given  to  the  sheep 
along'  with  hay,  during  a  storm.  The  laxative  property  of  oilcake  is  well  establiidied,  and 
its  carriage  to  Uic  remotest  hill-farm  comparatively  caxy.  Mr.  Fairbaim  recommends  siJt  to  be 
given  to  young  sheep,  when  ehiHcd  suddenly  from  freidi  to  dr>'  food :  nnd  no  doubL  as  a  coodi- 
nent  in  support  of  the  healthy  action  of  the  stomach,  it  would  prove  useful ;  and  more  especially 
in  the  case  of  cattle  and  sheep,  the  structure  of  whose  digentive  organs  renders  them  peculiar^ 
liable  lo  tlie  efii'cts  of  indigention  ;  and  on  this  account  it  woald  lie  a  valuable  assistant  to  tke 
more  nutritious  oil-cake.  And  instead  of  entirely  acquiescing  in  the  £ttrick  Shepherd's  reoom* 
mendat'on  '*to  pasture  the  yonngand  old  of  the  flocks  all  tnf^ether,*'  as  has  been  done  in  Peeblea> 
■hire,  to  the  eradication,  it  is  said,  of  the  braxv — as  being  in  many  cases  impracticable  and  at^ 
tended  with  no  profit,  Mr.  Fairbairn  rather  observes,  "  Let  the  pasture  for  a  hirsel,  as  waa  ob- 
served before,  be  as  nearly  as  possible  of  one  aoil.  To  overlook  tliis  is  a  mif^htv  error,  and  the 
surest  means  of  making  the  flock  unequal.  The  heath  should  also  be  regularly  ouraed,  and  the 
sheep  nevor  allowed  to  pasture  lonp  upon  wft  f[ra»g*^  And  as  a  lart  resource  in  an  attempt  ID 
eradicate  the  disease  everywhere,  he  would  nave  the  aheep  pot  on  turnips,  as  "  an  infallible  anti- 
dote against  the  progress  of  the  malady  ;"  and  which  he  has  "  invariablv  found  gives  a  settling 
stroke  to  the  disesfie.'t  This  lost  remedv  doubtless  being  effective,  I  would  recommend  its  adop- 
tion rather  as  a  preventive  than  a  core  of  the  disease. 

(1161.)  The  Ettrick  Shefjherd  mentions  the  existence  of  4  kinds  of  braxy — namely,  the  bowd 
§idcne»»t  the  nickne"**  in  the  JU*h  and  blood,  the  dry  braxy,  and  tlie  voter  braxy — all  originating 
in  the  same  cause,  producing  modified  effects — namely,  a  sudden  change  of  food  from  succaleat 
to  dry,  inducing  constipation  of  the  bowels  and  conseouent  inflammation;  and  they  are  all  ai 
'  ^'  allied  in  their  nature  to  hoven  in  cattle,  and  flatulent  colic  or  botta  in  boraea. 
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••Pierpcd  by  Roderick's  rpsdy  blnde, 
Putient  the  Bickening  victim  eyed 
llio  life-blofxl « bh  in  crimson  tide 
Down  his  clogged  beard  and  shaggy  limb, 
nn  darkness  glazed  his  eye-balls  dim." 

Scott. 

(1162.)  Although  it  is  unusual  for  farmers  who  possess  a  standing  flock 
— and  most  farmers  who  practice  the  mixed  husbandry  have  one — to  dis- 
pose of  their  fat  sheep  in  winter — that  is,  before  the  turnips  are  all  con- 
sumed-—yet  as  farmers,  who,  having  no  standing  flock,  purchase  a  flying 
one  every  year,  of  sheep  in  forward  condition,  and  in  such  numbers  as  to 
consume  the  turnips  allotted  to  them  in  a  short  time,  do  dispose  of  their 
fat  sheep  in  winter,  it  is  proper  that  you  should  be  made  acquainted  here 
with  the  driving  of  sheep  ujton  roads,  and  the  general  practice  of  the  mtU' 
tan-trade.  The  sheep  most  forward  in  condition  in  autumn  are  yeld  eweB 
and  wethers,  the  tup-eill  ewes  being  already  fat  and  sold. 

(1163.)  Sheep  are  purchased  from  farmers  both  hy. dealers  and  hUekers, 

*  Hogg's  Shepherd's  Guide.  t  The  Mountain  Shephesd's  Manual. 

t  A  Lammermuir  Faxmei'a  l^raatiae  cm  Bbaep  iaHi|h  Dinriott. 
(»10) 
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Dealers  bay  from  farmers  in  wholesale,  and  sell  to  butchers  in  retail ;  so 
tbey  constitute  a  sort  of  middle-men ;  but,  unlike  most  middle-men,  their 
STOcation  is  fully  as  useful  to  both  parties  as  to  themselves,  inasmuch  98 
Aej  purchase  at  once  the  whole  disposable  stock  of  the  farmer,  and  they 
flissort  that  stock,  and  present  it  at  the  markets  which  the  different  classea 
of  their  customers,  the  butchers,  are  in  the  habit  of  frequenting,  in  the 
most  suitable  form.     They  thus  act  the  part  which  the  wool-staplers  do,  in 
assorting  the  different  qualities  of  wool  between  the  grower  and  the  man* 
u&ctarer.    They  buy  either  at  fairs,  or  on  the  farmer's  own  premises.     In 
the  former  case  they  pay  ready  money,  and  lift  the  stock  immediately  ;  in 
the  latter  they  pay  at  the  time  the  stock  is  lifted  by  agreement.     In  lifting 
their  bargains,  they  appoint  one  time  among  all  the  places  they  have  pur- 
chased, to  make  up  tneir  entire  drove ;  for  it  is  less  costly  for  their  people 
to  drive  a  large  one  than  a  small.    Dealers  chiefly  buy  at  the  country  fairs, 
where  they  have  ample  choice,  and  only  purchase  on  the  farmer's  prem- 
ises when  stock  happens  to  be  scarce,  and  prices  likely  to  advance.    Butch- 
ers purchase  chiefly  in  the  market-towns  in  which  they  reside,  though 
they  also  attend  fairs,  and  pick  up  a  few  fat  lots  which  will  not  bear  the 
long  journeys  of  the  dealers ;  and  in  this  case  they  pay  ready  money  and 
lift  immediately,  as  dealers  do.     But  when  they  purchase  on  the  farmer's 
premises,  they  usually  lift  so  many  at  a  time,  according  to  agreement,  and 
pay  only  for  what  they  lift.     Every  farmer  should  avoid  this  practice,  as 
every  time   the  butcher  comes  for  his  lot  the  sheep  have  to  be  gathered, 
and  the  whole  handled,  that  he  may  take  away  only  those  which  suit  his 
ppsent  purpose ;  and  this  commotion  is  made  most  probably  every  week, 
tfie  whole  stock  being  disturbed  by  the  shouting  of  men  and  the  barking 
of  dogs,  among  whom  those  of  the  butcher  are  not  the  least  noisy  or  the 
least  active.    Farmers  take  their  stock  either  to  fairs  or  market-towns,  and 
there  meet  the  respective  sorts  of  purchasers,  the  dealers  never  appearing 
as  purchasers  in  towns,  the  butchers  there  ruling  paramount. 

(1164.)  When  a  dealer  purchases  on  the  farmer's  premises,  he  lifts  his 
lot  at  any  time  of  day  that  best  suits  his  own  arrangements.  He  begins 
to  lift  the  first  lot  in  the  more  distant  part  of  the  country,  and,  proceeding 
on  the  road  in  the  direction  of  their  destination,  he  lifts  lot  after  lot  until 
the  whole  are  gathered,  to  the  amount  of  many  hundreds.  In  this  way  he 
may  lift  a  lot  in  the  forenoon  on  one  farm,  and  another  in  the  aftei*noon  on 
another;  and  this  is  a  much  more  satisfactory  way  for  the  farmer  to  dis- 
pose of  his  stock  than  the  one  he  allows  the  butcher  to  adopt.  But  when 
a  farmer  is  to  drive  his  own  sheep  to  market,  he  starts  them  at  a  time  when 
the  journey  will  do  them  the  least  injury.  Sheep  should  not  begin  their 
journey  either  when  too  full  or  too  hungry ;  in  the  former  state  they  ate 
apt  to  purge  on  the  road,  in  the  latter  they  will  lose  strength  at  once.— 
The  sheep  selected  for  market  are  the  best  conditioned  at  the  time ;  and, 
to  ascertain  this,  it  is  necessary  to  handle  the  whole  lot,  and  shed  the  fat- 
test from  the  rest ;  and  this  is  best  done  about  midday,  before  the  sheep 
feed  again  in  the  afternoon.  The  selected  ones  are  put  into  a  field  b^ 
themselves,  where  they  remain  until  the  time  appointed  them  to  start.  If 
there  be  rough  pasture  to  give  them,  they  should  be  allowed  to  use  it,  and 
^  quit  of  some  of  the  turnips  in  them.  If  there  is  no  such  pasture,  a  fei^ 
cut  turnips  oti  a  lea- field  will  answer.  Here  all  their  hoofs  should  be  cate- 
fttlly  examined,  and  every  unnecessary  appendage  removed,  though  the 
firm  portion  of  the  bom  should  not  be  touched.  Every  clotted  piece  of 
wool  should  also  be  removed  with  the  shears.  The  sheep  should  also  be 
marked  with  ^«7,  or  ruddle,  as  it  is  called  in  England — ^the  ochrey-red  iron- 
stone of  mineralogists,  which  occurs  in  abundance  near  Platte,  in  Bohe* 
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mia.*  The  keil-mark  is  put  on  the  wool,  and  on  any  part  of  the  body  yoa 
chooBe-— the  purpose  being  to  identify  your  own  sheep  in  case  of  any  being 
lost  in  the  fair.  The  parts  usually  chosen  for  marking  Leicester  sheep  are 
top  of  shoulder,  back,  rump,  far  and  near  ribs.  The  mark  is  made  in  this 
way :  Take  hold  of  a  small  tuft  of  wool  at  any  of  the  above  parts  with 
the  right-hand  fingers,  and  seize  it  between  the  fore  and  middle  fingers  of 
the  left  hand,  with  the  palm  upward  ;  then  color  it  with  the  keil,  whick 
requires  to  be  wetted,  it  the  wool  itself  is  not  damp.  Shoit-wooled  sheep 
are  usually  marked  on  the  head,  neck,  face  and  rump,  or  with  a  bar  across 
the  shoulders,  and  generally  too  much  keil  is  put  upon  them.  The  sheep 
being  thus  prepared  should  have  food  early  in  the  morning,  and  be  started 
on  their  journey  about  midday — the  season,  you  will  remember,  being  win- 
ter. Let  them  walk  gently  away  ;  and,  as  the  road  is  new  to  them,  they 
will  go  too  fast  at  first — ^to  prevent  which,  the  drover  should  go  before 
them,  and  let  his  dog  bring  up  the  rear.  In  a  short  distance  they  win 
assume  the  proper  speed,  about  1  mile  the  hour.  Should  the  road  they 
travel  be  a  green  one,  the  sheep  will  proceed  nibbling  their  way  onward 
at  the  grass,  along  both  sides ;  but  if  a  turnpike,  especially  a  narrow  one, 
the  drover  will  require  all  his  attention  in  meeting  and  being  passed  by 
every  class  of  vehicle,  to  avoid  injury  to  his  charge.  In  this  part  of  their 
business,  drovers  generally  make  too  much  ado,  both  themselves  and  their 
dogs ;  and  the  consequence  is  that  the  sheep  are  driven  more  from  side  to 
side  of  the  road  than  is  requisite.  On  meeting  a  carriage,  it  would  be 
much  better  for  the  sheep  were  the  drover  to  go  forward,  instead  of  send- 
ing his  dog,  and  point  off,  with  his  stick,  the  leading  sheep  to  the  nearest 
side  of  the  road  ;  and  the  rest  will  follow,  as  a  matter  of  course,  while  the 
dog  walks  behind  the  flock,  and  brings  up  the  stragglers.  Open  gates  to 
fields  are  sources  of  great  annoyance  to  drovers,  the  stock  invariably  mak- 
ing an  endeavor  to  go  through  them.  On  observing  an  open  gate  before, 
the  drover  should  send  his  dog  behind  him  over  the  fence,  to  be  ready  to 
meet  the  sheep  at  the  gate.  When  the  sheep  incline  to  rest,  let  them  lie 
down.  Before  night-fall  the  drover  should  inquire  of  lodging  for  them  for 
the  night,  as  in  winter  it  is  requisite  to  put  them  in  a  grass-field,  and  supply 
them  with  a  few  turnips  or  a  little  hay,  the  road-sides  being  bare  at  tnat 
season.  If  turnips  or  hay  are  laid  down  near  the  gate  of  the  field  they  oc- 
cupy, the  sheep  will  be  ready  to  take  the  road  in  the  morning ;  but,  before 
doing  this,  the  drover  should  ascertain  whether  the  road  is  infested  with 
stray  dos^s ;  if  which  be  the  case,  the  sheep  should  be  taken  to  the  safest 
spot  and  watched,  .  Many  dogs  that  live  in  the  neighborhood  of  drove- 
roads,  and  more  especially  village  dogs,  are  in  the  habit  of  looking  out  for 
sheep  to  worry,  at  some  distance  from  their  homes.  The  chief  precaution 
that  can  be  used  under  such  an  apprehension  is,  for  the  drover  to  go  fre- 
quently through  the  flock  with  a  light,  and  be  late  in  retiring  to  rest,  and 
up  again  early  in  the  morning.  This  apprehension  regarding  dogs  is  not 
solely  in  regard  to  the  loss  sustained  by  worrying,  but,  when  sheep  have 
been  disturbed  by  them,  they  will  not  settle  again  upon  the  road.  The 
first  day*s  journey  should  be  a  short  one,  not  exceeding  4  or  5  miles.— 
Upon  drove-roads,  farms  will  be  found  at  stated  distances  with  food  and 
lodging  for  the  drover  and  his  flock,  at  a  moderate  charge.  Allowing  8 
miles  a  day  for  a  winter-day's  travel,  and  knowing  the  distance  of  your 
market  by  the  destined  route,  the  sheep  should  start  in  good  time,  allow- 
ance being  made  for  unforeseen  delays,  and  one  day's  rest  near  the 
market. 

(912)  ^ 
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(1165.)  Tbe  farmers'  drover  may  either  be  bis  fibepberd,  or  a  profes- 
nonal  drover  bired  for  tbe  occasion.  Tbe  sbepberd  Knowing  the  flock 
makes  their  best  drover,  if  be  can  be  spared  so  long  from  home.  A  bired 
drover  gets  Ss.  6d.  a  day  of  wages,  besides  traveling  expenses,  and  be  ii 
intrasted  with  cash  to  pay  all  the  necessary  dues  incidental  to  the  road  and 
markets,  such  as  tolls,  forage,  ferries,  and  market  custom.  A  drover  of 
sheep  should  always  be  provided  with  a  dog,  as  the  numbers  and  nimble- 
ness  of  sheep  render  it  impossible  for  one  man  to  guide  a  capricious  flock 
along  a  roaci  subject  to  many  casualties ;  not  a  young  dog,  who  is  apt  to 
work  and  bark  a  great  deal  more  than  necessary,  much  to  tbe  annoyance 
of  the  sheep,  but  a  knowing,  cautious  tyke.  The  drover  should  have  a 
walking-stick,  a  useful  instrument  at  times  in  turning  a  sheep  disposed  to 
break  off"  from  tbe  rest.  A  shepherd's  plaid  he  will  find  to  afford  comfort- 
able protection  to  his  body  from  cold  and  wet«  while  the  mode  in  which  it 
is  worn  leaves  his  limbs  free  for  motion.  He  should  carry  provision  with 
bim,  such  as  bread,  meat,  cheese  or  butter,  that  he  may  take  luncheon  or 
dinner  quietly  beside  his  flock  while  resting  in  a  sequestered  part  of  tbe 
road,  and  he  may  slake  his  thirst  in  the  first  brook  or  spring  he  finds,  or 
purchase  a  bottle  of  ale  at  a  roadside  ale-house.  Though  exposed  all  day 
to  tbe  air,  and  even  though  he  feel  cold,  he  should  avoid  drinking  spirits, 
which  only  produce  temporary  warmth,  and  for  a  long  time  after  induce 
chilliness  and  languor.  Much  rather  let  him  drink  ale  or  porter  during  tbe 
day,  and  reserve  tbe  allowance  of  spirits  he  gives  himself  until  the  evening, 
when  be  can  enjoy  it  in  warm  toddy  beside  a  comfortable  fire,  before  re- 
tiring to  rest  for  the  night.  The  injunction  to  refrain  from  spiiits  during 
the  day  I  know  will  sound  odd  to  tbe  ear  of  a  Highland  drover ;  but  though 
a  dram  may  do  him  good  in  bis  own  mountain-air,  and  while  taking  active 
exercise,  it  does  not  follow  that  it  will  produce  equally  good  effects  on  a 
drove-road  in  the  low  countiy  in  winter,  in  raw  and  foggy  weather.  I  be- 
lieve the  use  of  raw  spirits  does  more  barm  than  good  to  all  drovers  who 
indulge  in  the  practice.  He  should  also  have  a  good  knife,  by  which  to 
remove  any  portion  of  born  that  may  seem  to  annoy  a  sheep  in  its  walk ; 
and  also  a  small  bottle  of  a  mixture  of  tobacco-liquor  and  spirit  of  tar,  with 
a  little  rag  and  twine,  to  enable  him  to  smear  and  bandage  a  sheep's  foot, 
so  as  it  may  endure  tbe  journey.  He  should  be  able  to  draw  a  little  blood 
from  a  sheep  in  case  of  sickness.  Should  a  sheep  fuil  on  the  road,  be 
should  be  able  to  dispose  of  it  to  tbe  best  advantage ;  (^r,  becoming  ill,  he 
should  be  able  to  judge  whether  a  drink  of  gruel,  or  a  handful  of  common 
salt  in  warm  water,  may  not  recover  it  so  as  to  proceed ;  but,  rather  than 
a  lame  or  jaded  sheep  should  spoil  the  appearance  of  the  flock,  it  should 
be  disposed  of  before  the  flock  is  presented  in  the  market. 

(1166.)  Tbe  many  casualties  incidental  to  sheep  on  travel,  more  espe- 
cially in  winter,  r^uire  consideration  from  the  farmer  before  undertaking 
to  send  his  stock  to  a  distant  market-town,  in  preference  to  taking  them  to 
a  fair,  or  accepting  an  offer  for  them  at  home.  A  long  journey  in  winter 
will  cost  at  least  Is.  a  head,  and  their  jaded  appearance  may  have  the  effect 
of  lowering  their  market  price  2s.  or  3s.  a  head  more.  Under  any  circum- 
stances, when  you  have  determined  on  sending  your  sheep  to  a  market- 
town,  it  is,  I  believe,  the  best  plan,  after  the  journey,  to  intrust  them  to  a 
salesman,  rather  than  stand  at  market  with  them  yourself,  as  you  cannot 
know  the  character  of  tbe  buyers  so  well  as  he  does,  nor  can  you  know 
what  class  of  purchasers  your  lot  may  best  suit.  The  convenience  attend- 
ing the  employment  of  a  salesman  is  now  generally  felt,  because  it  not 
only  saves  tbe  personal  annoyance  of  attending  a  market,  but  your  money 

is  remitted  to  yoa  through  a  bank  in  the  course  of  the  day.    Tbe  only  pre- 
(961) sa 
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cauti<m  requisite  in  the  matter  is  to  become  acquainted  with  a  salesraan 
of  judgment ;  for  as  to  honesty,  if  he  have  not  thcU,  he  is  of  cour&e  quite 
worthless.  In  attending  country  fairs,  the  case  is  otherwise ;  there  being 
lio  salesman,  you  yourself  must  stand  by  your  lot.  Before  attending  the 
fair,  you  should  make  up  your  mind  what  to  ask  for  your  stock,  in  accord- 
ance with  the  current  market  prices ;  hut,  notwithstanding  this,  you  may 
come  away  with  more  or  less  cash  than  you  anticipated,  because  the  actual 
state  of  that  market  will  be  regulated  by  the  quality  and  quantity  of  the 
stock  brought  forward,  and  by  the  paucity  or  numbera  of  buyers  who  may 
appear.  After  your  sheep  are  fairly  placed,  you  should  inquire  of  friend 
of  the  state  of  prices  before  you  sell,  and  on  doing  this  you  will  fi-e<)uent]y 
find  the  market  in  a  most  perplexing  state  from  various  causes.  Thus, 
there  may  be  too  many  sheep  for  the  buyers,  when  the  market  will  be  dull, 
and  remain  so  all  day.  On  the  other  hand,  the  stock  may  be  scanty  for 
the  buyers,  when  a  briskness  may  start  in  the  morning  and  continue  even 
till  the  whole  stock  are  sold  off.  There  may  be  briskhess  in  the  morning, 
the  buyers  purchasing ;  dullness  at  midday,  buyers  declining ;  and  brisk- 
ness again  in  the  afternoon,  buyers  again  purchasing.  There  may  be  ex- 
cessive dullness  in  the  morning,  occasioned  by  the  buyers  lying  off  and 
beating  down  prices,  and,  finding  they  cannot  succeed,  buy  briskly  all  the  aft- 
ernoon. There  may  be  dullness  in  the  morning,  arising  from  the  dealers 
finding  the  condition  of  the  stock  below  their  expectation.  The  markets 
are  never  better  for  the  farmer  than  when  they  oegin  brisk  early  in  the 
morning,  and  the  stock  are  all  sold  off  early.  These  are  the  vicissitudes 
of  a  market ;  they  are  interesting,  demand  attention,  and  are  worth  exam- 
ination. You  will  frequently  obseiTe  a  trifling  circumstance  give  a  decided 
tone  to  a  market.  A  dealer,  for  instance,  who  generally  buys  largely,  and 
having  bought  for  many  years  i^spectably  in  that  particular  fair,  will  mark 
the  prices  of  the  day  by  his  purchases ;  so  that  other  people,  particularly 
sellers,  observing  the  prices  given  by  him,  will  sell  briskly  and  with  confi- 
dence. There  is  no  use,  at  any  time,  of  asking  a  much  higher  price  than 
the  intrinsic  value  of  your  stock,  or  than  you  will  willingly  take ;  for,  al- 
though your  stock  may  be  in  particularly  fine  condition,  and  of  good  qual- 
ity, and  therefore  worth  more  than  the  average  price  of  the  market,  still 
their  value  must  conform  to  the  rate  of  the  market,  be  it  high  or  low,  and 
it  is  not  in  your  power  to  control  it ;  though,  if  prices  dissatisfy  you,  you 
have  it  in  your  power  to  take  your  stock  home  again.  There  is  a  common 
saying  applicable  to  all  public  markets,  and  is  now  received  as  a  maxim, 
because  indicating  the  tiiith,  that  **  the  first  offer  is  the  best,''  that  is,  the 
first  offer  from  a  bona  jide  buyer ;  for  there  are  people  to  be  found  in  all 
markets  who,  having  no  serious  intention  of  buymg  at  market  price,  make 
a  point  of  offering  considerably  below  it,  with  the  view  of  catching  a  bar- 
gain from  a  gi*eenhoi*n,  or  from  one  tried  of  standing  longer  in  the  fair, 
and  they  sometimes  succeed  in  their  wishes  ;  but  such  people  are  easily 
discovered,  and  therefore  cannot  deceive  any  but  inexperienced  sellers. 

(1167.)  There  are  ceit?iin  rules  which,  by  tacit  consent,  govern  the  prin- 
ciples upon  which  all  public  markets  of  stock  are  conducted,  and  they  are 
few  and  simple.  There  is  a  custom  payable  for  all  stock  presented  at  fain, 
dxigible  by  the  lord  of  the  manor,  or  other  recogrnized  authority:  After 
entering  the  field,  your  stock  can  take  up  any  unoccupied  position  you 
choose,  appointed  for  the  particular  kind  of  stock  you  have  to  show.  No 
one,  on  pretence  of  purchasing,  has  a  right  to  inteifere  with  a  lot  which  is 
under  inspection  by  another  party.  Neither  have  you  any  right  to  show 
TOur  lot  to  more  than  one  party  at  a  time,  unless  each  party  consent  to  it. 
When  a  bargain  is  made,  there  is  no  necessity  fi>r  striking  hands,  or  es- 
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changing  money,  aj»  an  earnest  of  it.    When  a  bargain  is  made,  a  tini6 

mayoe  stipulated  by  the  purchaser  for  lifling  the  stock  ;  and,  until  thef 

are  delivered  to  him  or  his  accredited  agents,  they  continue  at  the  risk  qf 

the  seller.     When  counted  over  before  the  purchaser,  the  piice  becomet 

immediately  due.     When  the  money  is  paid,  there  is  no  obligation  on  thai 

seller  to  give  a  discount  ofT'the  price,  or  a  luck-penny,  as  it  is  termed ;  but 

purchasers  sometimes  make  offers  in  a  way  to  humor  the  prejudices  of  th^ 

seller — that  is,  they  offer  the  price  demanded,  on  condition  of  getting  back 

a  certain  sum,  or  amount  of  luck-penny,  to  bring  the  price  down  to  their 

owa  ideas ;  in  such  a  case,  when  such  an  offer  is  accepted,  the  seller  must 

return  the  luck-penny  conditioned  for,  when  he  receives  the  money.    Soma 

timcH,  when  parties  cannot  agree  as  to  price,  the  offerer  proposes  to  abid(». 

by  the  decision  of  a  third  party ;  but,  in  doing  this,  you  virtually  relinquis]ii 

your  power  over  your  own  stock.     Sometimes  bills  and  bank-postbills  ar^ 

tendered  by  dealers  in  part  or  entire  payment  of  what  they  purchase  ;  but 

it  is  in  your  power  to  refuse  any  form  of  cash  but  the  legal  tender  of  tha. 

country,  such  as  Bank  of  England  notes,  or  gold,  or  silver.     If  a  bill  of 

exchange  or  promissory  note  is  proffered  instead  of  ready  money,  you  aro^ 

quite  entitled  to  refuse  the  bargain  ;  for  the  usage  of  trarle  in  a  fair  impliepi 

the  condition  of  ready  money  ;*  or  you  may  demand  a  higher  price  to  coveijr 

the  ridk  of  the  bill  being  dishonored.    The  notes  of  any  bank  you  know  to^ 

he  good,  you  will,  of  course,  not  refuse.     Aflcr  the  stock  are  delivered,^ 

they  are  at  the  risk  of  the  purchaser.     Some  dealers'  top*S'fnen — that  11^  ^ 

the  men  who  take  charge  of  their  master's  lots  after  delivery — demand  9 

gratuity  for  their  trouble,  which  you  are  at  liberty  to  refuse.    All  these 

rules,  in  as  far  as  relates  to  money  and  the  delivery  of  stock,  apply  to  thai 

stock  purchased  by  dealers  on  your  own  farm.    When  you  purcnaae  stock  • 

at  a  fan*,  people  will  be  found  on  the  ground  willing  to  render  your  drover 

assistance  in  taking  them  out  of  it,  and  of  setting  them  fairly  ou  the  road. 

Such  people  are  useful  on  such  occasions,  as  it  may  happen,  especially  i|»  , 

the  case  of  sheep,  that  one  or  more  may  break  away  from  their  own  flock 

and  mix  with  another,  when  there  may  not  only  be  difficulty  in  shedding 

them  out,  but  those  into  whose  lot  yours  have  strayed  may  show  unwilling^ 

nesa  to  have  their  stock  disturbed  for  your  sake,  though  it  is  in  your  powxxc 

to  follow  your  strayed  stock,  and  claim  it  anywhere  by  the  wool-mark. 

(1168.)  The  way  that  fat  is  laid  on  sheep  while  on  turnips,  and  the  moda 

of  judj^ng  of  a  fat  sheep,  are  these  :  Hoggs,  when  put  on  turnips  in  wiur 

ter,  are  generally  lean ;  for  although  they  had  been  in  good  condition  as 

lambj  when  weaned  from  their  mothers  in  summer,  their  growth  in  statui:^. 

afierward  is  so  rapid  that  their  flesh  is  but  little  intermixed  with  fat.     For 

the  first  few  weeks  on  turnips,  even  in  the  most  fiivorable  circumstances  af 

to  quality  of  food,  warmth  of  shelter,  dryness  of  land,  and  pleasantnepp. 

of  weather,  they  make  no  apparent  advancement  in  condition  ;  nay,  thej^ 

rather  seem  to  fall  off,  aiid  look  clapped  in  the  wool,  and  indicate  a'teit- 

dency  to  delicacy,  in  consequence,  1  suppose,  of  the  turnips  operating, 

medicinally  on  their  constitution  as  an  alterative,  if  not  as  a  laxative  ;  but 

immediately  after  that  trying  period  of  young  sheep,  especially  tiying  ip.  1 

bad  weather,  is  past,  when  the  grass  has  completely  passed  through  thooL^  ^ 

and  the  stomach  and  intestines  have  become  accustomed  to  the  more  soUl 

Ibod  of  the  turnip,  their  improvement  is  marked,  the  wool  seeming  lomg^ 

and  fuller,  the  carcass  filled  out,  the  eyes  clear  and  full,  and  the  gait  firmt 

aod  steady.     They  then  thriviQ  rapidly,  and  the  more  rapidly  the  dd^  ^ 

wpather. 
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(1169.)  The  formation  of  fat  in  a  sheep  destined  to  be  fattened,  cod- 
mences  in  the  inside,  the  net  of  fat  ivhich  envelops  the  intestines  being 
first  formed,  and  a  little  deposited  around  the  kidneys.  After  that,  fat  is 
seen  on  the  outside,  and  first  upon  the  end  of  the  rump  at  the  tail-head, 
which  continues  to  move  on  along  the  back,  on  both  sides  of  the  spine  or 
back-bone  to  the  bend  of  the  ribs,  to  the  neck.  Then  it  is  deposited  be- 
tween the  muscles,  parallel  vnth.  the  cellular  tissue.  Meanwhile,  it  is  cov- 
ering the  lower  round  of  the  ribs  descending  to  the  flanks,  until  the 
two  sides  meet  under  the  belly,  whence  it  proceeds  to  the  brisket  or 
breast  in  front,  and  the  shaw  or  cod  behind,  filling  up  the  inside  of  the 
arm-pits  and  thighs.  While  all  these  depositions  are  proceeding  on  the 
outside,  the  progress  in  the  inside  is  not  checked,  but  rather  increased,  by 
the  fattening  disposition  encouraged  by  the  acquired  condition  ;  and  hence, 
simultaneously,  the  kidneys  become  entirely  covered,  and  the  space  be- 
tween the  intestines  and  lupibar  region  or  loin  gradually  filled  up  by  the 
net  and  kidney  fat.  By  this  time,  the  cellular  spaces  around  each  fibre  of 
muscle  is  receiving  its  share,  and  when  fat  is  deposited  there  in  quantity, 
it  gives  to  meat  the  term  marbled.  These  inter-fibrous  spaces  are  the  last 
to  receive  a  deposition  of  fat ;  but  after  this  has  begun,  every  other  part 
simultaneously  receives  its  due  share,  the  back  and  kidneys  receiving  the 
most,  so  much  so  that  the  foi*mer  literally  becomes  nicked,  as  it  is  termed  ; 
that  is,  the  fat  is  felt  through  the  skin  to  be  divided  into  two  portions,  from 
the  tail-head  along  the  back  to  the  top  of  the  shoulder,  the  tail  becoming 
thick  and  stiff,  the  top  of  the  neck  broad,  the  lower  part  of  each  side  of  the 
neck  toward  the  breast  full,  and  the  hollows  between  the  breast-bone  and 
the  inside  of  the  fore-legs,  and  between  the  cod  and  the  inside  of  the  hind 
thighs,  filled  up.  When  all  this  has  been  accomplished,  the  sheep  is  said 
to  he  fat  or  ripe, 

(1170.)  When  the  body  of  a  fat  sheep  is  entirely  overlaid  with  fat,  it  is 
then  in  the  most  valuable  state  as  mutton  ;  but  few  sheep  lay  on  fat  en- 
tirely" over  their  body,  one  laying  the  largest  proportion  on  the  rump,  an- 
other on  the  back ;  one  on  the  ribs,  another  on  the  flanks ;  one  on  the 
parts 'adjoining  the  fore-quarter,  another  on  those  of  the  hind-quarter ;  one 
more  on  the  inside,  and  another  more  on  the  outside.  Taking  so  many 
parts,  and  combining  any  two  or  more  of  them  together,  you  may  expect 
to  find,  in  a  lot  of  fat  sheep,  a  considerable  variety  of  condition,  and  yet 
any  one  is  as  ripe  in  its  way  as  any  other. 

(1171.)  Taking  these  data  for  your  guide,  you  will  be  able  to  detect,  by 
han()ling,  the  state  of  a  sheep  in  its  progress  toward  ripeness.  A  ripe  sheep, 
however,  is  easily  known  by  the  ei/r,  by  the  fullness  exhibited  in  all  the 
external  parts  of  the  particular  animal.  It  may  exhibit  wants  in  some 
parts' when  compared  with  othei's,  but  you  easily  see  that  these  parts  would 
never  become  so  ripe  as  the  others ;  and  this  arises  from  some  constitu- 
tional'<\vSect  in  the  animal  itself,  because,  if  this  were  not  so,  there  is  no 
reason  why  all  the  parts  should  not  be  alike  ripe.  Whence  this  defect 
arises' remains  to  be  considered  afterward.  The  state  of  a  sheep  that  is 
obviously  not  ripe  cannot  altogether  be  ascertained  by  the  eye ;  it  must  be 
handled,  that  is,  it  must  be  subjected  to  the  scrutiny  of  the  hand.  Now, 
even  in  so  palpable  an  act  as  handling  discretion  is  requisite.  A  full-look* 
iug  sheep  need  hardly  be  handled  on  the  rump,  for  he  would  not  seem  so 
full  unless  fat  had  been  first  deposited  there.  A  thin-looking  sheep,  on 
the  other  hand,  should  be  handled  on  the  rump,  and  if  there  be  no  fat 
there,  it  is  useless  handling  the  rest  of  the  body,  for  assuredly  there  will 
not  be  so  much  as  to  deserve  the  name  of  fat.  But  between  these  two 
extremes  of  condition  there  is  every  variety  to  be  met  with ;  and  on  that 
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ftccount  examination  by  the  hand  is  the  rule,  by  the  eye  alone  the  excep- 
tion ;  but  the  hand  is  much  assisted  by  the  eye,  whose  acuteness  detects 
deficiencies  and  redundancies  at  once.  In  handling  a  sheep  the  points  of 
the  fingers  are  chiefly  employed,  and  the  accurate  knowledge  conveyed  by 
thcTO  through  practice  of  the  true  state  of  condition  is  truly  surpiising,  and 
settles  a  conviction  in  the  mind  that  some  intimate  relation  exists  between 
the  external  and  intei*nal  state  of  an  animal.  And  hence  this  practical 
maxim  in  the  judging  of  stock  of  all  kinds,  that  no  animal  will  appear  ripe 
to  the  eye,  unless  as  much  fat  had  previously  been  laid  on  in  the  inside  as 
his  constitutional  habit  will  allow.  The  application  of  this  rule  is  easy. 
Thus,  when  you  find  the  rump  nicked  on  handling,  you  may  expect  to  find 
fat  on  the  back ;  when  you  find  the  back  nicked,  you  would  expect  the  fat 
to  have  proceeded  to  the  top  of  the  shoulder  and  over  the  ribs ;  and  when 
you  find  the  top  of  the  shoulder  nicked,  you  would  expect  to  find  fat  on 
the  under  side  of  the  belly.  tTo  asceitain  its  existence  below,  you  will 
have  to  turn  him  up,  as  it  is  termed ;  that  is,  the  sheep  is  set  upon  his 
rump  with  his  back  down  and  his  hind-feet  pointing  upward  and  outward. 
In  this  position  you  see  whether  the  breast  and  thighs  are  filled  up.  Stilly 
all  these  alone  would  not  let  you  know  the  state  of  the  inside  of  the  sheep, 
which  should,  moreover,  be  looked  for  in  the  thickness  of  the  flank  ;  in  the 
fullness  of  the  breast,  that  is,  the  space  in  front  from  shoulder  to  shoulder 
toward  the  neck ;  in  the  stiffness  and  thickness  of  the  root  of  the  tail,  and 
in  the  breadth  of  the  back  of  the  neck.  All  these  latter  parts,  especially 
with  the  fullness  of  the  inside  of  the  thighs,  indicate  a  fnllness  of  fat  in 
the  inside ;  that  is,  largeness  of  the  mass  of  fat  on  the  kidneys,  thickness 
of  net,  and  thickness  of  layers  between  the  abdominal  muscles.  Hence 
the  whole  object  of  feeding  sheep  on  turnips  seems  to  be  to  lay  /at  upon 
all  the  bundles  of  fleshy  fibres,  called  muscles,  that  are  capable  of^ ac- 
quiring that  substance ;  for  as  to  bone  and  muscle,  these  increase  in 
weight  and  extent  independently  of  fat,  and  fat  only  increases  their  mag- 
nitude. 

(1172.)  I  have  spoken  of  the  turning  up  of  a  fat  sheep;  it  is  done  in  this 
way  :  Standing  on  the  near  side  of  the  sheep,  that  is,  at  its  lefl  side,  put 
ypur  lefl  hand  under  its  chin,  and  seize  the  wool  there,  if  rough,  or  the 
skin,  if  otherwise ;  place  your  knees,  still  standing,  against  its  ribs,  then 
bowing  forward  a  little,  extend  your  right  arm  over  the  far  loin  of  the 
sheep,  and  get  i  hold  of  its  flank  as  far  down  as  you  can  reach,  and  there 
seize  a  large  and  firm  hold  of  wool  and  skin.  By  this,  lift  the  sheep  fairly 
off  the  ground,  and  turning  its  body  toward  you  upon  your  lefl  knee  under 
its  near  ribs,  place  it  upon  its  rump  on  the  ground  with  its  back  to  you, 
and  its  hind  feet  *  sticking  up  and  away  from  you.  This  is  an  act  which 
really  requires  strength,  and  if  you  cannot  lifl  the  sheep  off  the  ground, 
you  cannot  turn  it ;  but  some  people  acquire  a  sleight  in  doing  it,  beyond 
their  physical  powers.  I  believe  the  art  consists  in  jerking  the  sheep  off 
Its  feet  at  once,  before  it  suspects  what  you  are  going  to  do ;  for  if  you  let 
it  feel  that  you  are  about  to  lifl  it  as  a  dead  weight,  the  probability  is,  that 
you  will  not  be  able  to  make  it  lose  hold  of  the  ground,  as  it  is  surprising 
how  dexterously  sheep  contrive,  in  the  circumstances,  to  retain  hold  oi 
the  ground  with  the  point  of  the  hoof  of  the  "near  hind^foot,  which,  if  you 
cannot  force  away,  you  cannot  turn  the  sheep.  I  remember  seeing  4  shep- 
herds defeated  in  the  attempt  to  turn  5  dinmonts  belongine  to  the  lale  Mr. 
Edward  Smith,  Marledown,  Northumberland.  None  of  the  shepherds, 
eren  the  longest  and  strongest,  could  turn  all  the  5  sheep,  and  one  of 
them,  a  short  though  stout  man,  could  not  turn  one  of  them,  tfaey  were  so 
broad  in  the  back,  so  round  and  heavy.     The  ability  to  turn  a  sheep  is 
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got  to  be  regan]ed  aa  a  feat  in  a  shepberd,  but  a  necessary  act  in  conned 
on  with  many  important  operations,  as  you  shall  see  afterwaitl. 
S(1173.)  Sheep  are  easily  slavg/ttercd,  and  the  operation  is  unattended 
i^i  cruelty.  They  require  some  ^preparation  beb>re  l>cing  deprived  of 
*e,  which  consists  of  food  being  withheld  from  them  for  not  less  than  24 
lours,  according  to  the  season.  The  reason  for  fasting  sheep  befert 
slaughtering,  is  to  give  time  for  the  paunch  and  intestines  to  empty  them- 
nelves  entirely  of  food,  as  it  is  founu  when  an  animal  is  killed  with  a  fuU 
stomach,  the  meat  is  more  liable  to  putrefy,  and  not  so  well  flavored;  and 
f^  ruminants  always  retain  a  lai'ge  quantity  of  food  in  their  intestines,  it  is 
reasonable  they  should  fast  somewhat  longer  to  get  quit  of  it  than  animals 
with  single  stomachs.  Sheep  ai*e  placed  on  their  side  on  a  stool,  called 
a  killing  stool,  to  be  slaughtered,  and  requiiing  no  fastening  with  corda^ 
are  deprived  of  life  by  a  thi*ust  of  a  straight  knife  through  tlie  neck,  be- 
tween Its  bone  and  the  windpipe,  severing  tl\p  carotid  ailei-y  and  jugular  vein 
of  both  sides,  from  which  the  blood  flows  fleely  out,  and  the  animal  S009 
4ie8.  The  skin,  as  far  as  it  is  covered  with  wool,  is  taken  off,  leaving  that 
on  the  legs  and  head,  which  are  covered  with  hair,  the  legs  being  disjoint- 
ed by  the  knee.  The  entrails  are  removed  by  an  incision  along  the  belly, 
aiEber  the  carcass  has  been  hung  up  by  the  tendons  of  the  houghs.  The 
net  is  carefully  separated  from  the  viscera,  and  rolled  up  by  itself;  but 
the  kidney  fat  is  not  then  extracted.  The  intestines  ai*e  placed  on  the  in* 
ner  si^de  of  the  skin  until  divided  into  the  ^^/vtA*,  containing  the  heart* 
lungs,  and  liver ;  the  hag,  containing  the  stomach  ;  and  the  puddings^  con- 
sisting of  the  viscera  or  guts.  The  bag  and  guts  are  usually  thrown  away« 
that  is,  buried  in  the  dunghill,  unless  when  the  bag  is  retained  and  cleaned 
for  haggis.  The  pluck  is  either  fiied  or  made  into  haggis.  The  skin  ia 
nuiig  over  a  rope  or  pole  under  cover,  with  the  skin-side  uppermost,  to 
dry  m  an  airy  place.* 

P  By  the  Abb^  Cornea,  a  man  of  great  learning  and  obwnration,  it  was  remarked  that  dM 
people  of  the  United  States  posseaaed  **  ^aeon-stomachs."  Their  want  of  relish,  not  to  imy  their 
distasCe— more  especiaHy  females — for  mutton^  is  one  of  the  obstacles  to  the  extension  of  sheep  ho** 
bandry  in  the  United  States.  An  opinion  generally  prevails— borrowed,  as  many  of  oar  opinbni 
■re,  from  England — that  mutton  does  not  attain  perfection  in  joiciness  and  flavor  under  ibnr^ir 
ftw  yean ;  bat  we  are  disposed  to  believe,  with  an  experienced  victaaler  of  oor  acqaaintance, 
•fed  a  good  Jadge  of  mutton,  alike  in  the  field  and  the  shambles,  that  this  is  a  mistake,  and  th^ 
weU*fed  and  fatted  matton  is  never  better  than  when  it  gets  its  fall  growth,  in  its  second  year; 
npr  can  the  farmer  afibrd  to  keep  it  longer,  unless  the  wool  would  pay  for  the  keep.  "We  bavto 
■01  Ibe  epicures  and  men  of  wealth  who  would  pay  the  butcher  the  extra  price,  which  he  mosl 
have,  that  would  enable  him  to  paj*  a  remunerating  price  to  the  grasier  for  keeping  his  sheep  tw». 
or  three  years  over. 

The  common  mistake  in  the  management  of  mutton  in  our  country  is  that  we  eed  it  exadlp  ^ 
l|e  forong  time  nfUr  il  m  kiUed.  It  should  be  eaten,  as  a  fried  chicken  should,  immediately  aftev 
b^ing  killed,  and,  if  possible,  before  the  meat  has  time  to  get  cold ;  or,  if  not,  then  it  should  be 
kept  a  week  or  more — in  the  ice-honse.  if  the  weather  require— until  the  time  is  just  at  hand  whem 
ihei  fibre  passes  the  state  of  toughness  which  it  takes  on  at  first,  and  reaches  that  incipient  or  pre- 
Ifaninary  point  in  its  progress  toward  putrefaction  when  the  fibres  begin  to  give  way  and  the  mea( 
IkB^omea  tender. 

We  were  gratified  lately  to  see,  in  a  large  tmoken^  of  Mr.  Clements,  in  Philadelphia,  quite  a. 
ho^e  nunbrr  of  wormed  Ipgn  rf  mtUlon.  which  had  been  sent  in  fitim  Ohio.  If  matton  can  b# 
hvugfat  blD  vogue  in  that  shape,  it  will  he  an  additional  inducement  Ibr  rearing  dieep  in  maixj 
4|pati«iii  removed  (rem  available  marketa. 

Who  neo^  complain,  at  a  warering«place,  if  he  can  aeoare  fer  hia  breakfast  or  his  dinner  a  goai. 
■H^-cliopb  aoch  aa  is  to  he  had  at  Caldwell's  While  Solphor  Spriagi^  peppered,  aad  braiMt 
^  served  up  hot,  wiik  mo  ifrcafp  hU  iU  mom  T    Can  afyrttuof  ^  more  loo^ifl— more  tc^Mk 
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(1174.)  The  carcass  should  hang  24  hours  in  a  clean,  cool,  aity,  dry 
apartment,  before  it  is  cut  down.  I  say  cool  and  dry^  f<^  if  warm  the  meal 
will  not  become  firm,  and  if*  damp  a  clamminess  will  cover  it,  and  vnSi 
never  feel  dry,  and  have  a  fresh,  clean  appearance.  The  carcass  is  divided 
in  two  by  being  sawed  right  down  the  back-bone.  The  kidney -fat  is  then 
taken  out,  being  only  attached  to  the  peritoneum  by  the  cellular  nieni* 
brane,  and  the  kidney  is  extracted  from  the  tuet — the  name  given  to  she^ 
tallow  in  an  independent  state. 

(1175.)  In  almost  every  town  there  is  a  different  way  of  cutting  up  % 
carcass  of  mutton  ;  and,  it  being  here  impossible  to  advert  to  them  all,  I 
shall  select  those  of  Edinburgh  and  London,  and  distinguish  them  as  the 
Scotch  and  English  modes.  Although  the  English  mode  is  upon  the  whote 
preferable,  having  been  adopted  to  suit  the  tastes  of  a  people  long  acquaint^ 
ed  with  domestic  economy,  it  must  nevertheless  be  admitted  that  meat  iM 
cut  up  in  Scotland  in  a  cleanly  and  workmanlike  manner ;  but  on  the  otbdr 
hand,  it  will  not  be  denied  by  those  who  have  observed  for  themselves^ 
that  the  beauty  and  cleanliness  of  meat,  as  exhibited  in  London,  call  forth 
the  admiration  of  every  connaisseur.  The  Scotch  mode  is  represented  in 
fig.  255,  where,  in  the  hind-quarter,  a  is  the  jigot  and  b  the  loin,  and,  in 
the  fore-quarter,  c  the  back-ribs  and  d  the  breast.  It  will  be  observed  that 
4he  jigot  is  cut  with  a  part  of  the  haunch  or  rump,  and  the  fore-quarter 
right  through  the  shoulder  into  2  pieces.  The  English  mode  is  repreMiair 
ed  in  fig.  256,  whq|-e,  in  the  fore-quarter,  a  is  the  shoulder,  b  and  b  ihm 
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Xi'eck,  and  c  the  breast  after  th^  shoulder  is  removed ;  and,  in  the  hind* 
quarter,  d  is  the  loin  and  e  the  leg.  The  leg  here  is  cut  short,  vntfaout  snj 
of  the  haunch,  like  a  hara  ;  and  the  shoulder  is  preserved  wholia. 

(1176.)  The  jigot  a,  fig.  255,  is  the  handsomest  and  most  vafaiaUe  pairt 
.rf  tli6  carcass,  and  on  that  account  feoches  the  hii^hen  piibe.    It  is  eifcbar 

(96r; 
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a  roasting  or  a  boiling  piece.  Of  Black-faced  mutton  it  makes  a  fine  roast, 
and  the  piece  of  fat  in  it  called  the  Pope^i  eye  is  considered  a  delicate  mor' 
ceau  by  epicures.  A  jigot  of  Leicester,  Cheviot  or  South-Dovsm  mutton 
makes  a  beautiful  *'  boiled  leg  of  mutton,"  which  is  prized  the  more  the 
fatter  it  is,  as  this  part  of  the  carcass  is  never  overloaded  with  fat.  The 
loin  b  is  almost  always  roasted,  the  flap  of  the  flank  being  skewered  up, 
and  it  is  a  juicy  piece.  For  a  small  family,  the  Black-faced  mutton  is 
preferable ;  for  a  large,  the  South-Down  and  Cheviot.  Many  consider 
this  piece  of  Leicester  mutton  roasted  as  too  rich,  and,  when  warm,  this 
is  probably  the  case ;  but  a  cold  roast  loin  is  an  excellent  summer  dish. — 
The  back-rib  c  is  divided  into  two,  and  used  for  very  different  purposes. 
The  fore-part,  the  neck,  is  boiled,  and  makes  sweet  barley-broth  ;  and  the 
meat,  when  well  boiled,  or  rather  the  whole  pottage  simmered  for  a  con- 
siderable time  beside  the  fire,  eats  tenderly.  The  back-ribs  make  an  ex- 
cellent roast ;  indeed,  there  is  not  a  sweeter  or  more  varied  one  in  the 
carcass,  having  both  ribs  and  shoulder.  The  shoulder-blade  eats  best  cold, 
and  the  ribs  warm.  The  ribs  make  excellent  chops.  The  Leicester  and 
South-Dovnis  afford  the  best  mutton-chops.  The  breast  d  is  mostly  a  roast- 
ing piece,  consisting  of  rib  and  shoulder,  and  is  particularly  good  when 
cold.  When  the  piece  is  large,  as  of  South-Down  or  Cheviot,  the  gristly 
part  of  the  ribs  may  be  divided  from  the  ti'ue  ribs,  and  helped  separately.  ^ 
The  breast  is  an  excellent  piece  in  Black-faced  mutton,  and  suitable  to  * 
0mall  families ;  the  shoulder  being  eaten  cold,  while  the  ribs  and  brisket 
are  sweet  and  juicy  when  warm.  This  piece  also  bSils  well ;  or,  when 
corned  for  8  days,  and  served  with  onion  sauce,  with  mashed  tuniip  in  it, 
there  are  few  more  savory  dishes  at  a  farmer's  table.  The  shoulder  a,  fig. 
256,  is  separated  before  being  dressed,  and  makes  an  excellent  roast  for 
family  use,  and  may  be  eaten  warm  or  cold,  or  corned  and  dressed  as  the 
breast  mentioned  above.  The  shoulder  is  best  from  a  large  carcafis  of 
South-Down,  Cheviot  or  Leicester,  the  Black-faced  being  too  thin  for  the 
purpose ;  and  it  was,  probably,  because  English  mutton  is  usually  large, 
that  the  practice  of  removing  it  originated.  The  neck-piece  bb\%  partly 
laid  bare  by  the  removal  of  the  shoulder,  the  fore-pait  being  fitted  for  boil- 
ing and  making  into  broth,  and  the  best  end  for  roasting  or  broiling  into 
chops.  On  this  account  this  is  a  good  family  piece,  ana  in  such  request 
among  the  tradesmen  of  London  that  they  prefer  it  to  any  part  of  the  hind- 
quarter.  Heavy  mutton,  such  as  the  Leicester,  South-Down  and  Cheviot, 
supply  the  most  thrifty  neck-piece.  The  breast  c  is  much  the  same  sort 
of  piece  as  in  the  Scotch  method,  but  the  ribs  are  here  left  exposed  at  the 
part  from  which  the  shoulder  has  been  removed,  and  constitute  what  are 
called  the  spare  ribs,  which  may  be  roasted,  or  broiled,  or  corned.  The 
back  end  of  the  breast  makes  a  good  roast  for  ordinary  use.  The  flap  of 
the  loin  left  attached  to  this  piece  may  be  used  in  making  broth.  The 
loin  <2  is  a  favorite  roast  in  a  family ;  and  whien  cut  double,  forming  the 
chine  or  saddle,  it  may  grace  the  head  of  the  table  of  any  public  dinner. 
Any  of  the  kinds  of  mutton  is  large  enough  for  a  saddle ;  but  the  thicker 
the  meat,  of  course  the  larger  the  slice.  The  leg  e  is  cut  short  and  roasted. 
When  cut  long,  taking  in  the  hook-bone,  it  is  similar  to  a  haunch  of  veni- 
son, and  roasted  accordingly.  A  fat  Black-faced  wether  yieldi  a  good 
haunch. 

(1177.)  The  different  sorts  of  mutton  in  common  use  differ  as  well  in 
quality  as  in  quantity.  The  flesh  of  the  Leicester  is  large,  though  not 
coarse-gi*ainea,  of  a  lively  red  color,  and  the  cellular  tissue  between  the 
fibres  contains  a  considerable  quantity  of  fat.  When  cooked  it  is  tender 
and  juicy,  yielding  a  red  gravy,  and  having  a  sweet,  rich  taste :  but  the  tdX 
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fai  rather  too  much  and  too  rich  for  some  people's  tastes,  and  can  be  put 
•aide  ;  and  it  must  be  allowed  that  the  lean  of  fat  meat  is  far  better  than 
lean  meat  that  has  never  been  fat  Leicester  sheep  generally  attain  to 
heavy  weights — hoggs  reaching  18  lbs.  or  20  lbs.,  and  dinmonts  30  lbs.-  per 

auarter;  but  the  5  dinmonts  which  I  mentioned  before  as  having  defeated 
le  shepherds  in  tui-ning  up,  were  55  lbs.  a  quarter  overhead,  when  killed 
at  Newcastle  in  November,  a  few  weeks  after  they  were  shown. 

(1178.)  Cheviot  mutton  is  smaller  in  the  grain,  not  so  bright  of  itolor, 
with  less  fat,  less  juice,  not  so  tender  and  sweet,  but  the  flavor  is  higher 
and  the  fat  not  so  luscious.  The  weight  attained  by  a  hogg  may  be  taken 
at  14  Ibe.  or  15  lbs.,  and  by  a  wether  at  22  lbs. ;  but  Mr.  Fairbaim  men* 
tions  having  fattened  5  wethers  in  1818  which  averaged  30  lbs.  a  quar- 
ter.» 

(1179.)  Black-faced  mutton  is  still  smaller  in  the  grain,  of  a  darker  color, 
with  still  less  fat,  but  more  tender  than  the  Cheviot,  and  having  the  high- 
est flavor  of  all.  The  ordinary  weight  of  a  fat  wether  is  about  18  lbs.  or 
20  lbs.  a  quarter;  but  1  remember  seeing  a  lot  of  5-year-old  Black-faced 
wethers,  exhibited  at  the  first  Show  of  the  Highland  and  Agricultural 
Society  at  Penh,  belonging  to  Lord  Panmure,  that  averaged  40  lbs.  a 
quarter. 

(1180.)  The  mutton  of  South-Downs  is  of  medium  fineness  in  grain, 
color  pleasant  red,  fat  well  intermixed  with  the  meat,  juicy,  tenderer  than 
the  Cheviot,  and  of  pleasant  though  not  of  so  high  a  flavor  as  the  Black- 
faced.  The  ordinary  weight  may  be  from  16  lbs.  to  22  lbs.  a  quarter,  but 
3  wethers  exhibited  by  Mr.  Grantham,  at  the  Show  of  the  Smithfield  Club 
in  1835,  weighed,  on  the  average,  41^  lbs.  a  quarter.t 

(1181.)  Tup-mutton  of  any  breed  is  always  hard,  of  disapreeable  flavor^ 
and  in  autumn  not  eatable.  The  mutton  of  old  ewes  is  dry,  hard  and  taste- 
less, but  of  young  well  enough  flavored,  but  still  rather  dry.  Hogg-mut" 
ton  is  sweet,  juicy  and  tender,  but  flavorless.  And  wcthcr-mutton  is  the 
meat  in  perfection,  according  to  its  kind. 

(1182.)  The  average  quantity  of  fat  aflbrded  by  each  sheep  of  evexj 
class,  sold  in  any  g^ven  market  in  Scotland,  is  perhaps  not  great.    In  Glaa- 

fow,  for  example,  where  heavy  animals  of  all  sorts  are  generally  sold,  the 
It  afl'orded  by  all  the  sheep — consisting  chiefly,  I  presume,  of  Cheviot  and  ' 

Black-faced — exclusive  of  lambs,  amounting  to  57,520  head,  sold  in  1822, 
was  only,  on  the  average,  4  lbs.  13  oz.  per  head-l  From  8  lbs.  to  12  Iba.  . 
is  the  ordinary  quantity  obtained  from  Leicester  sheep  slautrhtered  on  farms 
of  good  land ;  and  in  Edinburgh  I  find  that  7  lbs.  is  considered  an  average 
from  Black-faced  and  Cheviot  sheep,  which  shows  that  the  quality  of  mut- 
ton sold  there  is  better  than  that  in  Glasgow. 

(1183.)  As  you  may  frequently  hear  it  remarked  in  the  course  of  your 
experience  as  a  farmer,  that  5-year-old  mutton  is  the  best,  it  is  worth 
while  considering  whether  the  case  can  be  so.  Two  subjects  of  inquiry 
immediately  present  themselves  on  hearing  this  remark :  one,  whether 
sheep  require  5  years  to  put  them  in  condition  for  use  ]  and  the  other  is^ 
whether  it  is  treating  them  properly  to  postpone  putting  them  in  condi-  ^ 

tion  for  use  until  they  shall  attain  the  age  of  5  years  1    If  truth  is  implied  ] 

in  the  first  inquiry,  then  that  breed  of  sheep  must  be  very  unprofitable  .  | 

which  takes  five  years  to  attain  its  best  state ;  but  there  is  no  Dreed  of 
0beep  in  Great  Britain  which  requires  5  years  to  bring  it  to  perfection. 
Therefore,  if  truth  is  implied  in  the  second  inquiry,  then  it  must  be  folly 
to  restrain  sheep  coming  to  perfection  until  they  have  attained  the  age  of 
'    '  ■ 

*  A  Lmmnenniiir  Fannei'i  TreadM  oo  Sheep  io  Hlf  b  Dittrieti.  t  Tooatt  oo  SheMi 

t  CVbIiumI'i  Amoom  eC  tb^  BighUtiid  apd  Agdealninl  Boq^'b  Sbow  at  QUagom,  in  18S8, 
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#  years.  It  is  not  alleged  by  the  level's  of  5-year-old  mutton  that  it  b9- 
•tows  profit  on  the  farmer,  for  the  allegation  only  insists  on  its  being  beA 
tt  that  age.  But  such  an  allegation  involves  one  of  two  absurd  condition! 
in  Agriculture  ;  namely,  the  keeping  a  breed  of  sheep  that  cannot,  or  the 
keeping  of  one  that  you  should  not  allow  to  attain  to  perfection  l)efore  it  k 
6  years.  Either  of  these  conditions  makes  it  obvious  that  mutton  cannot 
be  in  its  best  state  at  5  years.  The  fact  is,  the  idea  of  5-year-old  mutton 
being  super-excellent,  is  founded  on  a  prejudice,  which  probably  arose 
from  this  circumstance  :  Before  winter  food  which  could  maintain  the  con- 
dition on  stock  that  had  been  acquired  in  summer,  was  discovered,  sheep 
lost  much  of  their  summer-condition  in  winter,  and  of  course  an  oscilla- 
tion of  condition  occuri'ed  year  after  year  until  they  attained  tlie  age  of 
6  years ;  when  their  teeth  beginning  to  fail,  would  cause  them  to  lose 
their  condition  the  more  rapidly.  Hence,  it  was  expedient  to  slaughter 
them  nut  exceeding  5  years  of  age ;  and,  no  doubt,  at  that  age  mutton 
would  be  high  flavored  that  had  been  exclusively  fed  on  natural  pasture 
and  natural  hay.  But  such  treatment  of  sheep  cannot  now  be  justified  on 
1§ie  principles  of  modern  practice ;  because  both  reason  and  taste  concur 
in  mutton  being  at  its  best  whenever  sheep  attain  their  perfect  state  ofgunctk 
and  condition^  not  their  largest  and  heaviest ;  and  as  one  breed  attains  its 
Mrfect  state  at  an  earlier  age  than  another,  its  mutton  attains  its  best  be- 
fore another  breed  attains  its  best  state,  although  its  sheep  may  be  older ; 
but  taste  alone  prefers  one  mutton  to  another,  even  when  both  are  in  their 
best  state,  from  some  peculiar  property.  The  Black-faced  sheep,  for  in- 
stance, it  is  preferred  by  many,  because  of  the  flavor  of  its  mutton ;  and 
this  property  it  has  most  probablv  acquired  fVom  the  heathy  pasture  upon 
whicn  it  is  brought  up.  But  it  flavor  alone  is  to  decide  the  point,  the 
Welch  mutton  is  much  the  superior.  So  far  as  juiciness  is  concerned,  a 
Leicester  hogg  has  moi-e  of  it  than  any  Black-faced  sheep  ;  and  the  darkness 
cff  the  flesh  of  the  latter  arises  solely  from  the  breed,  as  it  seems  to  form 
the  connecting  link,  in  this  country,  between  the  sheep  and  the  goat,  the 
latter  of  which  always  has  dark-colored  flesh.  Judged  by  the  scale  of 
perfection  of  growth,  Leicester  mutton  is  best  in  the  dinmont;  and  as  it 
may  require  five  years  to  bring  a  Black-faced  wether  to  that  state  whett 
constantly  confined  upon  the  hills,  Black-faced  mutton  may  then  be  con- 
■idered  in  its  best  state,  because  it  is  5-year-old,  but  so  far  from  being  in 
the  condition  it  would  have  attained  had  it  been  brought  down  to  the  low 
eountiy  when  a  Iamb  and  fed  upon  the  best  food,  it  would  still  be  lean, 
and,  of  course,  not  in  a  state  of  perfect  gi*owth  ;  whereas,  in  the  low  coun- 
try, it  would  attain  perfection  of  growth  at  3  years,  and  then  its  mntton 
must  be  at  its  best ;  for  beyond  that  age — that  is,  if  kept  to  5  years  on  such 
Ibod — ^it  would  become  too  fat,  and  lose  much  of  its  delicacy.  The  cry  for 
5-year-old  mutton  is  thus  based  on  very  untenable  grounds. 

(1184).  Markets  for  sheep  are  held  in  all  large  towns,  and  the  butchers 
In  the  small  ones  supply  themselves  from  the  farmers.  The  Edinbui^ 
weekly  market,  on  Wednesday,  supplies  the  Black-faced  mutton  in  perfec- 
tion, and  the  Cheviot  is  also  very  good.  In  Morpeth,  on  Wednesdays,  ar« 
t6  be  seen  Leicesters  in  the  highest  state  of  condition,  which  are  brought 
up  with  avidity  for  the  colliers  around  Newcastle.  In  London,  on  Mon* 
days,  the  South-Downs  are  seen  in  great  perfection,  this  being  the  faTorite 
mutton  of  the  Capital. 

(1185).  A  great  trade  in  the  transmission  of  live-stock  and  meat  from  the 
mibt  coast  of  Scotland  to  London,  has  arisen  since  the  establishmeiit  of 
steam  navigation.  From  inquiry,  I  found  that,  in  the  year  ending  May 
1837,  there  were  shipped  4,221  old  sheep,  and  11,672  bairel-bulk  of  mesL 

(•70)  **  4r  -^ 
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chiefly  mutton,  which,  at  2^  cwt.  per  barrel-bulk,  give  29,175-1  cwt.*  Th« 
m^t  18  sent  by  butchera  at  the  diflferent  shipping  ports,  and  the  live-stock 
by  dealers,  butchers  and  farmers.  When  you  detei-mine  to  send  your  stock 
to  London,  you  should,  in  the  first  place,  establish  a  coirespondence  with 
a  live-stock  salesman,  who  will  pay  all  charges  on  board  ship  and  at  mar- 
ket, and  remit  the  balance  in  course  of  post.  The  charges  consist  of 
freight,  which  for  sheep  is  38.  6d.  a  herd,  commission,  hay  or  grass  on 
boai'd,  does  and  wharfage,  hay  or  grass  on  shore,  and  driving  to  market. 
You  will,  of  course,  never  ship  meat,  but  you  should,  neveithel ess,  be  well 
acquainted  \vith  all  the  pieces  into  which  a  carcass  of  beef  or  mutton  is 
cut  up,  that  you  may  know  whether  your  stock  is  of  the  description  to 
supply  the  most  valuable  pieces  of  meat ;  for,  without  this  knowledge,  un- 
less,  in  short,  you  know  the  wants  of  a  market,  you  cannot  know  whether 
you  are  supplying  its  requirements,  or  whether  your  stock  ought  to  realize 
the  top  prices. 

(1186.)  On  the  supposition  that  you  send  sheep  to  London  by  steam  on 
yonr  own  account,  they  should  be  of  the  following  description,  to  com- 
mand the  best  prices,  and  unless  they  are  so  you  had  much  rather  dispose 
of  them  at  home.  They  should  be  ripe,  compact,  and  of  light  weight; 
earrying  a  large  proportion  of  lean  on  the  back,  loins,  and  shoulders,  with 
a  full,  round  leg  and  handsome  carcass.  Such,  from  14  lbs.  to  20  lbs.  a 
quarter,  will  take  readily,  but  they  will  draw  the  most  money  at  from  16 
lbs.  to  18  lbs.  The  nearer  in  their  form  and  quality  they  approach  the 
South-Downs,  the  more  likely  to  command  top  prices.  True-bred  Cheviota 
and  the  Black-faced  Linton  breed  approach  vei*y  near  to  the  South-Down, 
and  command  as  high  a  price.  Half-breds,  between  Leicester  tups  and 
the  above  sorts  of  Cheviot  and  Black-faced  ewes,  form  valuable  sheep. 
The  old  Black-faced  breed  are  too  tJiin^  and  therefore  styled  goaty  m 
Smithfield,  and  when  only  half-fat,  or  half-meated,  as  the  condition  is  there  ^ 
termed,  fetch  middling  prices,  however  good  their  flavor  may  be.  Pure- 
bred Leicesters  are  too  fat,  unless  sent  young,  and  not  exceeding  20  lbs. 
a  quarter,  but  abeve  that  weight,  fetch  inferior  prices,  so  much  so  that  a 
difference  of  only  Id.  per  lb.  may  perhaps  constitute  all  the  difference  be- 
tween a  profit  and  loss  on  their  export.  This  last  remark  applies  to  every 
other  breed,  and  shows  the  expediency  of  only  exporting  the  best  form  of 
Bheep. 

(1187.)  Never  attempt  to  drive  stock  on  foot  on  your  own  account  to  a 
distant  market,  when  you  have  steam-conveyance  to  the  place  of  destina- 
tion. A  simple  comparison  of  the  results  of  the  two  methods  of  ti*aveling 
will  show  you  at  once  the  advantage  of  steam-conveyance.  It  has  been 
ascertained  that  a  journey  of  400  miles  on  land  causes  a  loss  of  6  stones 
out  of  40  stones,  or  12  per  cent. ;  whereas  the  loss  by  steam  is  only  2 
Btones  out  of  50.  But  besides  this  gi*eat  difference  in  the  loss  itself,  the 
•tate  in  which  the  remainder  of  the  Hesh  is  left,  it  is  worth  6d.  a  stone  less 
after  land  travel ;  and  when  stock  are  sent  to  graze  in  that  state,  they  re- 
quire a  month  to  take  with  the  pasture,  whereas  the  steam-carried  will 
thrive  again  at  the  end  of  a  fortnight.  Besides  all  these  disadvantages  of 
latid  travel,  the  juices  of  the  meat  of  fat  stock  never  recover  their  natural 
ftate,  while,  by  being  carried  by  steam,  they  do.  Were  heavy  and  high- 
eonditioned  stock  to  be  traveled  by  land,  they  would  inevitably  sink  under 
the  attempt,  while  by  steam  any  degree  of  condition  may  he  conveyed 

*  See  an  article  on  the  preparation  of  lirewitock  and  meat  for  exportatton  by  ateam.  In  toI.  Titl  of  tb4 
ilMMteriy  Joamal  of  AgricuUure,  drawn  np  by  me  on  Information  derived  from  Mr.  Jamea  Dtekaoa,  te 
Crtney,  wlw  bfts  bad  grMK  experimtfe  in  vrery  matter  ratadag  lo  meat  and  Mvv^tock}  and  atoe  tnm 
oAeriouroea. 
(971) 


492  THE  BOOK  OF  THE  FARM WINTER. 


with  comparative  ease.  The  time,  too,  spent  on  a  land  journey  is  of 
consideration,  when  a  more  expeditious  mode  of  traveling  is  in  your  op- 
tion. 

(1188.}  With  "regard  to  the  relative  weights  of  offal  and  meat  afforded  by  sheep,  there  ars 
recordea  inatanoea  of  their  proportioDa,  and  of  a  fat  Soath-Down  wether  they  were  iheae^ 
)ly: 

Live  ftfiffkl,  13  $t.,  10  lbs. 


OrwAL.  Lbt.  Os. 

Blood  and  entrails 13    0 

Caal  and  loose  fat 21    4 

Headandplack 8  12 

Pelt 15  12 

Total 58  12 


MxAT.                                                  Lbs.  Ok. 
Fore-quarter S9    0 

do 28  19 

Hiod-qnarter 33    8 

do 39    0 

Total .113    4* 


I  may  mention  that  the  carcfisB  consists  of  the  entire  useable  meat  of  the  body,  which,  when 
•awed  down  the  middle  of  the  back-bone,  is  divided  into  two  stV/ec,  which,  when  again  divided 
by  the  5th  rib,  makes  the  carcass  to  consist  of  4  quarteit.  The  remainder  of  ihe  animal  coosisia 
of  offal — namely,  of  fat,  entrails,  head  and  skin.  In  purchasing  fat  livestock,  ibe  butcher  in  rap- 
posed  to  pay  the  market  value  of  the  carcass,  bone  and  meat  to  the  farmer,  reserving  the  offal  to 
himielf  for  (lis  profit  and  risk.  The  relative  proportions  of  mutton  and  otfal  have  probably  never 
been  absolutely  ascertained,  as  they  must  differ  in  different  breeds  of  sheep ;  but  there  is  little 
doubt  that,  in  the  Leicester  breed,  the  meat  bears  a  higher  proportion  to  the  offal  than  in  any  other 
breed.  In  the  above  case,  the  meat  is  about  )  and  offal  j^  of  the  whole  weight ;  or,  more  newly, 
the  meat  is  as  I2n| :  182.  and  the  offal  as  58)  :  182.  And  in  the  same  breed  it  has  bet'n  said  that 
the  proportion  of  bone  is  as  low  as  1  oz.  to  1  lb.  flcnh ;  but  I  much  doubt  this,  because  Mr  Dono- 
van found  in  a  leg  of  mutton,  which  is  the  most  fleshy  part  of  the  carcass  in  proportion  to  the  bone 
in  it,  weighing  9\  lbs.,  16  ok.  of  bone ;  another  of  9  lbs.  6  oz.,  15  oc. ;  and  a  leg  of  small  Scotdi 
mutton,  of  only  6  lbs.  weight,  afforded  10|  oz.  of  bone. 

(1189.)  There  is  a  rule  mentioned  by  Mr.  Ellman,  of  Glynde,  in  Sussex,  b^  which  the  age  of 
mutton  may  be  ascertained  by  certain  marks  on  the  carcass,  and  it  is  an  infallible  one.  He  says: 
"  Observe  the  ec^or  of  the  breast-hone  when  a  sheep  is  dressed — that  is.  where  the  breast-bone  is 
separated — which,  in  a  lamb,  or  before  it  is  I  year  old.  will  be  quite  red ;  from  1  to  2  3*earB  old, 
the  upper  and  lower  bone  will  be  changing  to  white,  and  a  small  circle  of  white  wilt  appear  round 
the  edges  of  the  other  bones,  and  the  middle  part  of  the  breast  bone  will  vet  continue  red ;  at  3 
years  old,  a  very  small  streak  of  red  will  be  seen  in  the  middle  of  the  4  middle  bones,  and  the  oih 
era  will  be  white ;  and  at  4  years,  all  the  breast-bone  will  be  of  a  white  or  gristly  color."! 

(1190.)  The  experiments  of  Mr.  Donovan  prove  that  meat  of  ail  kinds  loses  a  considerable  pro- 
portion of  weight  on  being  cooked.  His  results  on  mutton  were :  The  average  loss  on  boittng 
legs  of  mutton  is  10  per  cent;  so  that,  if  the  butchers'  price  were  6ci.  per  lb.,  the  boiled  mutton 
would  cwM  7jd.  The  average  lora  of  roantinf(  legs  of  mutton  is  27  7-10  per  cent.;  so  that,  at  the 
butcher's  pnce  of  6d.  per  lb.,  the  roasted  mutton  would  cost  8id.  per  lb.  The  average  loss  of 
roasting  shoulders  of  mutton  is  28  per  cent. ;  and,  were  tlie  butcher's  price  5d.  per  lb.,  the  roasted 
shoulder  would  cost  6  9-lOd.  per  lb.  The  average  loss,  therefore,  in  boiling  mutton  is  10  per  cent, 
and  in  roasting  it  27  85-100  per  cent  These  results  differ  considerably  from  those  obtained  by 
Profeiissor  Wallace,  who,  in  tne  case  of  boiling  100  lbs.  of  mutton,  delected  a  loss  of  21}  per  cent, 
instead  of  10  per  cent ;  snd  in  that  of  rooiting  100  lbs.,  tlie  lo.«s  was  31}  instead  of  28  per  cent — 
These  discrepancies  might  perhaps,  be  easily  explained  were  we  acquainted  with  every  partie- 
alar  connected  with  botli  sets  of  experiments,  such  as  the  slate  of  the  meat  before  and  after  being 
cooked.  In  these  respects,  in  his  own  experiments,  Mr.  Donovan  savs:  *'  I  used  meat  of  sufB- 
cirnt  but  not  unprofitable  fatness,  such  as  is  preferred  by  fomilies ;  the  meat  was,  in  ail  cases,  a 
little  rare  at  its  center,  and  the  results  were  determined  with  the  utmost  care.'  t 

(1191.)  Good  ham  may  be  maile  of  any  part  of  a  carcass  of  mutton,  though  the  leg  is  preferred, 
and  for  this  purpose  it  is  cut  in  the  Englisn  fashion.  It  slioiild  be  rubbed  all  over  with  good  Liv< 
erpool  salt,  and  a  little  saltpetre,  for  10  minutes,  and  then  laid  in  a  dish  and  covered  with  a  cloth 
for  8  or  10  days.  After  that  it  sliould  be  rubbed  a^in  slightly  for  about  5  minutes,  and  then  hang 
np  in  a  dry  place,  say  the  roof  of  tiie  kitchen,  until  used.  Wether  mutton  is  used  for  hams,  be- 
cause it  is  fat  and  it  may  be  cured  any  time  from  November  to  May ;  but  tup  mutton  makes  the 
largest  and  highest  flavored  ham,  provided  it  be  cured  in  spring,  because  it  is  out  of  season  in 
autumn. 

(1192.)  There  is  an  economical  way  of  usin^  fat  mutton  well  adapted  for  the  laboring  people  of 
•  farm.  The  only  time  Scotch  farm-servants  mdulge  in  butcher-meat  is  when  a  sheep  jirlh,  as  it 
is  termed — that  is.  when  it  is  killed  before  being  affected  with  an  unwholesome  disease,  and  the 
mutton  is  sold  at  a  reduced  price.  Shred  down  the  suet  small,  removing  any  fledi  or  cellular 
membrane  adhering  to  it ;  then  mix  among  it  intimately  }  oz.  of  salt  and  a  rea-fl|poonfu1  of  pepper 
to  every  pound  of  suet ;  put  the  mixture  into  an  earthen  Jar,  and  tie  up  tightly  with  bladder.  One 
table-spoonful  of  seasoned  suet  will,  at  any  time,  make  good  barley-brotb  or  potato  soap  for  two 
persona  The  lean  of  the  mutton  may  be  shred  down  small,  and  seasoned  in  a  aimilar  manner, 
and  used  when  required ;  or  it  may  be  corned  with  salt  and  used  as  a  joint 

(1193.)  Where  Leicester  sheep  are  bred,  and  the  farmer  kills  his  own  mutton,  saet  will  aoc«- 
mulate  beyond  what  can  be  usea  for  domestic  purposes.  As  long  as  it  is  fresh  it  should  be  rynd- 
ed  or  rendered,  as  it  is  termed — that  is,  prepared  for  preservation — because  the  fibrons  and  Be^iy 
matter  mixed  with  it  soon  promotes  putrefaction.  It  should  be  cot  in  small  pieces,  removing  only 
fleshy  matter.    It  is  then  put  in  an  earthem  Jar,  which  is  placed  within  a  pot  oootainlng  w 


*  Bosses  Agrieultoral  Report      t  British  Basbandiy,  toL  IL     %  Donoranl  Domestlo  EiBonooiy,  toL  & 
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water,  at  the  side  of  the  fire,  merely  to  simmer,  and  not  to  boil.  Aa  ererj  portion  pot  in  ia  melt 
ed.  another  ancceeda  until  the  whole  is  melted ;  and  the  melted  mass  should  be  very  frequently 
stirred.  Suet  melts  at  from  98^  to  104^  Fahr.  After  being  fused  a  considerable  time,  the  mem* 
braneoos  matter  oomea  to  the  lop,  and  is  taken  off;  and  when  obtained  in  quantity,  and  squeezed* 
diis  scum  constitutes  the  crackltngi  which  are  sometimes  used  for  feeding  doga  The  purified 
•aet  may  then  be  poured  through  a  cullender,  into  a  dish  containing  a  little  water,  upon  which  it 
conwlidates  into  a  cake ;  and  the  cakes  are  either  sold  to  the  candle-makers  or  candles  taken  in 
exchange.  **  Many  plans  for  purifvin^  fats,*'  savs  Ure.  "  have  been  proposed.  One  of  the  best 
b  10  mix  2  per  cent  of  strong  sulpnuric  acid  with  a  quantity  of  water,  in  which  the  tallow  is  heat- 
ed for  some  time  with  much  stimng,  to  allow  the  materiala  to  cool,  to  take  offthe  supernatant  fa^ 
and  re-melt  it  with  abundance  of  hot  water.  More  tallow  will  thus  be  obtained,  and  that  coneid- 
erabiy  whiter  and  harder  than  is  usually  procured  by  the  meltera"*  Some  people  melt  suet  in 
a  pot  over  the  fire,  where  it  is  apt  to  be  burnt ;  and  some  even  fry  it  in  a  frjingpan,  which  may 
answer  for  culinary  purposea  but  cannot,  of  bourse,  be  disposed  of  to  the  candle-makera 

11194.)  Muttonsuet  consists  of  about  77  parts  of  steariue  and  33  of  oleine  in  every  100  parta— 
The  former  is  solid,  the  latter  fluid.  The  specific  gravity  of  suet  is  0  936.  When  a  piece  of  solid 
suet  is  broken,  innumerable  minute  granules  separate  from  the  mass ;  and  these,  when  examined 
by  the  microscope,  exhibit  definite  forms,  being  polyhedral,  bounded  within  the  limits  of  a  spherOi 
or  oblong,  of  very  firm  consistence,  and.  when  measured,  give  dimensions  varying  in  length  from 
1  400  to  1-900,  and  in  breadth  from  1-200  to  1-500  part  of  an  inch.t  The  constituent  parts  c^aue^ 
according  to  Chevreul,  arc  carbon  78  996,  hydrogen  11-700,  and  oxygen  9-304.t 

(1195.)  Fat  is  very  generally  distributed  m  the  animal  frame.  It  is  "  abundant  under  the  skin, 
hi  what  is  called  the  cellular  membrane,  round  the  kidneya  in  the  folds  of  the  omeotam,  at  the 
base  of  the  heart,  in  the  mediastinum,  the  mesenteric  web'  as  well  as  upon  the  surface  of  the  in- 
tcstinea  and  among  many  of  the  muscles.  It  varies  in  consistence,  color  and  smell,  according  to 
the  animal  from  which  it  is  obtained.  Thus,  it  is  generally  fluid  in  the  cetaceous  tribea  sofl  and 
rank-flavored  in  the  camivoroua  solid  and  nearly  scentless  in  the  ruminants ;  usually  white  and 
copious  in  well-fed  young  animals,  yellowi.sh  and  more  scanty  in  the  old.  Its  consistence  varies 
also  according  to  the  organ  of  its  production,  being  firmer  under  the  skin  and  in  the  neighborhood 
of  the  kidneys  than  among  the  movable  viscera.  Fat  forms  1-20  of  the  weight  of  a  healihv  ani- 
mal; but  as  taken  out  by  tlie  butcher  it  is  not  pure,  for,  being  of  a  vesicular  structure,  it  is  afwaya 
inclosed  in  membranea  mixed  with  blood,  blood-vessela  lymphatica  &c.''0 

(1196.)  Sheep  is  one  of  the  most  useful,  and  therefore  one  of  the  most  valuable,  of  our  domestic 
animals;  it  not  only  supports  our  life  by  its  nutritious  flesli,  but  clothes  our  bodies  with  its  com- 
fortable wool.  AH  writers  on  diet  have  agreed  in  describing  mutton  as  the  most  valuable  of  the 
articles  of  human  food.  "  Pork  may  be  mure  stimulating,  beef  perhaps  more  nutritious,  when  the 
digestive  powers  are  strong ;  but  while  thoro  is  in  mutton  sufficient  nutriment,  thcro  is  aJso  that 
degree  of  consistency  and  readineHS  of  assimilation  which  renders  it  most  congenial  to  the  human 

sComach,  most  easy  of  digestion,  and  most  contribulable  to  health Of  it,  almost  alone, 

can  it  be  oaid  that  it  is  our  food  in  sickness  as  well  as  in  health ;  its  broth  .is  the  first  thing  diat  an 
invalid  ia  permitted  to  taste,  the  first  thing  that  he  rclishea  and  is  his  natural  preparation  for  a  re- 
turn to  his  common  aliment^  In  the  same  circumstances,  it  appears  tliat  frcsh  mutton,  broiled  or 
boiled,  takes  3  hours  to  digest ;  fresh  mutton,  roasted,  3|  houra ;  and  mutton-suet,  boiled,  4} 
honrs^ 

(1197.)  But  the  products  of  sheep  are  not  merely  useful  to  man,  they  also  promote  his  luxuriea 
The  skin  of  sheep  is  made  into  leather,  and.  when  so  manufactured  with  the  fleece  on,  makes 
oomlbrtable  mats  for  the  doors  of  our  room**,  and  rugs  for  our  carriages.  For  this  purpose  the  best 
skins  are  selected,  and  such  as  are  covered  with  ihe  longest  and  most  beautiful  fleece.  Tanned 
aheep  skin  in  used  in  coarse  book-binding.  White  sheep-skin,  which  is  not  tanned,  but  so  manu- 
frctured  by  a  peculiar  procesa  is  used  as  aprons  by  many  classes  of  artisans,  and,  in  Agriculture, 
as  gloves  in  harvest:  and,  when  cut  into  stripa  as  twine  for  sewing  together  the  leathern  cover- 
ings and  staffings  of  horse-collars.  Mun)C(*o  leatlier  is  made  of  sheep  skins  as  well  as  of  goats,  and 
the  bright-red  color  is  given  to  it  by  cochineal.  Russia  leather  is  also  made  of  sheep-skins,  the 
peculiar  odor  of  which  ropels  insects  from  its  vicinity,  and  resists  the  mould  arising  from  damp— 
the  odor  being  imparted  to  it  in  currying,  by  tlie  empyreumatic  oil  of  the  bark  of  tl)e  birch  tree. 
Besides  soft  leather,  sheep-skins  are  made  into  a  fine,  flexible,  thin  substance,  known  by  the  name 
of  parchment ;  and,  though  the  skins  of  all  an>mals  might  be  converted  into  writing  materials,  only 
thcMe  of  the  sheep  and  she-goat  are  used  for  luirchment  The  finer  quality  of  the  substance  called 
Tellnm  ia  made  of  the  skins  of  kids  and  dead-born  lambs,  and  for  the  manufacture  of  which  the 
town  of  Strasbnrgh  has  long  been  celebrated. 

(1198.)  Matton-snet  is  used  in  the  manufacture  of  common  candle*,  with  a  proportion  of  ox-tal- 
low. Minced  suet,  subjected  to  the  action  of  high-pressure  steam  in  a  digester  at  250"^  or  260^ 
Fahr.,  becomes  so  hard  as  to  be  sonorous  when  struck,  whiter,  and  capable,  when  made  into  can- 
dlea  of  giving  very  superior  light  Stearic  candles,  the  late  invention  of  the  celebrated  Goy^Laa- 
aac,  are  mannfactared  solely  from  mutton  suet. 

(I199.>  Beaides  the  fiit,  the  intestines  of  sheep  are  manufactured  into  various  articles  of  luxury 
and  utility,  ^rhich  pass  under  the  absurd  name  of  catgut.  "All  the  intestines  of  sheep,"  sa^s  Mr. 
Yooatt.  **  are  composed  of  4  coats  or  lavera  as  in  the  horse  and  cattle.  The  outer  or  perUoneal 
one  ia  formed  of  tnat  membrane  by  which  every  portion  of  the  belly  and  its  contents  is  invested, 
and  confined  in  its  natural  and  proper  situation.  It  is  highly  smooth  and  polished,  and  it  secretes 
a  waterv  fluid  which  contributes  to  preserve  that  smoothnesa  and  to  prevent  all  friction  and  con- 
duabn  'daring  the  different  motions  of  the  animala    The  aecond  ia  the  mu$eular  coat,  by  meana 

•  Ure^s  Dicdonanr  of  the  Arts,  art.  FkL  t  Rsspafl*s  Organic  Chemistry, 

t  Liebic'a  Animaf  Chemistry.  M  Ure's  Dictionary  of  tho  Ana  axt  FaC 

{  Ediobargb  EncyelopaBdIa,  art.  AUkuhIb,  as  quoted  by  Youatt  on  8he^ 
1  Combe  on  Digestion  and  Dietetics. 
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of  which  the  coDtents  of  die  intestines  arc  gnrluall]^  propelled  from  the  stomach  to  the  rectm^ 
thence  to  be  expelled  when  all  the  uaefol  nutriment  is  extracted.  The  roascles,  as  in  all  the  other 
intestines,  are  disfiotied  in  two  layers,  the  fibres  of  the  outer  coat  taking  a  longitadinal  dirpcnoa, 
and  tlie  inner  layer  beioi?  circalar;  an  arrangement  different  from  that  of  the  masclesof  theoPBO- 
phagOB,  and  in  both  beautifully  adapted  to  the  respective  functions  of  the  tube.  The  subroucoiia 
coat  comes  next  Tt  is  composed  of  numerous  glands,  surrounded  by  cellular  tissue,  and  by  which 
the  inner  coat  is  lubricated,  so  that  there  may  be  no  obstruction  to  the  passage  of  the  food.  The 
mucou*  coat  is  tlie  sofl  villous  one  lining  the  intestinal  cavity.  In  its  healthy  state,  it  is  always 
covered  with  mucus ;  and  when  the  glands  beneath  arc  stimulated — as  under  the  action  of  physic 
•^the  quantity  of  mucus  is  increased  ;  it  becomes  of  a  more  watery  character ;  the  contents  of  the 
intestines  are  softened  and  dtsfolved  by  it ;  and  by  means  of  the  uu^reaM?d  action  of  the  muscular 
ooat,  which,  as  well  as  the  mucous  one,  feels  the  stimulus  of  the  physic,  the  fAces  are  hurried  on 
more  rapidly  and  discharged."*  In  the  manufacture  of  some  ports  of  cords  from  the  intestines  of 
siieep,  tne  outer  peritoneal  coat  is  taken  off  and  manufactured  into  a  tliread  to  sew  intestines,  and 
make  the  cords  of  rackets  and  battledores.  Future  washings  cleanse  the  guts,  which  are  then 
twisted  into  different-sized  curds  for  various  purposes.  Some  of  the  best  known  of  those  purposes 
are  whip-cords,  hatters'  cords  for  bow-strings,  clock-makers'  cord,  bsnds  for  spinning  wheels 
(which  have  now  almost  become  obsolete),  aiid  fiddle  and  harp  siring&  Of  tliis  last  class  of  cords 
— the  sourer  of  one  of  our  highest  pleasures — it  has  long  been  subject  of  regret  that  those  manu- 
factured in  England  should  be  so  inferior  in  goodness  and  strength  to  those  of  Italy ;  and  the  rea- 
son aKHigned  is  that  tlie  sh'  ep  of  Italy  arc  both  smaller  and  leauer  than  thoM3  of  tliis  countrv. — 
The  diffii-uliy  lies,  it  seems,  in  making  the  treble  strings  from  the  fine  peritoneal  coat,  their  chief 
fault  being  weakness,  whence  the  smaller  ones  are  hardly  able  to  bear  the  stretch  required  for 
the  higher  notes  in  concert-pitch — maintaining,  at  the  same  lime,  in  their  form  and  coustrnctioi), 
that  tenuity  or  smallncM  of  diameter  which  is  reqairod  to  pro<luce  a  brilliant  and  clear  tone.f-— > 
However  contemptible  this  subject  may  appear  in  the  estimation  of  Fome,  it  is  worth  attending  to 
by  those  interested  in  enhancing  the  profits  of  our  native  products,  and  more  especially  when  it 
is  considered  that  harp-Rtriugs  sell  as  high  as  from  6d.  to  2s.  apiece. 

(1300.)  While  adverting  to  the  unes  of  the  skin  of  the  sheep,  it  may  be  ufleful  to  give  an  ideft 
of  its  physical  structure,  a  knowledge  of  which  being  requisite  for  an  acquaintance  of  the  ration- 
ale  of  its  diseases.  "  It  is  composed  of  3  tcxturesi  Externally  is  the  cuticle  or  tetnf-iikinj  which 
is  thin,  tough,  devoid  of  feeling,  and  pierced  by  innumerable  minute  holes,  through  which  past 
the  fibres  of  the  wool  and  the  insensible  perspiration.  It  wems  to  be  of  a  scaly  texture ;  but  this 
is  not  so  evident  in  the  slieep  as  in  many  other  animals,  on  account  of  a  pcx^nliar  substance,  the 
yofk^  which  is  placed  on  it  to  nourish  and  protect  the  roots  of  the  wool.  It  is.  however,  plainly 
enough  to  be  seen  in  the  scab  and  other  cutaneons  eruptions  to  which  the  pheep  is  liable.  Below 
this  is  the  retc  mucogiim,  a  sofl  structure,  its  fibres  having  scareely  more  consistence  than  mucil- 
age, and  being  with  great  diflSculty  separated  from  the  rkin  beneath.  This  seems  to  be  placed  as 
a  defence  to  the  tennination  of  the'blood- vessels  and  nerves  of  the  skin,  and  these  are  in  a  manner 
enveloped  and  covered  by  it  The  color  of  the  skin,  and  probably  tl)at  of  the  hair  or  wool  also,  is 
determined  by  the  refe  mucosnm,  or  at  least  the  hair  and  wool  are  of  the  same  color  as  this  sub- 
stance. Beneath  is  the  atiiit  or  true  nkin,  composted  of  innumerable  minute  fibres  crossing  each 
other  in  every  direction— highly  elastic,  in  order  to  fit  closely  to  tlie  parts  beneath,  and  to  yield  to 
the  varbus  motions  of  the  body  ;  and  dense  and  firm  in  its  structure,  that  it  ma^'  resist  external 
injury.  Bloodvessels  and  nerves,  countless  in  number,  pierce  it  and  appear  on  its  surface  under 
tlie  form  of  papilla;  or  minute  eminences ;  while,  through  thousands  or  orifices,  the  exhalant  ab- 
sorbents pour  out  the  snperfiuous  or  redundant  flaid.  The  true  skin  is  composed  principally  or 
almost  entirely  of  gelatine ;  so  that  although  it  may  be  dissolved  by  long  continued  boilmg.  It  ia 
insoluble  in  water  at  the  common  temperature.  This  organization  seems  to  have  been  given  to  it 
not  only  for  the  sake  of  its  preservation,  while  on  the  living  animal,  but  that  it  may  become  after- 
ward useful  to  man."  It  would  appear  that  there  are  circurostsnces  which  materially  limit  the 
action  of  the  power  of  excretion  and  absorption  in  the  skin  of  the  sheep.  It  is  surrounded  by  a 
peculiar  secretion,  adhesive  and  imi>enetrublc  to  moisture,  the  yolk,  destined  chiefly  to  preserve 
the  wool  in  a  soft,  pliable  and  healtny  state.  On  this  account  there  can  be  little  perspiration  go- 
ing forwanl  from^  the  skin,  and  hence  fi!w  diseases  are  referable  to  change  in  that  excretion.  Also, 
there  is  little  radiation  of  animal  heat  both  on  account  of  tlie  interposition  of  the  yolk,  and  of  tho 
non-conducting  power  of  the  wool.  The  caloric  diA^ngaged  from  a  sheep  is  only  1-7  part  of  that 
from  man.  though  the  weight  of  the  animal  is  |  of  that  of  man — that  is,  only  half  the  animal  beat 
radiates  from  a  slieep,  from  a  given  surface,  that  does  from  a  man.  This  it  is  which  enables  the 
ewe  and  its  lamb  to  endure  the  colds  of  spring  without  detriment:  and  also,  when  sheep  are 
crowded  together  in  an  open  fold,  no  unnatural  or  dangerous  state  of  heat  is  thereby  produced4 

*  Youatl  on  Sheep. 
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32.    REARING  AND  FEEDING  CATTLE  ON  TURNIPS  IN  WINTER. 

**Tlie  ooUe  ftom  th'  ooUitad  fields  retain, 
And  wk,  with  meaning  low,  their  vunted  Mallf, 
Or  mminate  in  the  contlgaoo«  ehade.** 

Thomson. 

(1201.)  Ths  first  thing  to  be  done  with  the  courts  in  the  steading,  before 
being  taken  possession  of  by  the  cattle,  is  to  have  them  Uttered  phntifully 
with  straw.  The  first  littering  should  be  abundant,  as  a  thin  layer  of  straw 
upon  the  bare  ground  makes  an  uncomfortable  bed  ;  whcrcus  a  thick  one 
is  not  only  comfortable  in  itself,  but  the  lower  part  of  it  acts  as  a  drainer 
to  the  heap  of  manure  above  it.  There  is  more  of  comf«)rt  for  cattle  in- 
volved in  this  little  affair  than  most  farmers  seem  to  be  aware  of;  for  it  is 
obvious  that  the  first  layer  of  litter,  when  thin,  will  soon  get  trampled 
down,  and  in  rany  weather  soon  become  poached — that  is,  saturated  with 
wet  and  pierced  with  holes  by  the  cattle's  feet — so  that  any  small  quantity 
of  litter  that  is  afterward  laid  upon  it  will  but  absorb  the  moisture  below 
it,  and  never  afford  a  drt/  laii  to  the  cattle.  On  the  other  hand,  when  the 
first  layer  is  thick,  it  is  not  poached  even  in  wet  weather,  because  it  i* 
with  difficulty  pierced  through  by  feet,  and  it  instantly  drains  the  moisture 
that  falls  upon  it,  and  of  course  keeps  the  bedding  comparatively  dry. 

(1202.)  There  is,  however,  sometimes  a  difEculty  of  obtaining  sufficient 
straw  at  this  season,  from  various  causes,  among  which  may  be  mentioned 
a  dislike  in  farmers  to  thresh  a  stack  or  two  of  the  new  crop  at  so  early  a 
period,  even  when  there  is  no  old  straw  or  old  stack  of  com  to  thresh ;  but 
however  recently  formed  the  stacks  may  be,  and  inconvenient  to  thresh 
their  produce  at  the  time,  it  should  be  done  rather  than  stint  the  cattle  of 
bedding ;  and  should  bad  weather  immediately  set  in — an  event  not  un- 
likely to  happen — the  cattle  may  be  so  chilled  in  their  ill-littered  quarters 
aa  not  entirely  to  recover  from  it  during  the  winter ;  and  hence  may  ai'ise 
a  serious  reduction  of  profit. 

(1203.)  It  may  happen,  on  the  other  hand,  with  plenty  of  old  stacks, 
there  may  be  want  of  water  to  dnve  the  threshing-machine  ;  and  this  is 
no  uncommon  predicament  at  the  commencement  of  winter  on  many  farms 
which  depend  upon  surface-water  for  their  supply  ;  and  a  windmill  is  in 
no  better  plight  in  want  of  wind.  Where  such  contingencies  mat/  happen, 
a  sufficient  quantity  of  litter  should  be  provided  for  in  good  time,  and 
there  are  various  ways  of  doing  this.  Those  who  still  use  the  fiail  may 
employ  it  at  any  season ;  and  those  having  horse  threshing-mills  are 
equally  independent.  Access  to  l)og-land  gives  the  command  of  making 
coarse  herbage  into  hay  during  summer ;  but  in  reeard  to  the  use  of  other 
products  of  bog-land  for  litter,  precaution  is  requisite,  for  the  turfy  matter 
on  the  top  on  being  used  as  a  bottoming  for  courts,  with  the  view  of  ab- 
sorbing tneir  moisture,  will  inevitably  become  as  a  sponge  of  watei  afler 
*  ^he  first  fall  of  rain,  and  the  cattle  will  soon  render  the  whole  bedding  a 
poached  mass.  I  once  tried  the  experiment  under  the  most  favorable  cir- 
cumstances of  getting  the  turf  well  dried,  and  yet  could  not  get  rid  of  the 
inconvenience  of  poaching  until  the  courts  were  entirely  cleared  of  their 
contents.  Those  who  are  annoyed  with  ferns  in  their  pastures  should  cut 
tbem  down  and  won  them  for  litter,  and  a  most  excellent  foundation  thar 
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make  for  straw.  Those  who  can  cut  grass,  or  gather  dry  leaves  in  woods, 
should  do  BO  in  summer,  or  immediately  after  harvest,  for  a  day  or  two, 
with  the  harvest  people.  By  attending  to  one  or  all  of  these  provident 
measures,  a  comfortable  bed  may  be  provided  for  cattle  at  the  commence- 
ment of  the  season,  under  the  most  unfavorable  circumstances  in  reganl  to 
a  con  mand  of  straw. 

(1204.)  Suppose,  then,  that  all  the  courts  and  hammels  are  plentifully 
littered  fur  the  reception  of  the  cattle,  the  next  step  is  to  arrange  the  dif- 
ferent classes  of  cattle  in  their  respective  places.  The  different  classes  of 
cattle  are  cows,  calves  of  the  year,  1-year-olds,  2-year-olds,  bulls,  heifers 
in  calf,  and  any  extra  cattle. 

(1205.)  Om'«  occupy  the  byre  Q,  fig.  3,  Plate  III.  (42.)  Each  should  al- 
ways occupy  the  stall  she  has  been  accustomed  to,  and  all  will  then  go  and 
come  into  their  stalls  without  interfering  with  one  another.  They  thus 
learn  to  lx5come  very  quiet  in  the  stall,  both  to  the  cattle-man  who  feeds 
them,  and  the  dairy -maid  who  milks  them.  Each  stall  should  have  a 
manger  r,  fig.  10  (47),  elevated  20  inclies  above  the  floor,  lined  with  wood 
or  stone,  and  having  an  edging  of  plank  8  inches  in  depth,  to  keep  in  the 
food.  The  usual  plan  is  to  place  the  mangel's  of  byres  on  a  level  with  the 
floor,  down  to  which  the  cow  has  to  sti^etch  her  neck  to  get  to  the  turnip, 
or  other  food,  and  in  doing  this  she  is  obliged  to  support  hei-self  almost 
wholly  on  one  leg.  This  awkwardness  of  position  is  itself  a  certain  proof 
that  the  animal  is  ill  at  ease  while  eating.  There  should  be  as  much  rooir 
behind  the  manger  to  the  gutter  as  to  allow  the  cow  to  lie  at  ease,  whatevei 
be  her  size,  like  a  horse  in  a  stall  with  a  low  hay-rack.  Each  stall  should 
have  a  travis-board  to  separate  it  from  the  next  (149).  Some  people  are 
gi-eat  advocates  for  double  stalls,  both  in  byres  and  stables,  to  hold  a  pair 
of  animals  each.  In  a  byre,  that  plan  is  objectionable  for  several  reasons  ; 
a  cow  is  a  capricious  creature,  and  not  always  friendly  to  her  neighbor, 
and  one  of  them,  in  that  case,  must  be  bound  to  the  stake  on  the  same 
side  as  she  is  milked  from  ;  to  avoid  which  inconvenience  to  the  dairy-maid, 
the  cow  must  be  put  aside  nearer  her  neighbor  in  the  same  stall,  which 
may  prove  unpleasant  to  both  parties,  or  her  neighbor  in  the  adjoining 
stall  be  put  aside  nearer  her  neighbor,  which  may  prove  equally  inconve- 
nient. Jfeither  is  it  a  matter  of  indifference  to  the  cow  from  which  side 
she  is  milked,  for  many  will  not  let  down  their  milk  if  the  milk-maid  sits 
down  to  the  unaccustomed  side.  The  safest  plan,  therefore,  in  eveiy  re- 
spect, is  for  each  cow  to  have  her  own  stall.  The  floor  of  the  stall  should 
be  causewayed  only  as  far  as  shown  at  77f ,  fig.  10,  and  the  remainder  at  f 
should  be  of  beaten  eaith,  and  this  plan  is  intended  to  save  the  fore- 
knees  of  cows  from  injury.  Cattle  lie  down  and  rise  up  by  resting  on  the 
fore-knees,  and  when  they  have  to  do  so  on  a  hard  pavement,  injury  will 
likely  arise  to  the  knees,  if  the  pavement  is  not  always  covered  with  litter. 
I  remember  seeing  a  valuable  Short-Horn  cow,  in  Ireland,  get  injured  in 
the  knees  from  this  cause ;  they  swelled  so  much  and  continued  so  long  in 
a  tender  state  that  she  would  not  lie  down  at  all ;  and  all  the  while  her 
owner  was  not  aware  of  the  cause  until  I  suggested  it.  On  the  removal  of 
the  pavement,  and  proper  treatment  of  the  parts  affected,  they  recovered. 
Cows  are  bound  to  the  stake  7/,  fig.  10,  either  by  seal  c  //,  fig.  11,  or  taikie, 
e  k  gf  fig.  12,  and  either  secures  the  animal  sufficiently.  The  seal  is  made 
entirely  of  iron  chain,  and  slides  up  and  down  the  inclined  stake  h  by 
means  of  the  iron  ring  d  ;  the  baikie  is  made  partly  of  wood  e,  and  partly 
of  rope  k  and  g.  Of  the  two  modes  of  ligature  I  prefer  the  seal,  because 
its  construction  permits  the  animal  turning  its  head  so  much  round  as  to 
be  able  to  lick  herself  as  fer  as  the  loin,  whereas  the  baikie  only  admits  of 
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a  constrained  up  and  down  motion  alon?  a  perpendicular  stake  (48) ;  and^ 
besides,  it  is  an  impracticable  mode  of  binatng  in  connection  with  the  use 
of  a  manger,  because  it  prevents  the  animal  stepping l>ack  to  avoid  it. 

(1206.)  Calces  of  the  year  should  occupy  court  K,  fig.  3,  Plate  III.  (62.) 
In  such  receptacles  they  are  put  together  male  and  female,  strong  and  weak, 
but  having  plenty  of  trough  room  around  two  of  the  walls,  they  can  all  be 
amply  provided  with  food  at  the  same  time,  without  the  danger  of  the 
stronger  buffeting  about  the  weaker.  The  openings  into  the  shed  in 
which  they  take  up  their  abode  at  night  is  at  D,  and  in  the  center  of  the 
court  stands  the  straw-rack  <?,  formed  like  fig.  19  where  straw  is  scarce,  as 
on  gi'avelly  soils,  or  like  figs.  20  and  21  where  it  is  plenty.  The  troughs 
for  the  turnips  are  fitted  up  as  in  fig.  18,  which  is  there  represented  as  a 
short  one,  to  show  the  finishings  of  the  ends,  but  which,  of  course,  may  be 
extended  to  any  length,  as  may  be  seen  by  z  in  K,  fig.  4,  Plate  IV.  There 
is  a  water-trough  w  in  the  same  court,  it  being  essential  for  young  stock  to 
have  water  at  will,  and  especially  when  they  do  not  get  as  many  turnips  as 
they  can  eat.  When  they  do,  cattle  do  not  feel  the  want  of  water,  the 
juice  of  the  turnip  supplying  them  with  sufficient  liquid.  In  the  same 
Plate  TV.  may  be  seen  tlie  shed  D,  under  the  granary,  connected  with  the 
court  K,  having  a  straw-rack  A'  fitted  up  at  one  end.  The  turnip-store  for 
this  court  is  at  g  ;  and  x  is  the  mouth  of  the  liquid-manure  drain,  to  carry 
off  any  supei-fluous  water.  In  the  calves  of  the  year  occupying  this  court 
K,  where  there  is  a  good  deal  of  traffic  in  going  to  and  from  the  com-bam 

C,  the  young  creatures  will  become  familiaiized  with  the  people,  and  have 
a  chance  of  getting  pickings  of  com  from  the  bam. 

(1207.)  The  court  I  is  fitted  up  precisely  with  the  same  conveniences  of 
feeding-troughs  z,  water-trough  rr,  straw-racks  h'  and  <?,  and  turnip-store  t, 
as  the  other  court  for  the  1-year-olds.     It  will  be  observed  that  tne  shed 

D,  in  both  courts,  has  two  entrances,  which  is  the  usual  plan ;  but,  in  my 
opinion^  the  comfort  of  the  cattle  is  more  secured  with  only  one  entrance, 
inasmuch  as  all  draft  is  prevented  ;  and  although  the  object  of  two  en- 
trances is  a  laudable  one  in  affording  a  means  of  escape  to  a  beast  that  may 
be  ill-used  by  the  rest,  that  advantage  to  one  is  dearly  bought  at  the  sacri- 
fice of  comfort  to  the  others,  and  after  all  it  is  doubtful  whether  the  contin- 
gency cab  be  avoided  in  this  way. 

(1208.)  As  I  have  said  before  (62),  I  prefer  hammels  to  large  courts,  for 
young  beasts ;  because  the  heifers  could  be  separated  from  the  steers,  and 
each  of  the  classes  subdivided  to  suit  color,  strength,  age,  temper,  or  any 
other  point  in  which  a  few  agi*ee,  and  differ  from  the  rest ;  ana  it  is  sur- 
prising how  much  better  the  same  beasts  look  when  assorted.  In  a  large 
court,  all  are  put  together,  and,  if  there  be  plenty  of  room  for  every  one 
to  do  as  it  likes,  no  harm  may  accmc  ;  but  where  too  many  are  crowded 
together,  which  is  almost  always  the  case  on  farms  where  winterings  are 
bought,  some  will  be  knocked  about  and  kept  back  from  their  meat,  and 
obliged  to  eat  it  at  untimeous  hours ;  and  in  either  plight  will  be  stinted 
in  their  growth  and  condition.  Only  one  beast  so  used  makes  a  serious 
drawback  on  the  value  of  the  lot,  for  it  must  be  drafted  from  the  rest  and 
sold  separately,  at  a  reduced  price,  to  the  vexation  of  the  owner,  wh  mtoo 
late  to  retrieve  the  loss.  Now,  no  such  occun-ence  can  take  place  in  ham- 
mels, where  eveiy  difference  in  character,  age,  and  strength  of  animals, 
can  be  nicely  assorted ;  and  this  is  the  more  requisite  in  beasts  that  have 
been  bought  in  to  be  fed,  than  those  brought  up  together  at  home. 

(1209.)  The  2'year-oId8f  intended  to  he  fattened  for  the  butcher^  occupy 
the  hammels  M,  where  are  inner  sheds  at  M,  feeding-troughs  z,  liquid- 
manure  drains  a;,  in  the  courts,  and  where  fodder  is  supplied  in  the  inside 
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pf  the  sheds,  ia  racks,  ia  three  of  the  comers,  and  the  tumip-storeB  of 
which  are  at  e  andjl  The  sheds  heing  14  feet  wide  and  18  feet  long,  and 
the  courts  30  feet  long  by  18  feet  in  width,  each  hamrael  will  accommo- 
date 4  steers,  not  mei'ely  at  the  be^nning  of  the  feeding  season,  but  at  its 
end,  when  they  shall  have  attained  the  weight  of  at  least  70  stones  each 
impeiial. 

(1210.)  Occasionally  the  cow  stock  requires  to  be  renewed,  one  or  two 
at  time,  by  young  heifers  ;  and  as  these,  when  in  calf,  should  not  of  courae 
be  fattened,  they  not  be  put  in  the  hammels  of  the  feeding-stock  of  their 
own  age,  namely,  the  2-year-olds,  but  have  hammels  to  themselves  at  N, 
which  are  fitted  up  in  precisely  the  same  manner  as  at  M,  with  feeding- 
ti'oughs  z,  straw-racks  in  the  corner  of  the  sheds,  liquid-manure  drains  a;, 
and  tumip-slores  p  and  q.  Their  size,  inside  the  shed,  is  17  feet  long  by 
14  feet  wide,  and  the  court  20  feet  long  by  17  feet  wide,  so  that  each  can  ac- 
commodate 3  heifers  in  calf.  The  old  cows  which  these  heifers  are  intend- 
ed to  supersede  have  to  be  fattened,  and  they  can  be  accommodated  vrilh 
one  of  the  hammels  at  N. 

(1211.)  The  servants*  cows  are  accommodated  in  the  byre  Y,  fitted  up  in 
the  same  manner  as  the  other  byre  Q,  having  an  outer  court  v,  water-trough 
tr,  liquid-manure  drain  x,  and  turnip-store  h, 

(1212.)  When  oxen  are  fattened  in  byres  instead  of  hammels,  they  are 
accommodated  in  the  same  manner  as  the  cows  are  in  either  Q  or  Y ;  but 
instead  of  each  having  a  stall,  they  are  usually  bound  up  in  pains  in  double 
stalls,  with  a  paitition  in  the  turnip-trough,  placed  on  the  ground,  and  a 
travis  between  every  pair.  Stalls  of  this  construction  are  often  as  narrow 
as  7  feet,  but  8  feet  is  the  more  common  width.  I  have  already  con- 
demned the  crowded  state  in  which  oxen,  fed  in  byres,  are  usually  placed 
(49),  and  shall  not  again  advert  to  the  subject  here.  "When  cattle  are  nound 
to  the  stake  for  the  first  time,  for  the  season,  they  are  apt  to  be  restless  un- 
til reconciled  to  their  confinement,  which  they  will  be  ere  long,  if  provided 
with  plenty  of  food. 

(1213.)  Bulls  occupy  the  hammels  X,  which  are  fitted  up  with  feed- 
ing-troughs Zy  water-troughs  tr,  liquid-manure  drains  a;,  and  racks  in  tho 
coi-ners  of  the  sheds  X.  More  than  one  bull-calf  may  be  put  together  ; 
but  more  than  one  bull  that  have  served  cows  are  never  inti^isted  to- 
gether. 

(1214.)  Having  thus  accommodated  all  the  cattle,  according  to  their 
kinds  and  ages,  in  their  respective  places  in  the  steading,  for  the  winter,  let 
us  now  attend  to  the  treatment  which  each  class  should  daily  receive  dur- 
ing their  confinement. 

(1215.)  And  to  begin  with  the  cows.  The  first  piece  of  work  connect- 
ed with  the  treatment  of  cows  in  winter,  is  to  milk  them  at  day-bi^ak, 
which  cannot  be  at  a  very  early  hour  this  season.  On  farms  on  which  cows 
are  bred,  they  are  heavy  in  calf  in  winter ;  so  most  of  them  will  be  diy, 
and  those  still  yielding  milk,  being  the  latest  to  calve,  will  give  but  a 
ocanty  supply.  It  is,  therefore,  not  as  milch-cows  they  are  treated  at  this 
Boason.  After  milking  is  finished  by  the  dairy-maid,  the  usual  practice  is 
to  give  the  cows,  though  heavy  in  calf,  a  feed  of  cold  turnips,  on  an  e  cnpty 
stomach,  which  I  have  always  considered  an  injudicious  practice  ;  and  i^ 
injudiciousness  is  evinced  by  the  fact  of  the  raetus  showing  unequivocal 
aymptoms  of  its  existence  in  the  womb,  in  the  same  manner  as  after  a 
drink  of  cold  water  in  the  morning.  I  would,  therefore,  give  them  a 
mouthfull  of  fresh  oat-sti*aw,  to  prepare  the  stomach  for  the  turnips. 
While  amusing  themselves  with  this  fodder,  the  cattle-man,  whose  duty  it 
ia  to  take  charge  of  all  the  cattle  in  the  steading  in  winter,  cleans  out  the 
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bn^  of  its  Mn«r  and  dung  with  the  graip,  fig.  267,  and  ifaoTel  (fig.  149), 

md  TrfaecAbarrow,  nod  Bpreada  it  eijiially  or«rthe  court,  eweep  the  gmttav 

tmi  cuwewaj  clean  with  a  hirch  or  broom-beeom.      Having 

sfant  ^e    bjre-door    and  left    tke  half-door  into   the    court     >^- 1^- 

open  for  frrah  air,  the  cattle-man  leaves  the  cows  uuU  be  has     _ 

sttpplied  the  fattmiag  and  young  beasts  with  turnips,  which 

having  done,  he  returns  to  the  cow-byr«,  bringing  litter-straw 

with  him,  sad  gives  them  their  allowance  of  turiiipe  for  the  first 

meal.     Cows  in'  calf  never  get  as  many  turnips  as  they  cbji 

eat,  the  object  being  not  to  fatten,  but  support  them  in  a  fair 

condition  fitr  calving ;  for  were  they  fed  fat,  they  would  tun 

the  risk  of  life  at  calving  through  inflammation,  and  the  calves 

would   be   small.     It  is  not  easy  to  specify  the  number  or 

weight  of  turnips  that  should  be  given  to  cows ;  but  I  ciin- 

ooive  that  jt  of  what  a  feeding  ox  would  consume  will  suffice. 

(1216.)  There  are  three  ways  of  supplying  cows  with  tur- 
nps,  either  through  the  openings  of  tne  wall  at  their  hoails, 
as  at  o,  fig.  10,  and  through  the  door,  fig.  9,  from  the  store  in 
tbe  shed  (,  into  the  trough  c  ;  or  witU  badietfults,  carried  by 
tiw  stall ;  or  with  bsrrow-loads,  wheeled  alon^  a  passage  at 
their  head,  as  described  in  (45),  and  emptied  into  the  same 
trough  e  from  t  he  same  store  t,  as  seen  in  pima  at  m,  fig.  4, 
Plate  IV.,  by  the  back-door  into  the  byre. 

(1217.)  With  the  willow-basket  or  tkittt,  is  the  most  com-  . 
non  way  of  serving  cows  or  cattle  in  byres  with  turnips.  R 
is  about  2  feet  in  diameter,  with  holes  wrought  into  eacs  side, 
under  the  rim,  for  handles,  and  costs  about  Is.  6d. ;  but  they  ^ 
are  apt  to  become  rotten  or  l»t)ken  ailer  the  natural  sap  is 
dried  oat  of  the  willows,  which  is  guierally  in  a  few  months'  time,  and 
then  they  become  very  brittle.  In  short,  a  skull  seldom  lasts  more  than  a 
yoBT  or  two ;  and  aa  a  number  of  them  are  required  about  a  steading 
where  a  variety  of  beasts  are  fed  on  turnips,  their  cost,  though  indiridually 
trifiing,  becomes  in  the  aggregate  so  coosiderabte  as  to  make  its  avoidance 
desirable.  A  basket  of  wire  or  small  iron  rods  has  been  substituted  ia 
■OBie  places.  A  wire  basket  is  represented  by  fig.  256,  where  the  rim  a  & 
e,  which  forms  its  mouth,  is  a  flat  slip  of  iron  about  }  of  an  inch  in  breadth, 
■ad  the  keel  or  bottom  a  if  £  is  of  the  same  dimonsione  and  materials.  Holes 
■ra  punched  through  them,  at  about  3  inches  apart  from  each  other.  Thfl 
snttll  irun  rods  are  inserted  through 

tkam,  raeetving  a  bend  to  suit    the  Flf.  sse. 

farm  of  the  basket,  and  the  ends  of  i 

those  attached  to  the  rim  a  6  c  ate 
shouldered   below,   and  made  fast 

with   a    oonnter-sink    rivet    above.    *  ' 

The  spaces  left  at  the  ends  of  the 
keel,  under  the  rim,  at  a  and  c,  fona 
the  handles.  The  cost  is  about  2s. 
6d.  each,  and  widi  due  care — such  j 

aathe  replacement  of  a  rod  now  and  .^^  , 

then,  when  broken — will  last  from  5 
t0  10  yean.     Were  tha  keel  madB  straight  U  d,  the  bctricet  would  stai^ 
■MBffier  to  be  fiBsd.* 

i(lS18.)  Before  tbe  tun^M  are  pnt  iato  the  tro«^M,  the  mrinina  of  ih» 
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fodder  givea  in  the  morning  should  be  strewed  down  for  litter,  and  tlie 
troughs  cleaned  out.  The  turnips  should  always  be  put  into  the  troughs 
in  a  reg  ilar  order,  beginning  at  the  same  end  of  the  byre,  and  finishing  at 
the  other ,  and  afler  die  turnips  have  been  given,  the  cows  should  be  per- 
mitted to  eat  them  in  quiet,  for  nothing  irritates  animals  more  than  to  be 
handled  and  worked  about  when  feeding.  The  turnips  consumed,  and 
the  stalls  comfortably  littered  with  straw,  &e  cows  will  he  down  and  chew 
the  cud  until  mid-day,  when  they  should  be  turned  into  the  court  to  enjoy 
the  fresh  air,  lick  themselves  and  one  another,  drink  water  fi*om  the  trough^ 
and  bask  in  the  sun.  They  should  go  out  a  while  every  day,  in  all  weath- 
ers, until  they  calve,  except  perhaps  in  a  very  cold,  wet  day.  One  hour 
may  be  long  enough  at  a  time.  In  loosening  cows  from  their  stalls,  a  plan 
requires  to  be  pursued  to  prevent  confusion.  In  the  first  place,  every  cow, 
in  the  beginning  of  the  season,  should  be  put  in  the  stall  she  has  occupied 
since  she  firat  became  an  inmate  of  the  byre ;  and  she  will  always  go  to 
it,  and  no  other,  avoiding  the  least  collision  with  the  rest.  In  loosening 
them  from  the  stalls,  they  should  be  so  one  by  one,  always  beginning  at 
the  same  end  of  the  byro,  and  finishing  at  the  other,  and  not  indiscrimi- 
nately. This  will  prevent  collision  on  the  floor  and  jamming  in  the  door- 
way on  going  out — accidents  injurious  to  animals  with  young.  After  their 
i^tum,  tliey  should  also  be  bound  in  the  same  regular  order  from  one  end 
of  the  byre  to  the  other,  and  this  will  prevent  any  one  being  forgotten  to 
be  bound  ,  and  to  remove  every  temptation  from  even  a  greedy  cow  run- 
ning up  into  another  one's  stall  for  the  sake  of  snatching  a  little  of  her 
food,  no  food  thould  be  lying  in  the  troughs  when  they  return  to  their 
stalls ;  and  no  food  that  they  like— such  as  turnips,  mangel-wurzel,  and 
the  like— should  be  given  them  immediately  on  returning  to  the  byre,  be- 
cause the  expectation  of  receiving  it  will  not  only  render  them  impatient 
to  leave  the  couit,  but  make  them  restless  in  the  stall  until  they  receive  it. 
This  plan,  contrary  to  usual  practice,  will,  it  is  obvious,  suppress  all  anx- 
iety, and  thereby  prevent  \dolation  of  discipline,  and,  of  course,  necessity 
for  correction.  When  subjected  to  this  regular  form  of  discipline,  they 
will  soon  obey  it,  and  make  no  confusion,  but  conduct  themselves  peace- 
ably. On  their  return  to  the  byre,  let  a  little  fodder  be  given  ;  and  after  a 
lapse  of  time,  say  at  3  P.  M.,  ^ve  them  their  evening  meal  of  turnips,  after 
which  they  should  be  Uttered  for  the  night. 

(1219.)  The  treatment  of  oxen  in  a  byre  is  different  from  that  of  cows; 
they  get  as  many  tuniips  as  they  can  eat,  and  are  not  permitted  to  leave 
their  stalls  until  sold  on  fat.  As  it  is  not  usual  for  oxen  to  be  fed  in  byres 
and  hammels  on  the  same  farm,  what  I  have  to  say  in  regard  to  feeding  in 
the  byre  should  be  considered  in  lieu  of  the  plan  of  what  I  shall  have  to 
say  on  feeding  them  in  hammels.  After  the  cow-byre  doors  have  been 
opened,  and  the  stalls  cleared  into  the  gutter  of  any  dung  that  might  annoy 
the  dairy-maid,  the  cattle-man  goes  to  the  feeding-byre,  and,  first  removing* 
any  fodder  that  may  have  been  left  from  the  previous  night,  and  any  re- 
fuse of  turnips  or  other  dirt,  from  the  troughs,  gives  the  cattle  a  feed  of  tur- 
nips at  once.  The  quantity  to  be  given  at  this. time  should  be  ^  of  what 
they  can  eat  during  the  day ;  for  they  should  be  fed  3  times  a  day — in  the 
morning,  a(  noon,  and  at  sunset ;  and  in  distributing  the  food,  the  same  regu- 
larity should  be  observed  as  in  the  case  of  the  cows,  that  is,  the  same  ox 
should  always  be  the  first  supplied,  and  the  same  ox  the  last  to  receive  his 
portion.  When  cattle  find  their  food  given  them  in  regular  order,  they 
uarer  become  impatient  for  their  turn.  It  is  a  good  plan  to  begin 
serving  at  the  faithest  end  of  the  byre,  because  then  the  cattJe-man  has  no 
occasion  to  pass  and  disturb  those  which  have  been  served ;  and  in  the 
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cf  what  is  called  a  double-headed  byre,  in  which  cattle  stand  on  both  sides, 
tail  to  tail,  both  sides  should  be  served  simultaneously  by  alternate  beasts, 
thus  still  leaving  those  which  have  been  served  undisturbed.  With  the 
half-door  left  open  for  the  admission  of  iresh  air,  and  the  expulsion  of 
heated  air  through  the  ventilators  (fig.  8),  the  cattle-man  leaves  them  to 
enjoy  their  meal  in  quietness. 

(1220.)  Much  has  been  said  on  the  expediency  of  wisping  and  currying 
cows  and  fattening-beasts  in  the  byre ;  and  no  doubt  many  satisfactory 
reasons  could  be  urged  in  favor  of  the  practice,  when  they  are  entirely 
confined.  But,  as  it  occurs  to  me,  animals  that  are  allowed  to  be  at  lib- 
erty at  one  part  of  the  day  do  not  require — or  at  least  to  a  much  smaller 
degree — any  artificial  dressing,  inasmuch  as  they  can  dress  their  own  skin, 
when  at  liberty,  much  better  than  any  cattle-man.  Nevertheless^  where 
cattle  are  constantly  confined  in  the  byre,  as  is  the  case  of  all  beasts  fat- 
tened in  a  byre,  it  seems  indispensable  for  their  good  health  to  rub  their 
skin  every  day  by  some  process ;  and  I  believe  there  are  no  better  instru- 
ments for  the  purpose  than  a  simple  curry-comb  and  a  wisp  of  straw.  In 
performing  this  operation,  however,  it  should  only  be  done  when  the  cat* 
Ue  are  not  at  food ;  and  you  should  see  to  this,  for  there  is  a  strong  pro- 
pensity in  people  who  have  charge  of  animals  to  dress  and  fondle  viith 
them  when  at  food ;  from  no  desire,  I  am  sure,  of  tormenting  them,  but 
the  contrary.  Still  it  is  a  habit  which  has  a  tendency  to  irritate  all  animals 
unnecessarily,  and  should  be  prevented ;  for  any  one  may  soon  satisfy  hinh- 
sel^  from  observation,  that  an  animal  is  never  more  jealous  of  being  ap- 
proached than  when  eadng  his  food — as  witness  the  grumble  from  a  dog 
or  the  scowl  from  a  horse. 

(1221.)  Whenever  the  cattle  have  eaten  their  turnips  the  byre  should  be 
completely  cleared  of  the  dung  and  dirty  litter  with  the  graip,  shovel,  be- 
som and  barrow  belonging  to  the  byre.  A  fresh  foddering  and  a  fresh  lit- 
tering being  given,  they  should  be  lefl  to  themselves  to  rest  and  chew  the 
cud,  until  the  next  time  of  feeding,  which  should  be  about  mid-day,  when 
another  \  of  turnips  is  given  to  each  ox  ;  afler  finishing  which  more  fod- 
der should  be  supplied,  and  what  dung  may  prove  annoying,  drawn  into 
the  gutter.  In  the  afternoon,  before  daylight  goes,  the  dung  should  again 
be  cleared  out,  and  the  last  supply  of  turnips  for  the  day,  another  J-,  given 
to  each  ox ;  and  before  leaving  them  for  the  night,  and  after  the  turnips  are 
eaten  up,  a  fresh  foddering  should  be  given,  and  the  litter  shaken  up  and 
augmented  where  requisite.  After  eating  a  little  fodder  the  cattle  lie 
down  and  rest  until  visited  at  night. 

(1222.)  Where  cattle  are  fattened  mhammelsy  a  somewhat  different  pro- 
cedure is  adopted.  While  the  dairy-maid  is  milking  the  cows  in  the  byre, 
the  cattle-man  cleans  the  troughs  of  the  hammels  vvith  an  old  shovel,  and 
gives  the  first  supply  of  turnips  for  the  day  to  the  cattle ;  and  in  doing  this 
he  should  adopt  the  same  rule  as  to  regularity  as  with  the  covirs  in  the  byre, 
always  beginning  with  the  same  hammel 

(1223.)  It  is  now  well  understood  that  sliced  turnips  afford  great  facili- 
ties to  cattle  in  filling  their  stomachs  with  food  with  the  least  trouble ;  and 
the  instruments  used  for  this  purpose  are  much  simpler  than  those  which 
have  been  described  for  sheep  in  (1138)  and  (1145).  Not  an  uncommon 
instrunsent  for  the  purpose  is  an  old  sharp  spade,  vnth  which  turnips  are 
broken  in  as  many  pieces  as  desired  ;  but  it  is  objectionable,  in  as  far  as 
it  breaks  them  into  unequal  pieces,  the  round  turnips  rolling  away  from  its 
strokes,  and  it  scatters  the  hard  ones  in  splinters.  Much  better  instruments 
will  be  found  in  the  two  hand  turnip-choppers  desciibed  below,  figs.  2G3 
and  264.    A  single  perpendicular  stroke  with  either  of  these  instruments 
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MttB  a  tiornip  into  a  certain  naiober  of  pieces ;  bat  in  using  fig.  268  a  litflb 
dexterity  is  required  to  save  its  cutting  edges  from  being  injured  againB 
lAie  bottom  of  tbe  trongb.  Tbe  dexteritj  consbts  in  first  getting  a  IkdWI  «f 
Ae  tamip  witli  the  mstrument  bj  a  gentle  tap,  and  tken  bfl  «p  the  turnips 
BtrilBing  it  against  tbe  bottom  of  tbe  trongb  witii  a  smart  stroke,  wben  ift 
will  fall  into  pieces  before  the  knives  touch  ibe  trough  ;  but  the  constaat 
•icercise  of  dexsierity  is  scarcely  to  be  looked  for  in  an  ordinary  cattle- 
man, and,  therefore,  fig.  264  may  be  pronounced  the  more  useful  instm- 
ment  of  tbe  two,  for  me  studs  serve  to  guard  tbe  cutting  surface  firom  ut- 
juiy.  But  wbete  a  cattle>man  has  charge  of  a  large  number  of  cattle  re- 
eetvifiiff  cut  turnips,  a  more  expeditious  process  of  slicing  them  is  required, 
and  this  will  be  obtained  by  the  use  of  the  lever  tumip-slicer,  described 
Mow  in  fig.  259.  This  machine  is  placed  beside  tbe  turnip-store,  where 
it  slices  the  turnips  into  the  skull  placed  under  it,  and,  being  light,  can 
easily  be  carried  from  store  to  store,  unless  where  the  distance  is  great,  when 
mtother  machine  should  be  provided.  It  will  be  observed  that  all  these  im^ 
plements  cut  turnips  into  large  pieces,  which  are  sufficiently  small  for  cat- 
ne,  sheep  requiring  tbeirs  cut  into  long  narrow  slips,  to  suit  the  form  of 
liieir  mouth. 

(1224.)  Cattle  naturally  feeling  more  appetized  in  the  morning  diaa 
during  the  day,  their  morning  meal  should  be  large,  and  while  employed 
lit  it  the  cattle-man  should  furnish  their  racks  with  finesh  oat-straw,  to  which 
thpey  will  repair  from  the  turnips,  and  lie  down  in  the  open  court  or  witk- 
in  tbe  shed,  according  to  tbe  state  of  tbe  weather,  ana  chew  their  cod 
with  composure.  At  midday  their  troughs  should  again  be  replenished 
with  turnips,  and  again  before  daylight  is  gone.  The  quantity  given  at 
A»  evening  meal  partly  depends  upon  the  state  of  tbe  moon  ;  for  cattle, 
as  well  as  sheep,  will  always  feed  during  the  night  in  moonlight,  a  habit 
tl4iicb  I  hare  frequently  observed  in  both  animals ;  and  from  this  fiiot  \ 
eoBchide  that  if  light  were  placed  beside  cattle  in  the  byre,-  they  would 
also  feed  during  the  long  winter  nights,  and,  of  course,  fatten  quicker.* 
^tht  last  foddering  of  straw  is  given  afler  the  evening  meal  of  turnips ; 
and,  during  the  day,  whenever  the  shed  or  court  requires  litter,  the  refuse 
0iaraw  of  the  foddering  may  be  spread  abroad,  and  in  rainy  weather  it 
iiiould  b^  brought  direct  from  the  straw-bam. 

(1225.)  Tbe  younger  cattle  in  tbe  courts  next  receive  their  turnips,  and 
of  these  the  calves  dnould  have  the  precedence,  as  they  take  longer  time 
to  fiuisb  their  meal  than  their  older  compeers.  They  occupying  the  oouit 
K,  fig.  4,  Plate  IV.,  the  turnips  are  wheeled  from  the  store  g  to  the 
troughs,  and  there  broken  with  one  of  tbe  hand  turnip-choppers,  fig.  263 
or  264,  or  sliced  in  the  store  with  the  lever-slicer,  fig.  259.'  Their  fodder 
Is  put  botb  in  the  open  straw-rack  0  and  that  under  the  shed  at  h',  and 
fkeir  litter  strewed  aner  the  young  beasts  in  the  other  large  court  bav« 
been  served  with  turnips. 

(1226.)  Immediately  after  the  calves,  tbe  year-olds  in  tbe  court  I  are 
Mftved  with  turnips,  fodder  and  litter,  in  tbe  same  order.  All  young 
VsBStft  should  get  as  many  turnips  as  they  can  eat ;  but  should  the  crop 
fimve  insitftcient  for  this,  let  the  calves  have  tbeirfull  share,  and  tbe  ye%g* 
Msi  rather  piM;  on  shoopt  allowaace ;  bat  m  a  case  of  this  kind  oocurring^ 
AH9  most  prudent  plan,  perhaps,  weald  be  to  pwcbase  oil-cake  Ibr  tbe  fafr> 
tfeiiiftg  beasts,  to  be  given  sdong  with  some  turnips,  and  let  all  tbe  yotm^ 


^  Tbit  biifalftfiriMa  bM  fa  Fnafee,  tlM  ortoluu  fe«di  at  da^n,  uid  when  confined  fipr  Une  mtfomvi' 
btWtf  ffttteii«d,  an  artificial  dawn  ia  produced  eyeir  thcce  honn  during  the  nigbx  "bj  gxHSi/bU}  oAlt,  iWh 
i#«M4to  food,  «ad<ttMf^  «6o«BM  viodh  toMMT  Jbi: 
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beasts  have  their  full  share  of  turnips.     To  insure  them  still  fiiitber  with 
this,  the  cows  might  also  hare  oil-cake. 

(1227.)  The  young  heifera  ia  the  hammels  N,  and  the  halls  in  the  ham- 
mels  X,  next  receive  their  turnips,  and  as  neither  of  them  get  as  many  tm 
they  can  eat,  their  proportion  is  divided  into  two  small  meals,  one  served 
after  nil  the  rest  in  the  morning,  and  the  other  before  the  rest  in  the  even- 
ing. Both  these  classes  depending  much  upon  fodder  for  food,  it  should 
be  of  the  sweetest  and  fresnest  straw,  and  supplied  at  least  3  times  a  daj» 
morning,  noon  and  evening ;  and  having  water  at  command,  and  liberty 
to  move  about,  they  will  maintain  a  fair  condition.  The  heifers  are  sup- 
plied from  their  own  turnip-stores  p  or  f,  and  the  bulls  from  that  belong- 
ing to  the  servants'  cow-byre  k. 

(1228.)  With  regard  to  the  supply  of  turnips  to  the  servants'  cows^ 
much  depends  on  the  terms  of  the  agreement  made  with  the  servants. 
Where  a  specified  number  of  cart-loads  are  given,  the  servant  may  choose  to 
give  them  to  his  cow  during  the  earlier  part  of  the  winter  or  not,  because^ 
when  she  is  dry,  it  is  not  usual  to  give  her  turnips  ;  but  if  in  milk,  the 
servant's  family  may  give  what  they  choose  from  their  own  store.  On 
the  other  hand,  if  the  farmer  has  agreed  to  treat  the  servants'  cows  in  the 
same  manner  as  his  own,  then  the  cattle-man  takes  charge  of  them  in  the 
manner  I  have  already  described  (1215). 

(1229.)  From  the  beginning  of  the  season  until  the  end  of  the  year» 
white  turnips  alone  are  used,  wer  which,  to  the  end  of  the  winter  seasoa^ 
the  yellows  are  brought  into  requisition,  or  Swedes  where  these  are  not 
cultivated.  When  turnips  are  brought  from  the  field  in  a  very  dirty  state^ 
which  will  inevitably  be  the  case  in  wet  weather  from  clayey  soil,  they 
ought  to  be  washed  in  tubs  of  water,  and  when  they  are  so  as  long  as  the 
earth  is  fresh,  they  will  be  die  more  easily  cleansed ;  and  this  is  not  so 
troublesome  and  expensive  a  business  as  may  at  first  sight  appear.  A 
large  tub  of  water,  placed  at  a  store  when  about  to  be  filled  with  turnips, 
a  field-worker,  taking  a  small  fork,  picks  up  a  turnip  with  it,  and  dashing 
it  about  in  the  water  for  an  instant,  pulls  it  off  against  the  edge  of  the 
store  or  barrow ;  and  in  this  way  cleanses  a  gi'eat  number  in  a  short  time» 
much  faster  than  the  cattle-man  can  wheel  them  away  and  serve  and  break 
them  to  the  beasts.  A  friend  of  mine  used  a  very  curious  mode  to  wash 
turnips.  Whenever  any  of  the  fields  of  his  farm,  along  which  was  the 
lead  that  conducted  the  water  from  the  dam  to  the  threshing-mill,  were  in 
turnips,  he  filled  the  lead  pretty  full  of  water,  by  keeping  down  the  sluice 
at  the  mill.  He  then  topped  and  tailed  the  turnips 'in  the  field,  and 
emptied  them  into  the  leaud,  from  a  cart  when  the  distance  to  the  tuiiiips 
was  considerable,  and  from  a  hand-barrow,  earned  by  field-workera,  when 
they  were  near.  The  shiice  at  the  mill  was  then  opened  a  little,  and  the 
gentle  current  thereby  created  in  the  water  floated  the  turnips  to  the 
steading,  where  they  were  taken  out  and  carried  to  the  stores  in  barrows. 
When  the  turnips  were  very  dirty,  they  were  washed  in  the  lead  by  a  per- 
son pushing  them  about  with  a  pole.  That  some  provision  for  cleaning 
turnips  is  sometimes  necessary,  is  obvious  to  me,  for  I  have  seen  very  fine 
cattle  getting  turnips  to  e«t  in  sneh  a  state  that  the  dirt  actually  bedaubed 
them  to  the  very  eyes,  the  tops  being  left  on  to  make  the  matter  worse. 
Surely  no  one  will  say  that  fikh,  ki  any  shape,  is  beneficial  to  cattle  ;  not 
that  they  dislike  to  lick  earth,  but  then  they  do  so  only  when  they  feel 
they  require  it  to  rectify  acidity  im  the  stomach. 

(1230.)  When  turnips  have  net  bee«  stored,  and  are  brought  from  the 
field  as  required,  it  is  nighly  probable  that  they  will  be  in  a  frx)zen  state 
wt  times,  when,  even  if  broken  by  tbe  lastraments  in  use,  they  will  be 
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mastictLted  by  cattle  with  difficulty,  besides  the  danger  they  run  of  being 
chilled  by  them  ;  for  cattle  always  have  a  staring  coat  after  eating  frozen 
turnips.  This  beine  the  case,  means  should  be  taken  to  thaw  them,  and 
the  most  available  is  to  put  them  in  tubs  of  cold  water  for  some  hours 
before  being  given  to  the  cattle.  Such  expedients,  to  avoid  greater  evils, 
of  course  always  incur  expense,  and  it  will  be  much  greater  than  the 
comparatively  trifling  one  of  storing  the  same  quantity  of  turnips  at  the 
proper  season,  which,  when  done,  every  such  petty  source  of  vexation 
will  bo  removed. 

(1231.)  It  is  supposed  that  a  fattening  ox,  which  will  attain  70  stones 
imperial  at  the  end  of  the  season,  consumes  on  an  average,  during  the 
season,  a  double  horse  load  of  turnips  per  week,  and,  as  carts  are  usually 
loaded  in  field  work  in  winter,  their  weight  may  be  estimated  at  about  12 
cwt. ;  so  each  ox  will  consume  about  1|^  cwt.  or  14  stones  a  day,  or  4| 
stones  of  each  3  meals,  and  about  16  tons  during  the  season  of  26  weeks. 
The  calves  may  consume  ^  or  7  stones,  and  die  2-year-olds  |,  or  10^ 
stones  a  day.  These  comparative  statements  are  given  from  no  authen- 
ticated data,  for  I  suppose  that  no  comparative  tiials  with  different  ages 
of  cattle  have  ever  been  made,  but  only  from  what  I  imagine  to  be  near 
the  truth  ;  and  some  such  estimate,  at  the  beginning  of  the' season,  is  use- 
ful to  be  made,  that  you  may  know  whether  your  turnips  will  answer  the 
stock.  It  has  been  correctly  ascertained,  however,  by  Mr.  Stephenson, 
Whitelaw,  East  Lothian,  in  a  careful  experiment  of  17  weeks,  that  an  ox, 
yielding  under  30  stones  of  beef,  consumes  1  cwt.,  or  8  stones  every 
day  ;*  and  if  cattle  consume  food  somewhat  in  proportion  to  their  live 
weight,  in  similar  circumstantes,  as  is  believed,  the  above  ratios  may  be 
pretty  con*ect.  And  yet  Mr.  Boswell  of  Kingcausie's  four  2-year-oldst 
fed  entirely  on  turnips,  and  which  increased  in  live  weight,  in  four  months, 
from  40  to  45  cwt.,  only  consumed  a  little  more  than  27  tons  of  yellow 
bullock  turnips,  or  8^  stones  each  day.t  So  that  Mr.  Boswell's  cattle,  of 
from  45  to  50  stones  each,  consumed  only  a  very  few  more  turnips  than 
Mr.  Stephenson's,  of  28  stones  each.  Such  discrepancies  show  how  little 
we  can  yet  anticipate  when  we  undertake  to  fatten  cattle.  But  there  is 
this  that  may  be  said  in  explanation  of  this  difference,  which  is,  however, 
merely  conjectural,  that  Mr.  Stephenson's  lightest  lot  experimented  on 
may  have  been  West  Highlanders,  Mr.  BoswelVs  Aberdeenshires,  and  my 
supposition  is  made  in  reference  to  well-bred  Short-Horns.  It  will  be  oIh 
served  that  coavs  receiving  ^  of  oxen,  namely,  4|-  stones  a  day,  each  skull- 
ful  will  contain  rather  more  than  32  lb. 

(1232.)  The  most  personally  laborious  part  of  the  duty  of  a  cattle-man 
in  winter  is  carrying  straw  in  large  bundles  an  his  hack  to  every  part  of 
the  steading,  A  convenient  means  of  carrying  it  is  with  a  soft  rope  about 
the  thickness  of  a  finger,  and  3  yards  in  length,  furnished  at  one  end  with 
an  iron  ring  through  which  the  other  end  slips  easily  along  until  it  is  tight 
enough  to  retain  the  bundle,  when  a  simple  loop-knot  keeps  good  what  it 
has  got.  Provided  with  3  or  4  such  ropes,  he  can  bundle  the  straw  at  his 
leisure  in  the  barn,  and  have  them  readv  to  liflt  when  required.  The  iron 
ring  permits  the  rope  to  free  itself  readily  from  the  straw  when  the  buo:- 
dle  is  loosened. 

(1233.)  The  dress  of  a  cattle-man  is  worth  attending  to,  in  regard  to  its 
appropriateness  for  his  business.  Having  so  much  straw  to  carry  on  his 
back,  a  bonnet  or  low-crowned  hat  is  most  convenient  for  him  ;  but  what 
b  of  more  importance,  when  he  has  charge  of  a  bull,  is  to  have  the  color 
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of  his  clothes  of  a  sombre  hue,  free  of  all  gaudy  or  strongly-contrasted 
colors,  especially  red^  because  that  color  from  some  cause  is  peculiarly 
offensive  to  bulls.  It  is  with  red  cloth  that  the  bulls  in  Spain  are  irritated 
at  their  celebrated  bull-baits.  Instances  are  in  remembrance  of  bulls  turn- 
ing upon  their  keepers,  not  perhaps  because  they  were  habited  in  red 
clothes,  but  probably  because  there  was  some  red  color  about  them,  or 
that  they  contrasted  strongly  with  what  their  keepers  usually  wore.  It 
was  stated  at  the  time,  that  the  keeper  of  the  celebrated  bull  Sirius,  be- 
longing to  the  late  Mr.  Robertson  of  Ladykirk,  had  on  a  red  night-cap 
when  he  was  killed  by  him.  One  day,  when  walking  with  a  lady  across 
a  field,  for  a  short  cut  to  a  road,  my  own  bull,  the  one  represented  in  the 
plate  of  the  Short-Horn  bull,  than  which  a  more  gentle  and  generous  crea- 
ture of  his  kind  never  existed,  made  toward  us,  and  seemed  unusually 
excited.  This  conduct  did  not  arise  from  the  circumstance  of  a  stranger 
being  in  the  field,  for  many  strangers,  both  male  and  female,  visited  him 
in  the  field.  I  could  ascribe  his  extraordinary  excitement  to  no  other 
cause  than  to  the  red  shawl  worn  by  the  lady ;  for  when  she  left  the  field 
he  resumed  his  wonted  quietness  of  conduct.  I  remember  observing  him 
more  than  usu^ly  excited,  on  another  occasion,  in  his  hammel,  when  his 
keeper,  an  aged  man  who  had  attended  him  for  years,  was  beside  him  on 
a  Sunday  afbemoon,  I  ascribed  his  excited  state  to  the  new  red  night- 
cap, instead  of  the  usual  black  hat,  which  his  keeper  wore  on  the  occa- 
sion ;  and  on  my  desiring  him  to  throw  it  away,  the  animal  became  again 
quite  quiet.  Be  the  rationale  of  the  thing  what  it  may,  it  is  prudential  in 
a  ca^^e-man  to  be  always  habited  in  a  sober  suit  of  clothes. 

(1234.)  Regularity  in  regard  to  time  is  the  chief  secret  in  the  successful 
treatment  of  cattle.  Cattle,  dumb  creatures  though  they  be,  soon  under- 
stand your  plans  in  regard  to  what  affects  themselves,  and  there  is  none 
with  which  they  reconcile  themselves  more  quickly  than  regularity  in  the 
time  of  feeding ;  and  none  on  the  violation  of  which  they  will  more  readily 
show  their  discontent.  No  cattle-man  can  keep  regular  time  vtdthout  a 
watch  ;  and  if  he  has  not  one  of  his  own,  lend  him  one  that  will  keep  time 
welL  His  day's  work  in  winter  may  be  divided  thus  :  Let  him  be  astir 
and  have  his  breakfast  over  by  daybreak,  which  cannot  be  very  early 
at  that  season.  The  first  thing  he  should  do  is  to  go  to  the  cow-byre,  and 
•  remove  with  the  graip,  into  the  gutter,  any  dung  that  would  immediately 
interfere  with  the  dairy-maid  in  milking  the  cows.  She  should  be  at  the 
byre  in  time  for  this  purpose.  Leaving  her  there,  he  goes  to  the  fattening 
beasts  in  the  hammels,  and  first  cleans  out  the  same  trough,  always  begin- 
ning at  the  same  end,  of  all  refuse,  with  his  shovel ;  and  immediately  as 
he  cleans  one  trough  he  replenishes  it  with  turnips  from  the  store  at  hand, 
and  breaks  them  with  any  of  the  instruments  used.  He  thus  proceeds 
firom  one  hammel  to  another  until  the  six  are  gone  over,  or  as  many  as 
are  occupied.  It  is  not  an  easy  matter  to  say  exactly  how  long  time  this 
should  take  in  doing,  but  say  half  an  hour,  30  minutes.  He  then  proceeds 
immediately  to  the  calves  in  the  large  court,  cleans  out  the  dirt  from  the 
troughs,  replenishes  them  with  fresh  turnips  from  the  stoi'e,  and  breaks 
them ;  and  he  does  this,  having  long  troughs  and  fewer  turnips,  say  in  15 
minutes.  He-  next  goes  to  the  2-year-old  court,  and  does  the  same  in  it ; 
and,  having  a  few  more  turnips  to  wheel  out  of  the  store  and  break,  he 
will  take  a  little  more  time,  say  20  minutes.  The  bulls  in  the  hammels 
may  take  10  minutes  to  clean  out  their  troughs  and  supply  them  with  their 
small  quantity  of  turnips.  And  the  same  time,  10  minutes,  may  suffice  to> 
give  the  heifers  a  little  fresh  fodder,  for  they  should  not  get  cold  turnips 
on  empty  stomachs,  mora  than  cows ;  with  another  10  minutes  to  supply- 
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iog  the  old  cows,  or  extra  beasts,  with  turnips.  Having  thus  given  aU  tlie 
ipattle  that  are  at  liberty  something  to  do  for  some  time,  he  returns  to  the 
cow-byre  with  a  bundle  of  fodder  of  fresh  oat-straw,  which  he  distributes 
among  the  cows,  and  which  they  pick  during  the  time  ha  is  clearing  tbe 
byre  of  litter  and  dung;  and  to  do  all  tlus  may  require  30  minuteo. 
Shutting  the  principal  door  of  the  byre,  and  leaving  the  half-door  to  the 
court  open  for  air,  he  leaves  the  cows  with  the  fodder,  and  cleans  out  the 
servants'  cow-byre,  and  fodders  the  cows,  which  may  take  other  30  minutes. 
Taking  then  a  bundle  of  litter,  he  goes  again  to  the  byre,  and  spreading 
any  refuse  fodder  as  litter,  and  cleaning  out  the  troughs,  he  supplies  the 
cows  with  their  allowance  of  turnips,  and  shaking  up  the  straw  which  he 
has  just  brought  as  litter,  he  leaves  them  again  to  eat  and  rest  awhile.  All 
this  may  require  other  30  minutes;  and  10  minutes  may  suffice  to  give  the 
heifers  their  small  quantity  of  turnips,  and  the  old  cows  their  foddei  ,  and 
10  minutes  more  to  litter  the  servants'  cows,  the  sei*vants  themselves  hav- 
ing supplied  the  turnips  as  they  choose.  All  the  cattle  having  now  been 
once  led,  brings  the  time  to  25  minutes  past  10  A.  M.,  if  the  opei-ations 
began  at  7  o'clock.  The  next  step  to  be  taken  is  to  supply  those  which 
get  as  many  turnips  as  they  can  eat,  with  fodder  and  li|fer,  and  for  this 
purpose  he  takes  the  fodder  fresh  from  the  straw-bam,  and  fills  all  the 
straw-racks  in  the  large  couits,  whether  in  the  open  air  or  under  the  shed. 
The  old  fodder  should  be  pulled  out  before  the  fresh  is  put  in ;  but  this  is 
oeldom  attended  to.  He  then  strews  the  open  courts  and  sheds  with  litter 
where  it  is  chiefly  required ;  namely,  along  the  side  of  the  troughs  where 
the  beasts  stand  to  eat  the  turnips,  and  where  they  have  lain  under  the 
sheds.  The  hammels  are  then  supplied  with  fodder  and  litter,  the  refuse 
fodder  probably  being  sufficient  for  the  latter  purpose,  as  long  as  the 
weather  is  dry.  The  bulls  and  heifers  should  also  have  fodder  and  litter. 
All  this  business  with  the  straw,  and  making  it  up  into  bundles  for  the  af- 
ternoon, may  take  up  50  minutes,  and  bring  the  time  to  ^  past  11  A.  M. 
What  with  cleaning  out  the  troughs  and  supplying  the  hammels  and  courts 
again  with  turnips  of  the  midday  meal,  and  letting  out  all  the  cows^-in- 
eluding  those  of  the  servants— *into  their  respective  courts,  12  o'clock  wiU 
have  arrived,  which  is  the  hour  of  dinner  for  all  the  work-people.     The 

feople  have  an  hour  to  themselves,  to  1  P.  M.,  to  refresh  and  rest.  At  1 
^  M.  the  cattle-man  resumes  his  labors  by  bunching  up  tDindlings  of  straw, 
which  are  small  bundles  having  a  twisted  form,  of  10  lbs.  weight  or  more 
ea^h,  for  each  of  the  cows'  supper,  and  also  larger  bundles  in  the  ropes  for 
fodder.  Having  prepared  these  just  now  or  at  any  other  leisure  moment, 
he  takes  a  bundle  oi  fodder  to  the  byre,  supplies  the  troughs.,  and  brings 
the  cows  in  from  the  court,  and  ties  them  to  their  stakes.  He  does  the 
same  with  the  servants'  cows.  He  then  replenishes  the  straw-racks  in  the 
courts  and  hammels  with  what  little  fodder  is  required.  He  then  litters 
the  sheds  comfortably  for  the  night.  He  lays  the  windlings  of  straw  in  a 
comer  of  the  servants'  cow-byre  for  the  night's  supperiug,  and  he  does  the 
same  in  the  other  byre  ;  and  the  reason  he  does  this  in  preference  to  let- 
ting themVemain  in  the  straw-bam  is,  to  avoid  the  danger  of  taking  a  light 
into  the  straw-bam  when  the  windlings  are  to  be  used.  By  the  time  all 
this  business  with  the  straw  has  been  done,  it  is  time  to  give  the  cows 
their  second  meal  of  turnips,  so  that  they  may  have  them  eaten  up  before 
the  milknnaid  comes  again  at  dusk  to  milk  them.  The  feeding  bessts  ia 
the  hammels  are  then  supplied  vidth  turnips  broken  for  them,  then  the 
calves,  then  the  young  beasts  in  the  other  court,  and  thes  the  hulls  and 
heifersyin  the  same  order  as  formerly.  He  then  litters  the  seFvants* 
C0WB  for  the  night,  by  which  time  it  will  be  time  fxx  iSktb  other  cewe 
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ta  be  milked ;  immediately  after  which  they  are  littered  for  the  migb^ 
and  the  doors  closed  upon  them,  and  thus  the  lahors  of  the  day  aoM 
finiahed. 

(1235.)  In  thus  minutely  detailing  the  duties  of  the  cattle-man,  my  ob* 
ject  has  been  to  show  you  rather  how  the  turnips  and  fodder  should  bft 
mstributed  relatively  than  absolutely ;  but  at  whatever  hour  and  minute 
the  cattle-man  finds,  from  expeiionce,  he  can  devote  to  each  division  of 
his  work,  you  should  see  that  he  performs  the  same  operation  at  the  same 
hour  and  minute  every  day.  By  paying  strict  attention  to  time,  the  cattle 
will  be  ready  f6r  and  expect  their  wonted  meals  at  the  appointed  times, 
and  will  not  complain  until  they  arrive.  Complaints  from  his  stock 
should  be  distressing  to  a  farmer's  ears ;  for,  he  may  depend  upon  it,  they 
will  not  complain  until  they  feel  hunger ;  and  if  allowed  to  hunger,  they 
are  not  only  losing  condition,  but  renueiing  themselves,  by  discontent,  less 
capable  of  acquiring  it,  even  should  their  food  happen  to  be  regularly 
given  them  for  the  future.  Whenever,  therefore,  you  hear  petitioning 
and  impatient  lowings  from  cattle  at  any  steading,  you  may  safely  con- 
clude that  matters  there,  in  so  far  as  regards  the  cattle,  at  least,  are  con- 
ducted in  a  very  irregular  manner.  The  rule,  then,  simply  is.  Feed  and 
/odder  cattle  at  fixed  times,  and  dispense  their  food  and  fodder  in  a  fixed 
routine,     I  had  a  striking  instance  of  the  bad  effects  of  irregular  attendon  \ 

to  cattle.     An  old  staid  laborer  who  was  appointed  to  take  charge  of  the  ^ 

cattle,  was  quite  able  and  very  willing  to  unaertake  the  task.     He  was  al-  { 

lowed  to  take  his  own  way  at  first ;  for  I  had  observed  that  many  laboring 
men  display  great  ingenuity  in  arranging  their  work.'  Lowings  firom  the 
stock  were  heard  in  all  quarters,  both  in  and  out  of  doors  ;  and  they  inti- 
mated that  my  ancient  cattle-man  was  not  endowed  with  the  organ  of  or- 
der, while  I  observed  that  the  poor  creature  himself  was  constantly  in  a 
state  of  perspiration.     To  put  an  end  to  this  disorderly  state  of  things,  I  I 

apportioned  his  whole  day's  work  by  his  own  watch  ;  and  on  his  implicitly  \ 

following  the  plan,  he  was  not  only  soon  able  to  satisfy  the  wants  of  every  j 

creature  committed  to  his  charge,  but  had  abundant  leisure  besides  to  lend 
a  hand  at  anything  else  that  required  temporary  assistance.  His  heart 
overflowed  with  gratitude  when  he  found  he  could  easily  make  all  the  ob- 
jects of  his  charge  happy  ;  and  his  kindness  to  them  all  was  so  sincere^ 
that  they  would  have  aone  whatever  he  liked.  A  man  better  suited  for 
this  occupation  I  never  saw. 

(1236.)  Now,  you  may  consider  that  all  these  minute  details  regarding 
the  treatment  of  cattle  are  frivolous  and  unnecessary.  But  the  matter  is 
really  not  so ;  and  it  is  of  importance  for  your  own  interests  to  tell  you  so, 
for  you  will  admit  that  where  a  number  of  minutiae  have  to  be  attended 
to,  unless  taken  in  some  order,  they  are  apt  either  to  be  forgotten  alto- 
gether, or  attended  to  in  a  hasty  manner ;  and  none  of  these  conditions, 
you  will  also  admit,  are  conducive  to  correct  management.  Observe, 
then,  the  number  of  minute  things  the  cattle-man  has  to  attend  to.  He 
has  various  classes  of  cattle  under  his  charge — cows,  fattening  beasts, 
voung  steers,  calves,  heifers,  bulls,  and  perhaps  extra  beasts  besides ;  and 
he  has  to  keep  all  these  clean  in  their  various  places  of  abode,  and  supply 
them  all  with  food  and  fodder  3  times  in  a  snort  winter's  day  of  7  or  8 
bouts.  Is  it  possible  to  attend  to  all  these  particulars,  as  they  should  be, 
without  a  matured  plan  of  operations  %  The  cattle^man  requires  a  plan  for 
his  own  sake,  for  were  he  to  do  one  thing  just  when  the  idea  struck  himt 
his  mind,  being  guided  by  no  fixed  rule,  would  be  as  apt  to  forget  as  to 
remember  anything  he  had  to  do.  And  besides,  the  injurious  effiacts  which 
irregularity  of  attendance  tends  to  produce  upon  the  condition  of  anamelst 
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seem  to  render  a  plan  of  operations  absolutely  necessary  to  be  adopted. 
Before  you  can  see  the  full  force  of  this  observation,  you  require  to  be  told 
that  food  given  to  cattle  in  an  irregular  manner — such  as  too  much  at  one 
time  and  too  little  at  another,  frequently  one  day  and  seldom  in  another^- 
and  the  same  with  fodder  and  litter,  thus  surfeiting  them  at  one  time,  hun- 
gering them  at  another,  and  keeping  them  neither  clean  nor  dirty,  never 
fails  to  prevent  them  acquiring  that  fine  condition  which  better  manage- 
ment insures.  And  still  faither  to  show  you  its  force,  you  may  not  be 
sensible  of  any  deficiency  of  condition  under  the  most  iii'egular  manage- 
ment, from  the  want  of  the  means  of  comparing  your  beasts  with  othera ; 
but  an  appeal  to  figures  will  show  you  the  risk  of  loss  you  are  uncon- 
sciously incuning.  Suppose  you  have  3  sets  of  beasts,  of  different  ages, 
which  should  get  as  many  turnips  as  they  can  eat,  and  each  set  to  contain 
20  beasts ;  that  is,  60  beasts  in  all.  Suppose,  moreover,  that,  by  uregular 
management,  each  of  these  beasts  acquires  only  ^  lb.  less  of  live  weight 
every  day  than  they  would  under  proper  management,  this  would  make  a 
loss  of  30  lbs.  a  day  of  live  weight,  wnich,  over  180  days,  the  duration  of 
the  fattening  season,  will  make  5,400  lbs.  of  live  weight,  or  (according  to 
the  common  rules  of  computation)  3,240  lbs.,  or  231  stones  of  beef,  which, 
at  6s.  the  stone  (not  a  high  price),  show  a  deterioration  of  ^69  6s.  in  the 
value  of  the  whole  herd  at  the  end  of  the  season.  The  question,  then,  re- 
solves itself  into  this.  Whether  it  is  more  for  your  interest  to  lose  this  sum 
annually,  or  make  your  cattle-man  attend  to  your  beasts  according  to  a 
regular  plan,  any  form  of  which  it  is  in  your  own  power  to  adopt  and 
pursue  1 

(1237.)  What  I  have  narrated  above  applies  to  the  ordinary  mode  of 
feeding  cattle,  but  extraordinary  means  are  sometimes  applied  to  attain  a 
particular  object.  You  may  have,  for  instance,  a  pair  of  very  fine  oxen 
which  you  are  desirous  of  exhibiting  at  a  particular  show,  not  altogether 
for  the  sake  of  gaining  the  premium  offered,  but  partly  for  the  honor  of 
carrying  off  the  priae  from  contemporaries.  In  this  case  they  should 
have  a  hammel  comfortably  fitted  up  for  themselves ;  that  is,  possessing 
all  the  means  of  satisfying  their  wants,  both  of  food  and  shelter.  Your 
ingenuity  should  be  taxed  to  devise  means  that  will  anticipate  every  de- 
sire ;  and  this  you  will  be  the  better  able  to  do  after  you  have  determined 
on  the  sort  of  food  you  wish  to  support  them  upon.  If,  regardless  of  ex- 
pense, you  will  present  a  choice  of  food,  there  should  be  a  trough  for 
sliced  Swedish  turnips — a  manger  for  bean-meal — another  for  bruised 
oats — a  third  for  broken  oil-cake* — a  rack  for  hay — and  a  trough  for  wa- 

[*  The  parts  of  this  disqaiflition  on  rearing  and  feeding  cattle  on  tamipa  which  may  seem  not 
to  posaesB  practical  information  or  valne  for  the  American  hasbandman,  may  yet  be  oead  with 
entertainment  aa  affording  a  famiiiar  view  of  the  details  of  the  most  important  branch  of  agrical> 
taral  economy  in  a  country  famed  for  its  advancement  in  the  arts  as  well  of  tillage  as  of  mann- 
betnre. 

Few  problems  can  be  of  more  consequence  to  a  great  nnmber  of  farmers,  than  the  cheapest  and 
best  mode  of  fattening  stock.  There  is  a  sufficient  number  of  our  ftorners  engaged  in  it  render  it 
a  matter  of  national  importance.  It  opens,  as  observed  by  an  able  writer  and  practical  farmer,  a 
wide  field  for  calculation  and  inquiiy  as  to  the  cost  per  pound,  of  putting  on  weight  accordiikg  to 
the  food  the  animal  is  fed  on. 

There  is,  no  doubt,  a  vast  di^rence  fai  the  actbn  of  food,  in  producing  faicreaaed  weight,  da« 

pending  upon  its  quality  and  description,  the  mode  in  which  it  is  administered,  the  temper  and 

breed  of  the  animal,  and,  above  all,  whether  the  creature  is  placed  in  a  cold,  damp,  and  expoead 

aitnation,  (to  which  many  of  our  fonners  give  little  or  no  attention,)  or  in  nioe^  comfortable,  dry 

•nd  warm  quarten. 

On  this  subject  we  particnlariy  reoommepd  the  reader  to  be  on  the  look-out  for,  and  to  read 
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ter ;  fnr  water  at  will  I  conceive  essential  when  so  much  dry  food  is  ad- 
ministered. Then  there  should  be  abundance  of  straw  for  litter  and 
warmth,  and  a  regular  dressing  of  the  skin  every  day,  to  keep  it  both 
clean  and  healthy,  Bsfat  oxen  can  reach  but  very  few  parts  of  their  bodies 
with  their  tongue,  oo  much  for  winter  treatment.  In  summer  they  should 
get  cut  clover  in  lieu  of  the  turnips  and  hay,  and  all  the  other  auxiliaries 
to  the  dry  materials  and  straw,  as  already  stated.  But  all  these  will  not 
avail  to  attain  your  object,  if  constant  attention  be  not  given,  and  every- 
thing conducted  with  the  utmost  regularity  in  regard  to  time.  True,  they 
get  as  much  as  they  can  eat,  but  then  what  they  eat  should  be  adminis 
tered  vidth  Judgment.  It  will  not  suffice  to  set  an  adequate  portion  of 
each  sort  of  food  daily  before  them,  to  be  taken  at  will ;  one  or  more 
kinds  should  be  given  at  stated  times,  that  each  may  possess  the  freshness 
of  novelty  and  variety — not  all  at  one  time,  but  every  one  at  such  a  time 
as  one  or  both  the  animals  may  incline  most  to  have.  All  these  considera- 
tions demand  attention,  and  afford  exercise  to  the  judgment.  Oxen,  when 
thus  fattened,  cannot  travel  any  distance  on  friot ;  they  must  be  conveyed 
on  carriages  built  for  the  purpose,  and  even  on  these,  if  the  distance  is 
great,  they  will  fall  off  in  condition,  as  the  confinement  in,  and  motion  of, 
the  carriage  proving  irksome,  prevent  animals  taking  their  food  so  heartily 
as  they  woula  do  at  home.  I  knew  a  S-year-old-oflT  bull  that  lost  30  stones 
live  weight  on  being  canied  partly  by  steam-ship  and  partly  by  railway  to 
a  show. 

(1238.)  The  names  given  to  cattle  at  their  various  ages  are  these :  A 
new-bom  animal  of  the  ox  tribe  is  called  a  caTf,  a  male  being  a  hull-calf, 
and  a  female  a  quey-calf,  heifer-caljl  or  cow-caJJl  and  a  castrated  male  gets 
the  name  of  stot-calf,  or  more  commonly,  simply  k  calf.  The  term  calf  is 
applied  to  all  young  cattle  until  they  attain  a  year  old,  when  they  are 
called  year-olds  or  yearlings^  saying  year-old  bull,  year-old  quey  or  heifer, 
year-old  atot  ;  atirk  is  applied  to  both  a  young  ox  and  quey,  and  stot  in 
some  places  means  a  bull  of  any  age.  In  another  year  they  are  named 
2-year-old  hull,  2-year-old  quey  or  heifer,  2-year-old  stot  or  ateer.  In  Eng- 
land females  are  called  stirks  from  calves  to  2-year-old,  and  the  males 
steers.  The  next  year  they  are  called  3-year-old  hull ;  females,  in  Eng- 
land, from  2  to  3-year-old,  heifers,  in  Scotland  3-year-old  queys,  and  when 
they  are  kept  for  breeding,  and  bear  a  calf  at  that  age,  they  get  the  name 
of  cows,  the  same  as  in  England,  and  the  males  3-year-old  stots  or  steers. 
Next  year  the  hulls  are  aged,  the  cows  retain  that  name  ever  after,  and  the 
stots  or  steers  are  oxen,  which  they  continue  to  be  to  any  age  they  are  kept. 
A  cow  or  quey  that  has  been  served  by  the  bull  is  said  to  be  hulled,  and 
are  then  in  calf,  and  from  that  circumstance  are  called  in  England  in  calvers^ 

•ttentiTely,  a  Prize  Essay  oir  Fat  and  Muscle,  that  we  •ball  give  in  an  early  namber,  peiiiapt 
in  our  next,  whicli  wili  be  the  last  of  the  Second  Volame. 

An  important  point  of  the  question,  says  the  writer  referred  to,  and  one  to  which  Mr.  Stephens 
does  not  seem  tothve  adverted,  is  the  comparative  worth  of  the  manure  from  the  varioos  materi- 
als nsed  for  feeding.  It  seems  to  be  admitted,  that  there  is  a  well  grounded  preference  for  that 
from  richly  led  animals,  and  we  doubt  not  that  in  the  frrther  progress  of  the  application  of  sdenoo 
io  the  subject,  we  shall  have  an  accurately  graduated  scale  of  the  intrinsic  value  of  manures,  from 
every  kind  of  ibod,  vegetable  and  animal — from  dry  wheat  straw  to  oil-cake,  and  from  fish  to  &t 
Button. 

The  extent  to  which  oilcake  is  used  as  food  for  beasts  in  England  is  entirely  juscifled  on  the 
ground  of  the  additional  value  it  imparts  to  the  manure.  This  is  one  of  the  resonrees  for  feeding 
ov  animals  and  our  land  that  American  Farmers  seem  as  yet  not  to  have  studied  or  understood 
with  the  care  we  may  suppose  it  deserves  from  the  extent  to  which  it  is  practiced  in  other 
coontries.  Ed,  Farm,  lAb,\ 
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A  cow  that  I18B  eidier  missed  being  in  calf,  or  has  slipped  calf,  is  said  to  bs 
eiU  ;  and  one  that  has  gone  dry  of  milk  is  called  a  ydd-cow.  A  cow  giv- 
kig  milk  is  a  milch  cow.  When  2  calves  are  bom  at  one  birth,  thej  axe 
twins  ;  if  three,  trins.  A  twin  bull  and  quey  calf  are  called  Jreg  martin^^ 
in  which  case  the  quey  never  produces  young,  but  has  no  marks  of  a 
hybrid  or  mule.  Cattle,  black  cattle,  horned-cattle,  and  neat-cattle,  are  all 
generic  names  for  the  ox  tribe,  and  the  term  beast  is  used  as  a  synonym. 
An  ox  that  has  no  horns  is  said  to  be  dodded  or  humbled.  An  aged  bali 
diat  is  castrated  is  called  a  segg  ;  and  a  quey  that  has  had  the  ovaries  ob- 
literated, to  prevent  her  breeding,  is  called  a  spayed  heifer  or  quey, 

(1339.)  Cows  are  kept  on  every  Bpecies  of  farm,  though  for  very  different  purposea    On  cartB 
and  pastoral  forms  they  are  rocrelv  useful  in  supplying  milk  to  the  fkrmcr  and  nis  servants.    On 
dairy  farros.  they  afibrd  butter  and  chee«e  for  sale.  On  tBomo farms  near  large  tntcng^  they  chiefljf 
BQpply  milk  for  sale.    And  on^mu  of  mixed  ftu»bandry,  they  are  kept  for  the  purpose  of  breed 
tor  young  slock. 

(l240.)  On  carse  and  pastoral  farms,  cows  receive  only  a  few  turnips  in  winter,  when  tfaejf 
are  dry.  and  are  kept  on  from  year  to  year ;  but  whcre'the  farmer  supplies  milk  to  his  work-people, 
as  a  part  of  wa^es.  they  are  disposed  of  in  the  yeld  state,  and  others  in  milk,  or  at  the  calving, 
booght  in  to  Hupply  their  place,  and  these  receive  a  large  allowance  of  turnips,  with  perti^s  m 
little  hav.  On  tnese  farmn,  little  regard  is  paid  to  the  breed  of  tlie  cow,  the  fact  of  being  a  good 
milker  Seing  the  onl^*  criterion  of  excellence. 

(1341.)  On  true  dairy  farms,  the  winter  season  is  not  a  favorable  one  for  making  butter  and  cbccig 
for  sale ;  for  do  what  yon  like  to  neutralize  the  effect  of  the  usual  rooted  green  crops  on  tlwse  pio- 
dncts,  and  especially  butter,  they  remain  unpalatable  to  ihe  taste.  The  cows  are  therefore  In 
oalf  during  this  season,  and  receive  the  treatment  described  above  until  the  period  of  calving  mt 
ffrvng. 

(1243.)  In  and  nrar  large  towns,  the  dairy -man  must  always  have  milk  to  supply  his  customer^ 
and  it  is  his  interest  to  render  the  milk  as  palatable  as  possible.  For  the  purpose  of  maintaining 
the  supply,  he  buys  cows  at  all  seasons,  just  calved  or  about  to  calve.  He  disnoaes  of  the 
calves,  without  attempting  to  fatten  them ;  and  to  render  tlie  milk  he  sells  palatable,  be  cooks  all 
the  food  partaken  of  by  the  cows.  When  the  cows  run  dry,  they  are  fattened  for  the  batcher, 
and  not  allowed  to  breed  again.   ,    '    ,  , 

(1243.)  The  cows  in  Uie  public  dairies  in  Edinburgh  are  supported  in  winter  on  m  varie^  qf 
aubstances,  namely,  turnips,  orewers'  and  distillers'  grains  callea  draff,  dreg,  malt  comins.  barley, 
oats,  hay-seeds,  chaff,  cut  hay.  One  or  more  of  these  substances,  with  turnips,  are  cooked  to- 
gether, and  the  usual  process  in  doing  this  and  administering  the  cooked  food,  is  a0fblk>wa>^ 
Turnips,  deprived  of  tops  and  tails,  and  washed  clean,  are  put  into  tlie  bottom  of  a  boiler,  and 
covered  near  its  top  with  a  quantity  of  malt  comins,  cut  hay.  nay-seeds,  chaff,  or  barley,  or  more 
than  one  of  these,  as  the  articles  can  be  jirocared.  Water  is  then  poured  into  the  boiler  sufficieac 
to  boil  them,  and  a  lid  placed  upon  it.  After  being  thoroughly  boiled  and  simmered,  the  meaa  Sv 
put  into  tubs,  when  a  little  pounded  rock-salt  is  strewed  over  it.  and  chopped  into  a  mash  with  ^ 
apade.  As  much  dreg  is  then  {lOured  upon  the  mash  as  to  make  it  lukewarm,  and  of  such  a  con- 
BUtence  as  a  cow  may  drink  up.    From  1  to  1}  stable-pailfulLs  of  this  mixture — from  40  to  60 

IuntB  imperial — according  to  the  known  appetite  of  the  cow,  is  then  poured  into  the  troneb  be- 
onging  to  each.  The  trough  is  afterward  removed  and  cleaned,  and  the  manger  is  ready  for  the 
reception  of  fodder — hay  or  straw.  This  mess  is  given  3  times  a  day.  after  the  oowa  have  been 
milked,  for  dair^-men  understand  that  animals  should  not  be  disturbed  while  eating  tlietr  food. 
The  times  of  milking  are  6  A.  M..  13  noon,  and  7  P.  M.  Tl^  sweet  milk  and  cream  obtained  bir 
these  means,  and  received  direct  from  the  dairy,  are  pretty  good.  The  former  sells  in  Edinburgn 
at  Id.,  and  the  latter  at  Is.  tlie  imperial  pint  Dr.  Clehmd  states  the  price  o(  svi'eet  milk  in  QJib»> 
gow  at  l^d.  the  imperial  pint 

(1244.)  It  will  be  observed  that  none  of  the  articles  uraally  given  to  cows  are  so  expensive  aa 
oil-cake,  cabbages,  kohl-rabi,  or  cole-f>eed.  These  products* were  employed  by  the  late  Mr.  Cur- 
wen  in  his  experiments  to  ascertain  the  cost  of  raising  milk  for  supplying  the  poor,  and  the  resalu 
■how  they  left  him  very  little  proSt*  * 

(1245.)  There  is  liale  milk  in  winter  on  a  farm  which  supports  cows  for  breeding  stock,  being 
only  derived  from  one  or  two  cows  that  are  latest  of  calving  in  spring.    All  the  spare  milk  may 

tiobably  be  eagerlv  bou^t  by  cotters  who  have  no  cows :  but  should  that  not  be  the  caae,  a  tittle 
utter  may  be  made  once  in  ten  days  or  a  fortnight,  which  if  not  palatable  fl^  the  table  Tosy  be 
used  in  making  paste,  and  other  culinary  purposes.  A  little  saltpetre,  dissolved  in  water,  certainly 
modifies  the  rank  taste  of  turnips  in  both  Duttcrand  milk. 

(1346.)  Cattle  are  fed  en  ower  substances  than  turnips,  either  with  themselves  or  m  oonjnoo- 
tion  witti  tumipa.  Oil-cake  and  potatoes  are  tlie  moot  common  substances  osed  fivr  this  nurpoee. 
liinseed-oil  and  linseed  have  been  recommended,  and  many  are  fed  at  distillories  on  draff  tJoA 
dreg,  as  the  refuse  of  distillation  arc  termed ;  and  these  are  sold  to  the  farmers  for  the  pur- 
pose of  feeding.  Oats,  barley-meal,  and  bean-meal,  have  also  been  pressed  mto  the  aernee  «f 
SMding  cattle. 

(1247.)  The  potatoet  used  in  feeding  cattle  are  either  the  common  kinde  known  in  liQinan  foo4» 
or  others  raised  on  purpose,  such  as  the  yam  and  ox-noble ;  and  they  ajre  given  eidber  alter, 
aately  with  tomips,  or  together.    In  feeding  cattle  with  potatoes  of  any  kind,  and  in  any  way, 

Cvrwsa's  AgrioQltanl  Hhits 
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aEABd-NQ  ANB  rEEDTNQ  CATTLE  ON  TntNIPB.  Sll 

MM*  riHn] 

,_ ihoash  >le 

u  it  ia  coDiidarsd  of  nn  Mrtlea  laiaediBl 


Ihn  U  ceasidanbla  rU  of  flintoncr  and  chokinf .  To  prervoi  tIm  Utter,  the  poCMm*  riHnld 
be  nubad  wtlh  t  bunner,  «  with  u  Inicnimein  like  ■  patior'i  immmer.  Knd  Ihoarii  Jnlee 
'  '■  — uidarad  of  no  «er»lea  Id  femliBg. 
Bad  oT  miiw  awd  ■  plan  whidt 


rpoaa.  wbicb  ww.  laiiiat  onl  itniw  wiih  ih«  bniken  pouiaaa.  Tlw 
mntr  oougins  urn  ohw  bj  tfhsw  btdi?  imniibrnll  befbra  beinf  •willowcd.  may  prnveni  inch  a 
lain  qauiilly  of  gt*  beinr  generated  ia  tbe  paDDDb  aa  brnlied  pcutoea  slonfl  wuuld  do.  and  it 
ituiisgu  which  occaiiona  that  diitrcaaiDgcorapiamt  cwS\ed  hoven.  A  farm^5Lcw«rd.  who  had  cx)n< 
■denble  osperieBCO  In  foedip^  cMlle  on  polaloet  as  a  led.&rm,  alwayi  p<ac«t  u  niaoy  polataeA 

id  perfaepa  nghtly,  they  do  noT  eit  Ibem  M>  vreodily  when  in  their  power  to  lake  tbem 

rivao  ID  nnalJ  qaaDtities,  in  order  to  Baiiafyin^  the  appetite,  and 
nentabla  maTter  Tiie  aoly  prucaDlinn  rsqaired  in  j^iWoi^  i  fall 
ily  a  lev  and  freqneiilly  at  Snl.  ud  gradailly  to  lacreane  the 

^  (134s!)  Oil-eiUxfaaibeeB  luK  and  isncfa  smployeil  in  fCD)(land  Tur  die  feeding  of  cattle,  and  il 
La  making  its  way  in  (hat  reapuct  into  Scotland  It  conaiata  of  thf  compreiaed  hQ-ksoriiDBeed 
after  the  oil  baa  been  aKpntHcd  froai  it.  and  ia  fbrmed  in  o  thin  oblung  cii<tae.  The  eakea  are 
bnkeD  into  pleoe>  by  a  maahino  devribeJ  in  &^.  2a*.    Oule  am  nerer  emirely  fed  on  oil-cake, 


fillin.  the  1 
Bpply  of  p< 


Bipe  cr  pouioea,  3  Iba.  or  4  Ihi.  a-day  will  aaScc.    A  mulurt  of  oilcake  and  ont  meadow-hay 


Ignaa  ■  rcir  palatable  and  natrilloii*  Tood  for  oxett,  and  ia  a  farorite  one  fn  England.     OU-n 
•oaM  flma  £7  to  XlO  a  Ion. 

|»4S.)  [Ttintip-lbtmfirr  Cattle.  In  the  deanriptfon  Ibnncrty  nivenof  machinealbrcDlllngt 
■iBaforabaep.  tbti  deaorfbed  in  IIMS)  may  be  again  advertod  to.fl^.  330.  the  wheel  tnmip-ciitl 
gUa  nasbtse  ia  eqtully  wdl  adapiod  to  alioo  lor  cattle  aa  for  ihcep.  and  ii  frcqnenlly  fitted  up  ta 
rfb«  Ibr  eatlte  onlT.    More  IVeiiae  -'     '-  '    -•-'-   • 1..-..  — .... -i. «_  «.. 


rfbt  br  eatlte  oalr.  More  IVe<|iiaD(ly  H  I*  Hoiilipd  aa  dearribed  with  the  croaa^atlera,  ffg.  Ut, 
MI'wImd  wainnl  to  aliee  br  ralile,  the  ereiKHtUn  are  removed.  Thia  ia  eaiily  accompHabeit, 
lj«f«lilllMtb»rtlehig-kDi.eafr™thediakof  fig^SSO,  (henonKTew---"-'- 

bn.  and  tbemaohine  la  prepared  to  oatlbetornipa  into  plain  alicea.  T 
•■.UtXS. 

(Ml) 
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(1250.)  Ltver  Tumip^ieer.  One  of  the  cheapest  and  most  efRdent  taniip-fllioen  is  repreflem- 
ed  in  fig.  S59.  It  was  broogfat  before  the  Highland  and  Agricultural  Society  of  Scotland  by  Mr 
Wallace  of  Kirkconnell,  as  an  improvement  on  a  preexisting  machine  of  the  same  kind.*  ft  has 
flinoe  andergone  some  farther  improvements  in  the  hands  of  James  Slight  and  Company,  Edin- 


faaches  in  thickness.  The  sole  is  in  2  pieces,  connected  by  an  iron  bar  or  strap  a  c,  whioh  is 
repeated  on  tlie  opposite  side,  and  the  whole  bolted  together,  as  in  the  figure.  The  2  pieoea 
forming  the  sole  are  separated  longitodinally  from  each  other,  so  as.  with  the  two  side-straps  of 
iron,  to  form  a  rectangohir  opening  of  9  inches  by  6  inches,  boandcd  on  the  Xtko  ends  by  the  partti 
of  the  sole,  and  on  the  two  sides  by  the  side  straps,  which,  to  the  extent  of  the  opening,  are 
thinned  off  to  a  sharp  edge,  and  thus  ibrm  the  two  exterior  cutters  A.  e,  as  seen  in  fig.  S60,  whidi 
is  a  transverse  section  through  the  cradle  of  the  machine.  The  sole  is  supported  at  a  hight  of  9 
feet  upon  4  legs,  Hg.  259,  and  tlie  lever  d  e  ib  jointed  utd  by  means  of  a  bolt  passing  through  it  and 
the  ears  of  the  side-straps,  as  seen  at  d.  The  lever  is  4  feet  in  length,  its  brcadtli  and  thicknew 
equal  to  that  of  tlie  sole,  but  is  reduced  at  tlie  end  e  to  a  convenient  size  for  the  hand.  Two  cot- 
ter blocks/ and  f  aro  apnended  to  the  sole  by  mortice  and  tenon,  and 
farther  secured  by  the  bolts  which  pass  through  the  side-strap  at  that 
place.  Into  these  blocks  the  remaining  cutters  h  h  and  1 1,  fig.  260,  are  in* 
sorted  in  corrusponding  pairs,  and  also  secured  by  bolts ;  the  cutters  thus 
arranged  form  a  cradle-sliaped  receptacle,  into  which  die  turnip  is  laid 
to  be  sliced.  The  lever  «{  e  is  armed  with  a  block  of  wood  m,  loosely 
fitted  to  the  cradle ;  and  its  lower  face  is  studded  with  iron  knobs,  tlio 
belter  to  preveat  tlic  turnip  sliding  from  under  it.  The  transverse  sec- 
tion d  e  jf,  fig.  260,  shows  the  posiiion  of  six  cutters  d&,  h  h^  and  t  t, 
as  inwirtcd  in  the  wooden  block  d  e  f  f\  and  kl\%  the  lever,  seen  in 
section,  with  the  block  m  attached. 

(1251.)  The  late  improvement  by  Messrs.  Slight  and  Company  con- 
sists in  the  application  of  cast-iron  kuifb-blocks,  which  give  greater 
strength  to  the  machine,  and  a  more  ready  and  secure  fixture  of  tlie 
interior  knives,  and  of  introducing  8  cutters  instead  of  6,  which  makes 
a  more  convenient  size  of  slice.  Fig.  S61  is  a  section  of  the  cradle,  as 
it  appears  with  the  csMt-inm  knife-block ;  a  is  tlie  body  of  the  block 
which  is  attached  to  the  sole  through  the  medium  of  a  fiange  behind, 
and  fixed  by  bolt&  The  external  cutters  h  h  arc  a  part  of  the  side 
straps,  as  before ;  and  the  interior  cutlers  are  fixed  in  pairs,  c  r,  d  d^ 
and  e  c,  by  their  reiipcclive  bolts  passing  through  the  cutters  and  tlic 
block. 

(1252.)  In  using  this  machine  the  workman  takes  hold  of  the  lever 
at  e,  fig.  259,  with  the  right  hand,  and  having  raised  it  sufficiently  high, 
he.  with  the  left  hand,  throws  a  turnip  into  the  cradle.  Ti>e  lever  is 
now  brought  down  bv  the  right  hand,  which,  with  a  moderate  im- 
petus, and  bv  meansot'tlie  block  tn.  sends  the  turnip  down  upon  the  cut- 
ters, through  the  openings  of  which  it  passes  while  tlie  cuttera  are  di- 
viding it.  and  the  whole  falls  away  in  perfectly  uniform  slices.  In  mostcaaea,  it  !•  fiioiid 
more  convenient  to  have  a  boy  to  throw  in  tlie  turnips, 

and  this  will  somewhat  expedite  the  work.    One  advanta^  Fig.  261. 

of  this  tnrnip-slicer — and  it  is  an  important  one — is  that  with     z     .  ..    ^ 

unerring  certainty,  it  cuts  every  slice  of  uniform  thickness ;  ^r";!  '  '  '  ■  ' 
the  slab-sli^s.  indeed,  may  of  course  vary,  but  all  are  free 
of  the  smallest  portion  of  waste.  Its  cheapness  also  is  of  im- 
portance,  especially  when  it  is  considered  that  in  a  given 
time,  it  will  slice  weight  for  weight  of  turnips  with  the  most 
elaborate  machine  in  use,  the  power  applied  being  alsoequaL 
The  price  is  288.  to  30s.  It  is  also  extremely  portable,  and 
can  oe  carried  about  by  one  pereon.  An  objection  has 
been  ui^d  to  this  slicer.  namely,  that  tlie  turnips  must  all  be 
put  into  it  one  by  one ;  and  it  is  perhaps  unnecessary  to  re- 
mark that  this  objection  applies  to  all  turnip-slicera.  For 
though  the  hopper  of  some  may  be  capable  of  containing  a 
number  of  turnips  at  one  time,  yet  that  number  may  be  con- 
sidered as  having  been  deposited  tliere  individually.  The 
price  of  tlie  lever  turn ip-sliccr  for  sheep,  as  in  fig.  245,  is  X3  10s. 

(1253.)  Cro99  Turnip-ciUtcr.  There  is  anotlier  very  simple  and  nsefiil  tnmip-CQtter,  which  is 
frequently  used  when  thin  slicing  is  thought  of  less  importance,  but  is  more  especially  useful 
where  the  cooking  system  is  adopted  for  either  cows  or  horses,  thin  slicing  beinp^  in  sach  casea 
not  called  for.  This  instrument  is  represented  in  fig.  262.  The  cutting  part  of  it  consists  of  2 
flteel-edged  blades,  8  inches  in  length  and  4  inches  in  depth.  They  are  slit  half-and-half  at  their 
middle  point,  so  as  to  penetrate  each  other,  standing  at  ri^bt  angles,  forming  the  crats-cuUer,  a  a 
a  a.  They  are  then  embraced  in  a  four-split  palm,  and  riveted.  The  palm  terminates  in  a  short 
shank  e,  which  is  again  inserted  into  the  hooped  end  of  a  wooden  handle  b,  3  feet  in  len^dit 
which  is  finished  with  a  crosshead  c.  The  price  of  this  instrument  is  8a.  6d.  The  mode  of  watg 
it  is  obvious.    It  is  held  by  the  hand  in  a  vertical  poeitton ;  and  when  placed  upon  a  tamip,  one 
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Fig.  863. 
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tlinut  downward  cuts  it  ioto  qnartem    This  iofltniineDt  k  alaowied  in  iti  ooofltroction,  being 
■ometliaea  made  with  3  and  eyen  with  4  blades,  dividing  the  tonip  into  6  or  into  8  pwtionfl. 

(1254.)  Another  individnal  form  of  tlM  tame  spe- 
ciea  ia  re(Aaented  by  fior.  263.  It  haa  two  blades 
a  a ;  bot  tney,  inatead  of  crooaing,  stand  parallel  to 
each  odber,  and  therefore  divide  the  tarnipt  into 
Uiree  portiona»  resembling  slices,  of  consiaerable 
thickness,  the  middle  one  being  1|  inches  thick.  In 
the  oonstmction  of  this  cotter,  a  blanted  stud  ia 
formed  at  the  extremities  of  each  blade,  and  there 
projects  below  the  cutting  edge  about  i  inch,  serv- 
ing as  gusjfds  to  save  toe  catting  edges  from  re- 
ceiving u\)ary  when  they  have  passed  through  the 
tamip,  or  otlierwise  slrikiog  any  hard  surface. 
These  goards,  it  mav  be  rcmarkod,  would  form  a 
useful  addition  to  all  this  class  of  cutters.  The  arms 
b  of  the  blades  riae  to  a  bight  of  9  inches,  widening 
upward  to  3|  iuches,  to  give  freedom  to  tlie  mid«ilo 
slice  to  fkll  oat  The  two  arms  coalewe  above,  and 
are  then  formed  into  the  socket  c,  to  receive  the  ban* 
die,  which — aa  in  the  cross  cutter,  fig.  263 — termi- 
nates in  a  crosshcad. 

(1255.)  Oil-cake  Breakei'. — Machines  for  prepar- 
ing oil  cake  for  more  easy  masticaiiuo  by  cattle  or 
sheep  are  made  in  a  variety  of  forms.  One  of  those 
forms  is  similar  in  principle  to  that  of  the  earl  v  bone- 
cnuhing  machines ;  namely,  a  revolving  axle,  arm- 
ed with  several  series  of  teeth,  which  are^  so  ar- 
ranged as  to  pass  iu  socccssion  through  tbo  intersti- 
ces of  a  line  of  strong  teeth  or  prongs,  against  which 
tlie  cakes  lies,  and  is  reduced  to  fragments  by  the 
successive  action  of  the  revolving  teeth.  Of  thia 
form  there  are  various  modifications,  all  serving  the 
■ame  purpose  with  nearly  equal  succcfla. 

J 1256.)  A  different  form  of  the  machine,  and  which 
is  neld  superior  in  the  principle  of  its  construction, 
M  here  exnibiied  in  fig.  2G4.  which  is  a  view  of  the 
machine  in  perspective,  wherein  a,  a.  a,  a,  are  the 
four  posts  of  a  wooden  frame,  on  which  the  ma- 
chinery is  supported.  The  frame  is  .39  iuches  in 
length  and  20  mches  in  width  over  the  posts  at  top, 
ttie  bight  being  33  inches.  6  6  are  two  top-rails» 
34  inches  in  length,  and  the  scantling  of  their  timbers  should  not  be  less  tlian  2^  inches  square. 
The  posu  are  snpportcd  toward  the  bottom  by  the  four  stay-rails  r,  c  e ;  and  the  top-rails 
are  held  in  position  o}^  crom-rails  d,  one  only  of  which  is  seen  in  tlie  figure.  Of  the  machmery, 
the  acting  parts  consist  of  2  rollers,  studded  all  over  with  pyramidal  knobs  or  teeth.  These 
are  arranged  in  zones  upon  each  roller,  and  having  a  smooth  space  or  zone  between  each  of 
the  knobbed  zones;  the  auobs  of  the  one  roller  corresponding  to  the  smooth  space  in  the  other. 
The  rollera  e  and /are  constructed  with  an  axle  or  shaft,  that  of  the  first  e  being  25  inches  long, 
and  of  tlie  8econd^23  inches,  and  each  l\  inches  square.  jMumals  are  formed  upon  these  shafts, 
to  run  in  the  bearings  which  are  placed  on  the  top-rails  b  b,a»  afterward  doncribed.  In  thia 
figure,  g  f  are  two  pinching  screws,  which  serve  to  regulate  the  distance  at  which  the  rollera  are 
to  work  and,  consequently,  the  degree  of  coarseness  to  which  the  cake  is  to  be  broken.  The 
wheel  A,  of  20  inches  diameter,  is  placed  upon  the  shaft  of  the  roller  e,  and  the  pinion  t,  of  3  in- 
ches diameter,  with  its  shaft,  and  the  winch-handle  k,  act  upon  the  wheel  k,  giving  a  very  consid- 
erable mechanical  advantage  to  the  power  which  is  upplicd  to  the  machine.  The  flv-wneel  /  la 
fikewise  placed  upon  the  shaft  of  the  pinion  t,  and  is  requisite  in  this  machine  to  enable  the  pow- 
er  to  overcome  the  unequal  resiiitance  of  the  work.  On  the  farther  end  of  the  shaft  of  eacn  of 
tlie  rollers,  there  is  mounted  a  wheel  of  4|  inches  diameter,  for  the  purpose  of  carrying  both  roll- 
ers at  the  same  speed.  Thefie  wheels,  one  of  which  is  seen  at  m,  are  formed  with  long  teeth,  to 
admit  of  the  roller/  approat;hing  to  or  receding  from  the  other,  which  is  stationary  in  place.  A 
feeding  hopper  n  Is  placed  over  the  line  of  division  of  the  two  rollers;  it  is  16|  inches  long,  3  in- 
ches wide,  and  14  inches  deep.  In  forming  the  hopper,  two  upright  pieces.  3  inches  by  2  in- 
ches, are  bolted  to  the  inside  of  the  top-rail,  their  position  beinr  between  the  shafts  of  the  2  rollers, 
and  these  form  the  ends  of  the  hopper.  They  are  then  boarded  on  each  side,  which  completea 
the  machine.  The  hopper  is  here  represented  in  section,  the  near  portion  of  it  being  supposed 
entirely  removed,  in  oraer  to  exhibit  more  distinctly  the  construction  of  the  rollers. 

(1257.)  Fig  265  is  a  farther  illustration  of  the  constrnction  of  the  rollers  being  a  transverse  see- 
tion  of  the  two,  a  a  are  the  shafts,  the  shaded  part  b  one  of  the  plain  disks  which  go  to  form  the 
smooth  zones  on  the  body  of  the  roller ;  it  is  4  inches  diameter  and  1  inch  thick ;  c  is  one  of  the 
Itnobbed  diakih  ita  bodv  being  of  the  same  diameter  and  thickness  as  the  former ;  but  having  the 
4-dded  pyramidal  knobs  set  around  it,  the  diameter,  measuring  to  the  apex  of  the  knobs,  ia  ex- 
tended to  6  inches.  One  roller  for  the  machine  here  described  reqnires  5  plain  and  6  knobbed 
disks,  beginning  and  ending  with  a  knobbed  diak.  In  the  other  Uie  arrangement  ia  reversed, 
bringing  oat  the  alternation  of  the  plain  and  knobbed  zones  before  alluded  to  as  more  distinctly 
represented  in  fie.  266,  which  ia  a  plan  of  part  of  the  rollers,  e  c  being  two  of  the  knobbed  diaki^ 
and  bb  b  three  of  the  plain. 
(993) 
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(IIMj  Tig,  MT  npRMiit*  one  oflhe  bekriag*  or  plomoier-blockt  fbr  tho  JDamiliDf  iheToDent 
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•txew,  Ii  kdreOced  Unvird.  or  witbdnwa  fhim.  b,  m 
Bij  require.  Then  plnmnier-blcKlu  irc  boiled  dow 
Ihanpinte  beirings  uF  die  pinion-afaiR  are  llkewiw 
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Its  with  aiiT  view,  in  this  latter  c«ae»  to  amelioration  of  Sam ;  for  the  nlmoit  only  meana  of 

Mng  ■>  miut  be  by  givinff  it  a  qnicker  or  abwer  motion,  which  can  only  aSeot  the  expenae  of 
to  a  veiy  «naU  amonat,  ao  amall  aa  hardly  to  be  appradable.    la  addition  to  wbtC  b 

nf.9S7. 


^\  411.  J*  w  ^ 


PART  OF  TBI   TOP-SAlLy   WITH   PLUlWia  BLOCK. 

dhown  of  this  machine  in  fig.  264,  the  rollers  are  freqnently  covered  with  a  morable  wooden 
which  gives  a  more  tidy  appearance  to  it,  and,  moreover,  it  m  always  desirable  that  the 


finame  below  slioald  contain  a  $hooi  formed  of  light  boarding,  that  will  receive  the  broken  cake 
from  the  rollers,  and  deliver  it  at  one  side  of  the  machine  into  a  basket  or  other  ntensil  in  which 
it  can  bo  removed  to  the  feeding  stations. — J.  8.] 

(1260.)  Mr.  Brodie,  Abbey  Mains,  East  Lothian,  made  an  experiment  on  feeding  cattle,  frooi 
October,  1836,  to  Jane,  1837.  on  different  kinds  of  food.  There  were  4  lots  of  cattle,  consisting 
af  5  each.  The  first  lot  was  fed  on  tamips  and  straw,  which,  being  the  nsaal  treatment,  formeo 
the  standard  of  comparison.  The  second  lot  had  half  th^  weight  of  tamips  and  30  lb&  of  oQ-caka 
a  day.  A  third  lot  was  fed  on  the  last  quantity  of  tamips  ana  besn-meal  and  braised  oats.  And 
the  marth  had  distillery  grains  and  rroand  beana  The  valae  of  the  cattle,  when  pat  np  to  feed, 
waa  JCI  1  a  piece,  and  they  were  of  the  Aberdeenshire  polled  breed.  This  is  a  summary  of  tha 
cost  of  feeding : 

Lotl.  White  tamips  at  8s.  4d.,  Swedes  at  12s.  6d.  per  ton,  cost X53    9  19 

Average  cost  of  each  beast  per  week 0    6    3 

LoCSL  Tamips  as  above,  oil'cake,  £7  15s.  par  ton,  cost X48  16    0 

Averagecostof  each  beast  per  week 0    5    9 


Lot  3.  Tnmips  as  above,  bean-meal  5a,  braised  oats  3a.  6d  per  bnshel.  eost £S6    8    1 

Average  cost  of  each  beast  per  week 0    6    8 


Lot  4.  Tamips  and  bean-meal,  as  above,  draff  4s.  6d.  per  qoarter,  drag  2s.  6d.  per 

poncheon,  cost £63    3 

Aversge  cost  of  each  beast  per  week 0    7 

The  ultimate  results  are  as  follows : 


9 

9 


Lots. 

Live  weight. 

Beef. 

TUk)w. 

Hide.' 

sts. 

sts.  lbs. 

sts.  lbs. 

sts.  lbs 

1. 

536 

283   3 

36  10 

27  13 

9. 

552 

295  10 

41   6 

29   6 

3. 

517 

280   7 

37   2 

26  13 

4. 

545 

280   0 

36  11 

25   7 

*'0pon  the  whole,"  conclades  Mr.  Brodie,  "it  is  evident,  by  these  experiments,  that  feeding  wfth 
taraips  as  an  aaxiliary  has  been  the  most  advantageoas  uKKle  of  asing  turnips,  as,  by  the  above 
statement,  it  in  apparent  that  if  the  cattle  of  the  first  lot  had  only  been  allowed  half  the  quantity 
of  turnips  which  they  consumed,  and  bad  got  oil-cake  in  liea  of  the  other  half,  as  was  given  to 
the  second  lot,  the  expense  of  their  keep  would  have  been  lessened  X4  13b..  and  from  superior 
qaality  of  beef,  their  value  would  have  been  increased  XlO,  making  together  £14  13&"*  Three 
remarks  occur  to  me  to  make  on  the  prograss  of  this  experiment ;  the  first  is,  that  if  the  cattla 
had  been  sold  on  the  7th  April,  1837,  when  they  were  adjudged  by  competent  farmera  they 
would  not  have  repaid  the  teeder  his  expenses,  as  the  prime  cost  of  lot  nrst,  with  the  cost  of 
feeding  to  that  time,  amounted  to  £95  la  8d.,  and  the^  were  only  valued  at  £82 ;  lot  second  cost 
£90  12a.,  and  they  were  valued  at  £88  10a  ;  lot  third  cost  £93  4fi..  and  were  valued  at  £77 ; 
and  lot  foonh  cost  £97  4s.  5d..  and  their  value  was  only  £81  10s.    And  this  is  almost  always  tba 


resolt  of  feeding  cattle,  because  ripeness  only  exhibits  itself  toward  the  end  of  the  feeding  . 
ton,  and  it  is  only  after  that  stato  of  condition  is  indicated  that  the  quality  of  toe  meat  improvea 
fo  rapidly  as  to  enhance  its  value  so  as  to  leave  a  profit  As  with  dieep  so  with  cattle ;  witk 
good  beasts  the  inside  is  first  filled  up  before  the  outside  indicates  fineness.  Another  remark  ii^ 
that  thia  resolt  should  be  a  useful  hint  to  you  to  weigh  well  every  consideration  before  disposinip 
of  yonr  fattening  beasts  in  the  middle  of  the  feeding  season.  Tlio  last  remark  I  have  to  make  i^ 
that  the  cnttle  of  lot  first,  continuing  to  receive  the  same  sorts  of  food  they  had  always  beea 
aocustomed  to,  throve  more  rapidly  at  first  than  the  beasts  in  the  other  lots,  but  aflerwm  UmI 
their  advantage ;  thereby  corroooratinr  the  nsaal  experience  of  stock  not  gaining  conditfon  iia* 
mediately  on  a  diange  of  food,  even  of  a  better  kind,  soch  aa  from  toraips  to  grass. 
(1261.)  Mr.  Mowbray  of  Cambus,  in  Clackmannanshire,  made  experiments  m  the  winter  of 
IS9-40  on  feeding  cattle  with  other  than  the  ordinary  prodnoe  of  the  form,  bat  as  the  cattle  wOTt 


18S9-40 
*  Qnarterty  JooiBsl  ef 


AyicilMM^  TsL  viiL 


t 

516  THE  BOOK  OF  THE  FARM — WINTER, 

not  an  mAA  at  the  tame  time  I  need  not  relate  die  detaila;  and  I  mention  the  experimenta  finr  ite. 
aake  of  some  of  the  oonchiflioDB  that  may  be  dedaoed  fit»m  them.  It  would  appear  that  caOln 
nay  be  fed  on  taralpa  and  hay  aa  cheaply  as  cm  tarnipa  and  atraw,  for  this  reason,  that  when 
atraw  is  given  as  fodder,  more  mmips  are  consamed,  and,  therefore,  when  tomips  are  scarce,  hay 
may  be  nsed  with  advantage.  It  also  appears  that  cattle  may  be  fed  cheeper  on  distinenr  refvse 
of  draff  and  dreg  than  on  tnmips  and  strew,  bat  then  the  food  obtained  from  the  dustillery 
reqnires  more  time  to  bring  cattle  to  the  same  condition,  which  in  some  drcnmstances  may  be  an 
inconvenience.* 

(1968.)  Ltn$eed-oil  has  been  snocessfany  employed  to  feed  cattle  by  Mr.  Cmtis  of  West  Bnd* 
ham,  in  Norfolk.  The  mode  of  nsing  the  oil  is  this :  First  ascertain  how  mnch  cat  strew  the  oxen. 
Intended  to  be  fed,  will  consume  a  week,  then  sprinkle  the  oil,  layer  npon  layer,  on  the  cut  strew, 
at  the  rate  of  1  gallon  per  week  per  ox.  The  mixture,  on  beting  tanved  over  fre^nentiy,  is  kept 
9  days  before  being  nsed,  when  a  slight  fermentation  takes  place,  and  then  the  oil  will  scarcely 
be  discerned,  having  been  entirely  absorbed  by  the  strew,  which  should  of  course  be  the  best 
oat  strew.  This  mixture,  when  compared  with  oil-cake,  has  stood  its  ground.  The  cost  of  the 
ofl  is  not  great,  its  average  price  being  about  34s.  the  cwt  of  ]9|  gallons,  a  gallon  of  fine  oil 
weighing  9.3  lb.,  which  makes  the  feeding  of  an  ox  cost  only  2s.  lOd.  per  week.t 

(1263.)  Mr.  Curtis  has  fed  catUe  for  upward  of  20  yeare  upon  what  be  calls  green  malt,  which 
ooasists  of  steeping  light  Irarley  **  for  48  houn  in  soft  water,  when  the  water  is  let  off  and  die 
barley  is  tiirown  into  a  round  heap,  in  a  conical  form,  till  it  gets  warm  and  begms  to  sprout  freely. 
It  is  then  spread  out  and  turaed  over  repeatedly  as  it  grows.  The  only  care  requirea  is,  that  the 
sprout  or  future  blade  does  not  get  cut  off,  as  the  malt  will  then  lose  much  of  its  nutritious  qual- 
ity." He  finds  this  substance,  which  costs  with  its  labor  Is.  a  stone,  prefereble  to  oats  at  lOd.  in 
their  natural  state4 

(1964.)  A  method  of  feeding  cattie  has  been  adopted  by  Mr.  Warnes,  Jr.,  Trimingham,  Nor- 
folk, which,  in  a  manner,  combines  both  the  sntistances  used  by  Mr.  Curtis  and  deserves  atten- 
tion. The  substances  consist  of  linseed-meal  and  crushed  barley.  The  barley  mav  either  be 
used  malted,  that  is.  in  a  state  of  "  green  Vnalt,"  as  designated  by  Mr.  Curtis,  or  crushed  fiat  by 
brnistnff  cylindere.  Crushed  oats,  boiled  peas  and  bean  flour  may  all  be  substituted  for  the  bar- 
ley, and  nsed  with  the  linseed  meal.  The  mode  of  making  this  compound  is  thus  recommended 
by  Mr.  Waraes :  *'  Put  168  lbs.  of  water  into  an  iron  cauldron  or  copper  or  boiler,  and  as  soon  as 
it  boils,  not  before,  stir  in  21  lbs.  of  linseed  meal ;  continue  stirring  it  for  5  minutes ;  then  let  63 
lbs.  of  the  crushed  barley  be  sprinkled  by  the  hand  or  one  person  npon  the  boiling  mucilage, 
while  another  rapidly  stira  and  crems  it  in.  After  the  whole  has  been  carefully  incorporated, 
which  will  not  occupy  more  than  5  minutes,  cover  it  closely  down  and  throw  the  furnace  door 
open.  Should  there  he  mnch  fire,  pot  it  out.  The  mass  wifl  continne  to  simmer,  fnan  the  heat 
<n  the  cauldron,  till  the  barley  has  entirely  absorbed  the  mucilage.  ^  The  work  is  then  complete, 
and  the  food  may  be  used  on  the  following  day.  When  removed  into  tubs,  it  mnst  be  rammed 
down  to  exclude  the  air,  and  to  prevent  its  turning  rancid.  It  will  be  seen  that  these  proportions 
consist  of  3  parts  of  barley  to  one  of  linseed,  and  of  2  parts  of  water  to  1  of  barley  and  linseed 
included.  Also,  that  the  weight  of  the  whole  is  13  stones  when  put  into  the  cauldron ;  but  after 
St  has  been  made  into  compound  and  become  cold,  it  will  be  found  in  general  reduced  to  some- 
thing less  than  15  stones,  which  will  afford  1  bullock  for  a  fortnight  1  stone  per  day,  containing 
1|  lbs.  of  linseed.  It  will  keep  a  long  time  if  properly  prepared.  The  consistencv  ought  to  be 
liae  that  of  clay  when  formed  for  bricks."  In  regard  to  the  nutritive  properties  of  this  compound 
Mr.  Warnes  testifies  thus:  "  The  last  of  my  experimental  bullocks  for  1841  was  disposed  of  at 
Christmas  at  8s.  6d.  per  stone.  He  weighed  60  stones  5  lbs.,  of  14  lbs.  to  the  stone,  and  cost 
£7  17s.  6d.  thirteen  months  previously ;  so  that  he  paid  £17  10s.  for  little  more  than  one  year'a 
keeping.  His  common  food  was  turnips  or  grass ;  14  lbs.  a  day  of  barley  or  peas  compound  were 
given  biro  for  48  weeks,  and  an  unlimited  quantity  the  last  5  weeks ;  when,  considering  the 
sliortness  of  that  time,  his  progress  was  perfectiy  astonishing,  not  only  to  myself,  a  constant  eb- 
aerver,  but  to  many  grezicra  and  butchera  who  had  occasional  opportunities  of  examining  him. 
Altogether  the  weight  of  compound  did  not  exceed  9  tons  4  cwis.,  at  a  cost  of  only  i)3  16s  per 
ton."|| 

(1265.)  This  snccessfal  result  obtained  by  Mr.  Warnes  shows  that  cattle  may  he  vroiUaUy  fed 
on  prepared  ibod,  though  the  results  of  several  experiments  which  have  been  maae  by  fiumera 
in  Scotland  lead  to  an  opposite  conclusion ;  yet  Mr.  W^srnes's  statement  contains  no  comparison, 
for  it  isqnite  possible  mat  the  uatritioos  materials  employed  by  him,  namely,  linsoed-meal  and 
iMnised  barley,  would  have  fed  a  bullock  et^oally  well  m  tneir  naturally  cold  state  as  when  cold, 
after  beuig  cooked  warm.  As  in  the  expediency  of  cooking  food  for  cattle,  Mr.  Warnes  goes  so 
far  in  opinion  as  to  say  that "  neither  oil  nor  linseed  should  be  used  in  a  crude  state,  but  formed 
into  mucilage  by  being  boiled  in  water;"  hot  this  opinion  was  evidenUy  given  when  the 
results  obtained  by  Mr.  Curtis  on  feeding  cattie  with  linseed-oil  in  a  crude  state,  were  unknown 
to  him ;  for  although  he  admits  "  that  linseed-oil  will  fatten  bullocks,  experience  has  placed 
bsQTond  a  doubt.  Among  the  fattest  beasts  ever  sent  to  the  London  market  fitim  Norfolk  waa 
a  lot  of  Scotch  heifers,  grazed  (?j  on  linseed -oil  and  hay."  Yet  he  adds :  "But  the  quantity  given 
per  day,  the  cost  per  liead,  or  anything  relative  to  profit  or  loss,  I  never  heard."  I  uionld 
therefore  like  to  see  a  comparison  instituted  between  the  nutritive  properties  of  linseed-meal  and 
braised  barley,  or  peas  or  bean;meal,  in  their  ordinary  state,  and  after  they  had  been  boiled  and 
administered  either  in  a  hot  or  cold  state,  and  also  between  the  profiU  arising  from  both.  tTntO 
this  information  is  obtained,  we  may  rest  content  with  the  results  obtained  bv  some  very  accurate 
experiments,  conducted  by  eminent  farmers,  on  the  same  food  administered  in  a  warm  and  in  a 
oold  state,  and  vrhich  go  to  prove  that  food  is  unprqfiiably  administered  to  cattie  in  a  cooked 
elate.  I  shall  now  Uy  some  statements  corroborative  of  this  oonclunon  before  you. 
■■■"■■^"^~ 

*  Prize  Essays  of  the  Highlsnd  snd  Asricultural  Society,  voL  xlv.     f  Ibid.,  voL  adv.     %  Ibid.,  voL  xll» 
I  Wanies*s  SuggesUons  on  Fsttening  Cattle. 
(996) 


RBARINO  Aim  PBBDIHO   CATTLE  OK  TORNIPS. 


61^ 


(ISti.)  The  ilnl  I  iImII  nodoe,  thoogfa  not  in  datafl.  we  the  axperiiBenti  of  Mr.  'WaIkaf;F6l^'* 
lynti^  BMt  Lothiftn.  He  aelected,  in  Febniary,  1833, 6  beifen  of  a  eroaa  between  cenavyeowa 
UM  a-flheit-Horn  bull,  that  had  been  on  tarnipa,  and  were  advancing  in  eondition,  and  divided 
Ifaem  into  9  lota  of  3  heifera  each,  and  pat  one  lot  on  raw  food  and  the  other  on  ateamed,  and  fed 
dMm  three  timea  a  day — at  daybreak,  noon  and  an  hoar  before  aonaet  The  food  oonaiaCBd  of  i« 
■any  8w«dea  ia  they  eoald  eat,  with  3  Iba.  of  braiaed  beana  and  20  Um.  of  potatoes  |  atoae  at 
mnw  and  2  oencea  of  aalt  to  each  beaat    The  three  ingredienta  were  mixed  together  in  a  tab 

eiDod  over  a  bcnler  of  water,  and  cooked  by  Heaming,  and  the  braiaed  beana  were  siven  to  the 
on  raw  food  ai  noon,  and  one-half  of  the  potatoea  in  the  noming  and  another  half  m  the  aftier>' 
Been.  &  waa  aoon  diaoovered  that  the  lot  on  the  cooked  food  conaomed  more  tamipa  than  the 
ether,  the  conaomption  being  exactly  37  cwt  16  Iba.,  while,  when  eaten  raw,  it  waa  only  95  cwt& 
1  qr.  14  Iba,  the  aiffbrence  being  55  Iba.  every  day,  which  oontinned  during  the  progreaa  of  the 
experiment  for  3  montha. 

(1267.)  Steeri  were  experimented  on  aa  well  aa  lieifera,  there  being  9  lota  of  9  each.    Tliey 
dao  got  aa  many  Swedlah  tomipa  aa  they  ooald  eat,  bot  had  30  Iba.  of  potatoea  and  4|  Iba.  bnuaed 
beana,  9  ooncea  of  aalt,  and  J  atone  of  atraw  each,  every  day. 
(1268.)  The  coat  of  feeding  the  heifera  was  as  follows : 

t  heifeva  on  tteamed  food :  Cwts.  qra.  ll)s. 

Ooosamed  of  Swediah  tnmipa,  37  '   0    16,  at  4d.  per  ewt. £0  19  4} 

..    PoUtoea 3      3      0,atla.3d.    0    4  8 

..    Beans»l  boahel..  0      9     7 • 0    3  0 

..    Salt 0    0  Of 

Coals  and  extra  labor 0    9  0 


Cost  of  3  heifers  1  week,  or  7a.  4|d.  per  week  each £l 

3  heifers  on  raw  food :  GwtL  qrs.  lbs. 

Conaomed  of  Swedish  tamips,  25      1    14,  at  4d.  per  cwt XO    8 

..    Potatoes,  beana  and  aalt,  aa  above 0    7 


•    1| 


Cost  of  3  heifers  1  week,  or  5s.  5d.  each  per  week Xo  16    3 

9  aloia  on  tteamed  food :  Cwts.  qrs.  lbs. 

Gonsomed  of  Swedish  tamips^  98      2      0,  at  4d.  per  cwt £0  7  10 

..    Potatoes 3      3      0,atls.3d.    0  4    8 

..    Beans 0      9      7 0  3    0 

.-    Salt 0  0    0| 

Goals  and  extra  labor ^ 0  16 


Cost  of  9  stoto  for  1  week,  or  8s.  6^d.  each  per  week £0  16    0| 

9  stots  OB  row  food :  Cwts.  <|ra.  lbs. 

Conaomed  of  Swediah  tamipa,  17     2     0,  at  4d.  per  cwt XO    5  10 

..    Potatoea,  beans  and  salt,  as  above 0    7    8| 

Cost  of  2  stoti  for  1  week,  or  6a.  9|d.  each  pef  week XO  13    6| 

(1260.)  The  following  table  aliowa  the  progreaa  of  condition  made  by  tlie  heifers  and  atots : 


CAnxA. 

Average  Hve 

weigbt  of  3  at 

oommeno^ 

montof 

feeding. 

Average 
live  weight 
of  3atend 
of  feeding. 

AverageiH' 
crease  of 

live  weigbt 

in  3 

moDtha. 

Average 

dead 
weight  cf 
beef. 

Averi^ 

weight  of 

taUow. 

Average 

weight  of 

hUe. 

Average 

woiAtof 

dfel. 

Heifers  on     > 
steamed  food,) 

Heifers  on     7 
raw  food,     > 

Stota  on       I 
steamed  food.) 

StoUon       7 
raw  food.    ) 

Sta. 
74 

74 

84 

90 

8ia.lba. 
90    0 

89    3 

103    4 

106    5 

Sta.  Iba. 
16    0 

15    0 

19    0 

15    0 

Sta.  iba. 
50    0 

50    1 

56  19 

58    6 

Sta.  Iba. 

7  11 

8  4 
8  11 
8    8 

Sia.  Iba. 

3  19 

4  4 

5  19 
5    4 

Sta.  Iba. 
26    9 

96  10 

98    3 

30    4 

(1270.)  The  comparative  profits  on  oooked  and  raw  food  stand  thas: 

Live  weight  of  heifers,  when  pat  to  feed  on  tteamed  food,  74  sts.s=:49  sts.  4  lbs.  beef,  at  5s.  6d.  per 

sUmOiSiBking  oflal Xll  19    7 

Cost  of  keep  19  weeks  5  days,  at  7s.  i^d,  per  week 4  19  0 

Total  cost X16  11  7 

Iilre  weirtt  of  the  same  heifera,  when  finiahed  feeding  on  ateamed  food,  90  staL=:50 

sts.  •Iba.,  at  6s.  6d.  per  stone,  shiking  of&l 16    9  H 

Loss  on  steamed  food  on  each  heifer XO    8  6^ 

Lfar»  weight  of  1  heifer,  when  pat  to  feed  on  raw  food,  74  sts.=:49  sts.  4  lbs.  bee(  at 

6a.  6£  per  stone,  sinkUig  oflRd Xll  19  7 

Costof  keep  19  weeks  5  days»  at  Os;  5d.  per  week 3    8  10| 

Total  cost X15    1  5| 

p  waUt  of  the  snme  heifer  when  finished  feeding  on  raw  food,  89  sts.  3  lbs.=50 

fllft  IJbft,  at  6s.  6d.  per  stone,  sinking  oflU 16    5  5| 


(999) 
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Klta  weicbt  of  1  itot  wben  pat  ap  to  feed  on  tUamed  food,  84  sU.=s50  wtM.  4  Iba.,  at 

Sf.  6d.  per  stone,  nnking  oflU £12    4    t 

Coetof  keep  19  weeks  5  days,  tt  8a.  6^.  per  week 5    8    4 

Total  ooflt X18  18    4 

Lh<e  wefglit  of  the  same  itot  after  being  feed  on  steamed  food,  104  sts.  7  lbs.=56  sCa. 

10  IbA,  at  6s.  6d.  per  stone,  sinking  offal 18    8    7§ 

Profit  on  each  stoton  steamed  food XO    8    8J 

LIvo  weight  of  1  stot  when  pot  on  raw  food,  80  sts.:=51  sta  6  lbs.,  at  5s.  6d.  per  stone, 

sinking  tlie  oflU jei4    9  lOi 

Cost  of  13  weeks  5  days' keep,  at  6s.  9id.  per  week 4    6    1 

Total  cost £,18    8  11^ 

Lire  weight  of  the  same  slot  after  being  fed  on  raw  food,  106  sts.  7  lbs.=58  sts.  6  lbs., 

at  6b.  6d.  per  stone.  sbkingoSal , 18.19    9^ 

Profit  on  each  stot  on  raw  food XO  10  10 

(1971.)  The  foots,  bronght  out  in  this  experiment,  are  tliese:  It  appears  that  turnips  lose 
weight  on  being  steamed.  For  example.  5  tons  8  cwts.  onlv  weighed  4  tons  4  cwts.  3  qrs.  16  lbs. 
after  being  steamed,  having  lost  1  ton  3  cwts.  12  lbs.  or  1-6  of  weight  *,  and  they  also  lost  1-5  of  balk 
wben  palled  foesh  ia  Febraary ;  bat  on  being  polled  in  April  the  loss  of  weight  in  steaming  de- 
creased to  1-6.  Potatoes  did  not  lose  above  1-50  of  their  weight  by  steaming,  and  none  of  their 
bulk.  The  heifers  on  steamed  food  not  only  consumed  a  greater  weight  of  fresh  turnips,  in  the 
latfo  of  37  to  25,  butafker  albwing  for  the  loss  of  steaming,  they  consomed  more  of  the  steamed 
tamipa.  Thas,  fitter  deducting^  1  5  from  37  cwts.  16  lbs.— the  weight  lost  in  steammg  them— the 
balance,  29  cwts.  2  qrs.  17  lbs.,  is  more  than  the  25  cwts.  I  qr.  14  lbs.  of  raw  turnips  consumed,  by  4 
cwts.  1  qr.  3  lbs.  All  the  cattle,  both  on  the  steamed  and  raw  food,  relished  salt :  so  much  so,  that 
when  it  was  withheld,  they  would  not  eat  Uieir  food  with  the  avidity  they  did  when  it  was 
ntamed  to  them. 

(1972.)  Steamed  food  should  always  be  given  in  a  fresh  state — ^that  is^  new  made ;  for,  if  old,  it 
becomes  sour,  when  cattle  will  scarcely  touch  it,  and  the  sourer  it  is  they  dislike  it  the  more. 
**  In  short"  says  Mr.  Walker,  "  the  quantity  tliey  would  consume  might  have  been  made  to  agree 
to  the  fresh  or  sour  state  of  the  food  when  presented  to  them.  .  .  .  We  are  ouite  aware  that 
to  have  done  a  large  quantity  at  one  steaming  would  have  lessened  the  expense  of  coal  and  labor, 
and,  also,  by  getting  sour  before  being  used,  §aved  a  greet  quantity  of  food ;  but  we  are  equally 
well  aware  that,  by  so  doing,  we  never  could  have  fattened  our  cattle  on  steamed  food." 

(1973.)  An  inspection  of  the  above  table  will  show  that  l>oth  heifers  and  stots  increased  more 
1m  live-weight  on  steamed  than  on  raw  food ;  the  larger  profit  derived  from  the  raw  food  arising 
solely  from  the  extra  expense  incurred  in  cooking  the  food.  It  appears,  however,  that  a  greater 
increase  of  tallow  is  derived  from  raw  food.  Tm  results  appear  nearlv  alike  with  heifers  and 
stots  of  the  same  age ;  but  if  the  stou  were  of  a  breed  possessing  less  uttening  properties  than 
cross-bred  heifers — and  Mr.  Walker  does  not  mention  tneir  breed— then  they  would  seem  to  ac- 
quire greater  weigJU  than  heifers,  which  I  believe  is  the  usoal  experience.  The  conclusion  oonae 
to  by  Mr.  Walker  is  this :  "  We  have  no  hesitation  in  saying  that,  in  every  ronpect,  the  advantage 
is  in  favor  of  feeding  with  raw  food.  But  it  is  worthy  of  renaark  that  tfie  difference  in  the  oon- 
■nmption  of  food  arises  on  the  turnips  alone.  We  would  therefore  recommend  e^'ery  person 
wkhing  to  feed  cattle  on  steamed  food  to  use  potatoes,  or  any  other  food  that  would  not  lose 
balk  and  weight  In  the  steaming  process,  as  there  is  no  question  but,  in  doing  eo,  they  would 
be  brought  much  nearer *to  eacn  other  in  the  article  of  expense  of  keep.  .  .  .  Upon  tlie 
whole,  we  freely  give  it  as  our  opinion  thiu  stesming  food  for  «ittle  will  never  be  attended  with 
beneficial  results  under  any  circumstances  whatever,  because  it  requires  a  more  watchful  and 
▼igilant  superintendence  during  the  whole  process  than  can  ever  be  delegated  to  the  common 
ron  of  servants,  to  bring  the  cattle  on  stcanicd  food  even  upon  a  footing  of  equality,  far  less  a 
tnperiority.  to  those  fed  on  raw  food."* 

(1274.)  One  of  the  stots  that  had  been  fed  on  raw  and  another  on  steamed  food  were  kept  and 
put  to  grass.  In  their  external  conditiou  no  one  was  capable  of  judging  how  they  had  been  fed. 
Tliev  were  put  to  excellent  grass  on  the  SOth  May,  and  the  stot  ou  raw  food  gained  condilioft 
until  20th  July,  when,  perhaps,  the  pasiuro  may  have  begun  to  foil.  That  on  steamed  food  fell 
off  to  that  time  3  stones  live  weignt.  On  20th  August  ooth  were  put  on  cut  grass,  and  both 
improved,  especially  the  one  that  had  been  on  steamed  food,  until  the  18th  October,  when  both 
were  put  on  turnips,  on  which  both  became  alike  by  the  10th  November,  relatively  to  what  thejr 
were  at  the  beginning  of  the  season ;  that  is,  the  stot  that  had  been  on  raw  food  mcreased  from 
108  lo  190  stones,  and  the  other  from  106  to  118  stones,  live  weight 

(1275.)  Similar  results  as  to  profit  were  obtained  by  the  experiments  of  Mr.  Howden.  Law- 
head,  Bast  Lothian.  "  To  me,"  he  says,  *'  it  has  been  most  decidedly  shown  that  preparing  fbod 
in  this  wav  [bv  stesming]  is  anything  out  profitable.  Local  advantages— such  as  rael  and  water 
being  at  hand — mav  enaole  some  others  to  steam  at  less  expense ;  bot  in  such  a  sitaation  as 
mine,  I  am  satisfied  that  there  will  be  an  expense  of  10s.  a  head  upon  cattle  incurred,  by  the 
practice.  A  single  horM-load  of  coals,  csrriage  included,  costs  me  10s. ;  and  exactly  6  cart-Ioada 
were  required  and  used  in  preparing  the  food  for  cattle,  eoual  to  6a.  8d.  esch,  and  probably  as  much 
more  would  not  be  an  over-estimate  for  the  additional  labor  in  the  3  months."  A  few  facti^ 
worthy  of  attention,  have  been  brought  to  light  by  Mr.  Howden's  experiment  It  seems  that  raw 
noialoes  and  water  will  make  cattle  fat— a  point  which  has  been  questioned  by  some  of  our  beat 
tarmers.  Potatoes,  beans  and  oats,  taken  together,  will  feed  cheaper,  in  reference  to  time,  than 
taniips  or  potatoes  separately ;  and  from  this  fact  may  be  deduced  these,  namely,  that  potatoas^ 
wh«n  ^sed  alone,  to  pay  thev  expense,  would  require  the  beef  fed  by  them  to  fetch  4d.  per  Ib^ ; 
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tarnipt  iIoii«,3|d. :  and  poCatOM  and  eorn  tagetber,  Sd.,  and  at  the  aune  time  yielding  beef  of  flnar 
qaab'Qr.  Tbere  ia  a  carioas  fact  to  be  obaerved  in  tbe  table  given  by  Mr.  Howden.  Of  6  beifi^ 
1  in  a  lot  of  3  weighed  1033  Iba. ;  and  another,  in  another  lot  of  3,  weighed  also  1033  Iba.,  on  5lh 
March,  when  both  were  pot  np  to  be  experimented  on ;  and  on  the  5th  June  following  both  weiv 
of  tlie  aame  weight,  namely.  1176  Iba..  both  showing  exactly  an  increaM  of  154  Iba: ;  both  being 
•appUnl  with  the  aame  vetght  of  food,  namely,  140  Iba.  of  tarnips,  to  the  one  given  raw,  to  the 
other  cooked.  Thia  ia  a  remarkable  coincidence :  bat  Iiere  it  enda^  and  tbe  aaperiority  of  cooked 
food  becomea  apparent ;  for  the  beef  of  the  heifer  fed  on  raw  tomipa  weighed  5  ata.  IS  Iba.  and  its 
taUow  5  ata.  10  Iba. ;  whereaa.  the  beef  of  the  one  fed  on  ateamed  tnmipa  weighed  44  ata.  4  lba« 
and  ita  tallow  6  ata.  83  Iba.  How  is  thia  to  be  accoonted  for  7  Partly,  no  doabt,  in  the  cooking  of 
the  food ;  but  partly,  I  ahould  aappoae,  from  the  state  of  the  animal  indicated  by  iu  bide,  the 
the  thinner  one  of  toe  heifer  fed  on  steamed  turnips  weighing  3  sts.  10  lbs.,  showing  a  greater 
di^KMition  to  fatten — that  is.  to  lay  on  more  rapidly  tne  valuable  eonstitaenls  of  beef  ud  tallow— 
than  the  thicker  bide  of  the  other  heifer  fed  on  raw  tumipa,  which  weighed  4  stai  4  Iba.  It  ia  bvC 
justice,  however,  to  the  raw  turnips  to  mention  a  ftust  to  which  Mr.  Howden  advertai  Tbd  tar- 
nips appropriated  to  the  experiment  were,  it  seems,  stored  againat  a  waU,  one  atore  having  a 
northern  and  the  other  a  western  aspect;  hot  whether  from  aapect,  or  dampneas.  or  other  caaacL 
those  intended  to  be  eaten  raw  haa  fermented  in  the  stort>  awhile  before  being  obaerved,  ana 
Ihoa.  becoming  unpaJaiable,  of  the  18  tona  15  cwta.  atoned,  about  3}  tons  were  left  oooonsamed  i 
so  that,  in  fact,  the  heifera  upon  raw  tarnipa  did  not  receive  so  mnch  food,  or  in  ao  palatable  a 
atate  aa  those  on  the  sieamea.  It  aeems  steaming  renders  tainted  turnips  soraewhatpalatable^ 
while 
quire 
more 
die  faO<><Iicioasness  of  storing  them  against  a  wall^  aa  I  liave  before  obaerved  (1010). 

{I''i'i6.,  Mr.  Boawell  of  Kingcausie,  in  Kincardineahhfe,  comes  to  the  aame  ooocluaion  in  ragaid 
to  tbe  onprofitableneaa  of  feeding  cattle  on  cooked  food.  He  saya,  "  It  appeara  that  it  ia  nol 
worth  the  trouble  and  expense  of  preparation  to  feed  cattle  on  boiled  or  steamed  food ;  aa»  al- 
thoogh  there  is  a  saving  in  food,  it  is  counterbalanced  by  tbe  ooat  of  fuel  and  labor,  and  oouid  only 
be  gone  into  profitably  where  food  is  very  high  in  price  and  coal  very  low."  Hia  experioMBU 
were  made  on  10  dun  Aberdeenshire  homed  cattle,  very  like  one  another,  and  their  food  oonaisled 
of  the  Aberdeen  yellow  bullock-tarnips  and  Perthahire  red  jpotatoea.  The  5  put  on  raw  food 
weighed  alive  228  stones  11  lbs.,  and  the  other  5  on  cooked  food  834  atonea  6  Iba.  mperial.  Whaa 
■laoghtered.  the  batcher  considered  both  beef  and  tallow  "  to  be  perfectly  alike."  TlioeB  fed  on 
raw  food  cost  X33  3a.  Id.,  and  those  on  cooked  £34  5a.  lOd.,  leavmg  a  balance  of  expenae  of  Xt 
3s.  9d.  in  favor  of  tlie  former.  Tbe  opinions  of  feeders  of  cattle  are  not  alike  on  all  pomta.  Thu^ 
Mr.  Boflwell  says,  *'  The  lot  on  raw  consamed  much  more  food  than  ihoae  on  ateamed,"  a  feet  di- 
rectly tbe  reverae  of  that  stated  by  Mr.  Walker  in  (1366).  •*  Twice  a  week,  on  fixed  dava,"  he 
eontmues,  "  both  lots  got  a  email  quantity  of  the  topa  of  common  heath,  which  acted  in  tne  way 
of  preventing  any  aooaring ;  in  fact,  tumip-ciutle  aeem  very  fcmd  of  heather  aa  a  condiment"  .  .  • 
*'  Tbe  dung  of  the  steamed  lot  was  from  first  to  last  in  the  best  state,  without  tbe  ieaat  appearanoo 
of  purging,  and  was  free  of  that  abominable  amell  which  ia  obaerved  wlien  cattle  are  led  on  raw 
potatoes,  or  even  when  a  portion  of  their  food  consists  of  that  article.  Another  fact  waa  obaerved, 
that  after  the  steamed  lot  had  taken  to  their  food,  they  had  their  allowance  fiiiiahed  aooner  than 
tbe  raw  lot,  and  were  therefore  sooner  able  to  lie  down  and  ruminate."  There  ia  a  cariooa  foot 
mentioned  by  Mr.  Boswetl  regarding  a  preference  and  didike  ahown  by  cattle  for  tumipa  in  dif* 
ferentatatea.  "  When  raw  tarnips  and  potatoes  were  put  into  the  stall  at  the  aame  time,  the  po- 
tatoes were  always  eaten  up  before  a  turnip  waa  tasted ;  while,  on  the  other  hand,  ateamed  tor 
nipa  were  eaten  m  preference  to  steamed  pNOtatoea."t 

(1377.)  Some  cnnoas  and  interesting  facU  have  been  arrived  at  by  Mr.  Stephenaon.  Whitelaw, 
East  Lothian,  in  his  experience  of  feeding  cattle.  They  are  detailed  by  him  in  a  paper  on  feed^ 
!ng  different  Iota  of  cattle,  not  with  cooked  and  raw  food,  but  with  diflerent  aoita  of  food  in  a  raw 
state.  He  divided  a  number  of  cattle  into  3  Iota,  containing  6  in  each  lot,  wad  fed  one  on  oil  eake, 
bruised  beans,  and  braised  oats,  in  addition  to  whatever  quantity  of  turnips  they  could  eat,  and 
potatoea  for  the  laat  few  daya  of  the  experiment;  another  lot  received  tlie  aame  aort  of  food* 
with  the  exception  of  the  oil-cake ;  and  the  third  lot  was  fed  entirely  on  turnips.  The  live  weighta 
of  the  lots  varied  considerHbly  from  486  to  346|  imperial  stones.  ]  need  not  detail  tlie  partioiuara 
of  tbe  experiment,  which  was  conducted  from  November,  1834,  to  March,  1835,  for  17  weeks,  aa 
they  present  nothing  remarkable ;  bat  their  results  are  worthy  of  your  attention. 

(1278.)  Each  beast  in  the  lot  that  got  oilcake  cost  in  17  weeks,  £5  3a. 7d.. or  6s.  per  week; 
in  tbe  lot  fed  on  com,  £3  17s.,  or  4s.  6d.  per  week ;  and  in  that  fed  entirely  on  tumipa  ^1  18a. 
7|d.,  or  28.  3d.  a  week.  Estimating  the  value  of  the  fed  beef  at  6a  6d.  per  imperial  stone,  then 
was  a  lots  of  12|  per  cent  sustained  on  the  lot  fed  on  oil-cake ;  a  gain  of  8|  per  cent  on  that  fed 
on  com ;  and  a  gain  of  33  per  cent  on  that  fed  entirely  on  tumipa 

(1379.)  Thia  was  the  cost  incurred  for  producing  every  1  lb.  of  inereaae  of  live  weight,  the  lot 
fed  on  oil  cake  increasing  from  486  to  594  atonea ;  that  on  com  from  443  to  544  atonea ;  ud  that 
on  turnips  from  346 1  to  395|  stonea 

The  oU-cake  cost  4  940  penoe  to  produce  1  lb.  of  liv«  weight 
■■  corn  .a  3  9*10      ••  •.  .«  .. 

..  tumipa     ..  4  4-10      ., 

It  draa  appeara  that  the  Joint  agency  of  oom  and  tumipa  producea  1  lb.  of  live  weight  at  iIm 
dieapeat  rale  of  the  three  modea  adopted. 
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(1S8O0  AnfffliCT  oondoMoii  cone  to  tnm  the  dita  mpplied  by  thU  ezpttiiiMDt  i^that  k  took— 

90  Ib«.  of  rarnips  to  produce  1  lb.  of  lire  weight. 
*  40  Ibt.  of  potatoeB 

8  7-10  lbs.  of  oom 
21  8-10  lbs.  of  oil-cake    .. 

And  the  ooiC  of  doing  thla  was  aa  loUowat 

90lba.of  tanupfl.at4d.  percwt 3  9-lOd.  perl  Ikof  Gire  we^glO. 

40  Ibo.  of  poutoes,  at  la.  6d.  per  ewt 6  4-lOd. 

8  7-10  lbs.  of  com  at  3a.  3d.  per  bnshel  of  60  Iba 5  7-lOd. 

91  6-10  Iba.  of  oil-cake,  at  |d.  per  lb.  or  £7  per  ton 16  a-lOd. 

Conld  theae  reaulta  be  prored  to  be  ab$oluiely  coitect,  there  wonld  be  no  difficulty  of  aaaigning 
ih&  degree  of  profit  to  be  derived  ftom  employing  any  of  theae  aaba'ancea  in  the  feeding  of  cattle. 
la  nof  the  inqairy,  however,  of  aa  mach  importance,  even  in  a  national  point  of  view,  aa  to  de- 
aerre  inveatigalion  at  aome  sacrifice  of  both  coat  and  troable  t 

(1981.)  Yon  aboald  not  aappoae  that  cattle  conaame  food  of  any  aort  in  a  nnifonn  ratio ;  for  aee 
aetaal  reaoltai  The  lot  that  waa  fed  entirely  on  tvmipa  increased  in  the  first  32  daya  of  the  ex- 
periment only  8  atonea,  whereas  the  same  beasts,  in  46  days  immediately  preceding  those  on 
whieb  the  experiment  began,  increased  48 1  atonea;  and  in  one  8  daya  of  the  46  thev  conanmed 
160  8-10  Iba.  each  of  white  globe  tomipa  every  day,  and  increased  1  lb.  of  live  weight  for  every 
65  4-10  Iba.  of  tnmipa  conanmed.  The  90  Iba.  taken  above  as  the  qnantity  of  tamips  repaired  to 
pvodnee  1  lb.  of  live  weight  is  therefore  not  abaolate,  bat  assamed  as  a  medinm  qaantity,  for  it 
wUl  happen  that  1,000  Iba.  will  not  produce  1  lb.  of  live  weight  What  the  circamstances  are 
which  regulate  the  tendenciea  of  cattle  to  fatten,  are  vet  unknown.  The  fact  is,  cattle  consume 
▼ery  diffisrent  quaatitiea  of  tunupa  in  different  ataiea  of  condition,  consuming  more  when  lean,  in 
proportion  to  their  weight,  than  when  foL  A  lean  beast  will  eat  twice,  or  perhaps  thrice,  as  ma- 
ny tamips  aa  a  fat  one.  and  wiU  devour  aa  much  as  I  part  of  his  own  weigiit  everv  day,  while  a 
fwry  fct  one  will  not  cooaome  1-10.  1  had  a  atriking  example  of  this  one  year,  when  I  bought  a 
wm  lean  2*year-old  steer,  a  cross  betwixt  a  Short-Horn  bull  and  Angus  cow,  for  £6  in  April ; 
and  be  waa  a  large-boned,  thriving  creature,  but  his  bones  were  cutting  the  skin,  fie  was  im- 
aaediately  put  on  Swedish  turnips ;  and  the  few  weeks  he  was  on  them,  before  being  turned  to 
grass,  he  oonld  hardly  be  aatiafied,  eating  three  times  as  much  as  the  fat  beasts  in  the  same  ham- 
meL  He  waa  graced  in  summer,  and  fed  off  on  turnips  and  sold  in  April  following  for  17 
guineaa.  Some  stoU  of  Mr.  Stephenson's,  in  November,  eat  2  7-10  lbs.  for  eveir  stone  of  live 
weight  they  weighed ;  the  year  after  the  quantity  decreased  to  1  9-10  lbs.,  and  after  the  experi- 
ment waa  included,  when  their  live  weighta  were  nearly  doubled,  they  consamed  only  1  5-10  Iba» 

(1282.)  The  object  which  Mr.  Stephenson  had  in  conducting  the  experiment  the  results  of  which 
•16  narrated  above,  were  fourfold ;  1.  To  compare  cattle  fed  partly  on  oil-cake  with  those  which 
had  none ;  2.  To  compare  those  fed  partly  on  oom  with  those  which  bad  none ;  and  3.  To  com- 
pare those  fed  solely  on  tumipa  with  those  which  had  diferent  soru  of  food.  The  results  were, 
that  oil-cake  la  an  unprofitable  food  for  cattle,  that  com  yields  a  small  profit,  that  turnips  are 
profitable,  and  that  when  potatoea  can  be  told  at  la  6d.  per  cwt  they  are  also  unprontahle. 
**  When  any  other  food  than  turnips,"  observes  Mr.  Stephenson,  '*  is  desired  for  feedmg  cattle^ 
we  would  recommend  brataed  beans  aa  being  the  most  efficient  and  least  exj>ensive ;  on  this  ao- 
eount  we  wonld  prefer  bruised  beana  alc»e  to  distillery  offaL  As  regards  hnseed-cake,  or  even 
notatoes,  they  are  not  to  be  compared  to  beans.''  ...  **  We  give  it  as  oar  opinion,  that  whoever 
feeda  cattle  on  turuqt9  alone  will  have  no  reason,  on  the  acore  of  profit,  to  regret  tlwir  not  having 
employed  more  expenaive  auxiliariea  to  hasten  the  fattening  process.  This  opinion  has  not  been 
ffasfaly  adopted,  but  has  been  confirmed  by  a  more  extended  and  varied  experience  in  the  fbed- 
ing  of  cattle  than  has  fallen  to  the  lot  of  most  men."  4.  Another  object  he  had  in  these  experi- 
ments was,  to  ascertain  whether  the  opinion  is  correct  or  otherwise,  that  cattle  consume  food  in 
pvoporUon  to  their  weights.  On  thia  aubject  Mr.  Stepbenaon  eaya  "  that  cattle  consume  food 
something  neariy  in  proportion  to  their  weighty  we  have  very  liiile  doubt,  provided  they  \av9 
wwiotufy  been  Jed  in  the  »ame  manner,  and  are  nearly  alike  in  condition.  Age,  sex,  and  kind 
nave  little  influence  in  this  respect,  as  the  qnantity  of  food  consumed  dependa  much  on  the  length 
of  time  the  beaat  has  been  fed.  and  the  degree  of  maturity  the  animal  has  arrived  at — ^bence  me 
great  diffioulty  of  seleoting  animals  to  be  experimented  upon.  To  explain  our  meaning  by  an 
example,  we  would  say  that  2  cattle  of  the  same  weight,  and  which  had  been  previously  aept 
for  a  cooaiderable  time  on  aimilar  food,  wonld  consume  about  the  same  quantity.  But,  on  the 
eontrary,  ahonld  2  beasts  of  the  same  weight  be  taken,  the  one  fat  and  the  other  lean,  the  lean 
beaat  would  perhaps  eat  twice,  or  perhaps  thrice,  as  mu«^  aa  the  fat  one — more  especially  if  the 
ftX  one  bad  lieen  for  some  time  previously  fed  on  the  same  food,  as  cattle  eat  gradually  lean 
food  until  they  arrive  at  matarity,  when  they  become  statkmary  in  their  appetite."  .  .  .  **  We 
ahall  oondade,"  he  eaya,  **  by  ralatin|r  a  aingular  fact,"  and  a  remarkable  one  it  is,  and  worth  re- 
meaobering,  *'  that  sAaqpon  tumips  wul  consume  nearly  in  proportion  to  etUtle,  weight  for  weight, 
that  hB,  10  sheep  of  14  lbs.  a  quarter,  or  40  stones  in  all,  wUl  eat  nearly  the  same  quantiQr  of  tor- 
nipa  aa  an  ox  of  40  atonea ;  bat  tum  the  ox  to  grass,  and  6  sheep  will  be  found  to  consume  aa 
equal  quantity.  Thia  great  difference  may  perhapa,"  saya  Mr.  Stephenson,  and  I  think  tralv,  **  he 
aocounted  for  by  the  practice  of  sheep  cropping  the  grass  much  closer  and  ofiener  than  cattler  and 
whfoh,  of  course,  prevents  its  growinj^  so  rapidly  with  them  as  with  oattle."* 

(1283.)  Still  another  question  remams  to  be  oonddered  in  reference  to  the  feeding  ofcattle  in 
winter,  which  ia^  whether  they  thrive  beat  in  httmmeU  or  in  hyret  at  the  etake  T  Toe  determinn- 
tion  of  this  question  would  settle  the  future  construction  of  stead  mgas  for,of  oourae,  if  aoore  pvatik 
were  certainly  yielded  to  the  farmer  to  feed  hia  cattle  in  hammels  than  in  byrea,  not  only  wonU 

*  Pilas  Essaya  of  Aa  mghlsBd  and  Agrfo«lnnl  flodaly^  wiL  nil. 
(1000) 
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«o  more  hma  be  erected,  but  those  bi  oie  oonverted  hitobammeb;  and  tbia  cfaoonatanee  woold 
00  nuueriaily  change  the  form  of  aieadtnga,  aa  to  throw  open  the  conffaied  coorta,  embnoed  withfai 
qaadranglea,  to  the  inflaenoe  of  the  aan,  at  the  onlv  leaaon  theae  receptaclea  are  required,  namely, 
Uk  winter.  Some  fitcta  have  akeady  been  decidea  regarding  the  comparative  etkctM  of  hammelt 
and  byrea  upon  cattle.  Cattle  are  mnch  cleaner  in  their  persona  in  hammela  than  in  bjrrea.  No 
donbt  they  can  be  kept  clean  in  byrea,  bat  not  bebg  bo.  there  mnat  be  aome  diffloolty  incidental 
to  byre-management,  and  it  conaiata,  I  preaame,  in  the  cattle-man  finding  it  more  laborioaa  to 
keep  die  beaMa  clean  in  a  byre,  than  in  hammela ;  otherwiae  the  fact  is  not  eaaily  to  be  accounted 
for,  for  he  takea  no  ipedal  care  to  keep  beaata  in  hammela  clean.  Perhapa  when  cattle  have  lib- 
er^ to  lie  dowB  where  they  pleaae  they  may  chooae  the  drieat,  becaoae  the  moat  comfortable 
apot ;  whereas,  in  a  byre,  they  mast  lie  down  upon  what  they  cannot  aee  behind  Uiem.  There 
is  another  adrantafe  derived  from  hammela ;  the  hair  of  cattle  never  scalds  off  the  akin,  and  never 
becomea  abort  ana  amooth,  bat  remains  long  and  raoaay,  and  all  licked  over,  and  washed  clean 
by  rain,  antil  it  is  naturally  coat  in  spring,  and  tbia  advantage  fa  felt  by  cattle  when  sent  to  mar- 
ket in  winter,  where  they  can  withstand  much  more  wet  and  cold  than  thoae  which  have  been 
fed  in  byrea.  A  third  advantage  ia,  that  cattle  from  hammela  can  travel  the  road  withoat  ti^ary 
to  their  feet,  being  accoatomca  to  be  so  mach  upon  their  feet,  and  to  move  about  It  has  been 
alleged  in  favor  oT  byrea,  that  tliey  accommodate  more  cattle  on  the  aame  apaee  of  ground,  and 
are  leaa  expensive  to  erect  at  flrat  than  hammela.  That  in  a  given  apace  more  beaata  are  accom- 
modated in  byrea  there  ia  no  doabt,  and  there  ia  aa  litlle  doubt  that  more  beaata  are  put  in  a  byre 
than  ahonld  be ;  bat  I  have  great  doubts  that  it  will  coat  more  money  to  accommodate  a  giveft 
number  of  cattle  in  the  hammel  than  in  the  byre  system  ;  because  hammels  can  be  conalructed 
in  a  temporary  form  of  wood  and  straw,  and  make  beaata  very  comfortable  at  a  moderate  charge, 
wfaereaa  byrea  cannot  be  formed  in  that  faahion ;  and  even  in  the  more  costly  form  of  roofii  and 
walla,  the  shedding  of  hammela  requirea,  comparatively  to  a  byre,  but  a  small  stretch  of  roof ;  and 
it  ia  well  known  that  it  ia  the  roof  and  not  the  bare  masonry  of  the  walls  that  constitute  the  moat 
costly  part  of  a  ateading.  I  have  aeen  a  aet  of  hammela,  having  atone  and  lime  walla,  and  feed- 
ing-trougha,  and  a  temporary  roof,  erected  for  £l  for  every  beast  it  could  accommodate,  and  no 
form  of  byre  could  be  built  at  that  coat  But  all  theae  advantages  of  hammela  would  be  of  trifling 
import,  it  it  can  be  proved  by  experience  that  cattle  afford  larger  profits  on  being  fed  in  byrea; 
and  unlesa  this  superiority  is  eetaoliahed  in  regard  to  either,  the  otiier  ia  undeserving  of  prefer- 
ence. How  then,  stands  the  fact?  Haa  experiment  ever  tried  the  compantive  efiecta  of 
both  on  anjTthing  like  fair  terms  7  Mr.  Boswell  of  Balmnto.  in  Fifeahire.  and  of  Kingcanate^ 
in  Kincardineehire,  haa  done  it ;  and  it  ahall  now  be  my  duty  to  make  you  acquainted  with  the 
results. 

(1284.)  To  give  aa  much  variety  to  thia  experiment  aa  the  cireumrtancea  would  admit,  it  wm 
conducted  bom  at  Balmuto  and  Kingcausie,  and  the  beasts  selected  for  it  were  of  different  agea, 
namely,  2  and  3-yearolds.  At  Balmuto  4  three-year-olds  were  put  in  close  byres,  and  4  in  open 
hammela.  and  the  same  number  of  2-year-olda  were  accommodated  in  a  aimilar  manner  at  Kmg- 
canaie.  Thoae  at  Kingcausie  received  turnips  onl^,  and  of  oourae  atraw :  at  Balmuto  a  few  pot*- 
toea  were  given  at  the  end  of  the  aeason,  in  addition  to  the  turnipa.  The  aeaaon  of  experiment 
extended  from  17tb  October,  1834  to  19th  February,  1835.    The  reaulta  were  theae : — 

The  4  hammel-fed  2year-o1da  at  Kingcauaie  gained  of  live  weight 
..    4      ..        ..  3-year-olda  at  Balmnto        ..         •« 

~9i    8 
Sts.     lbs. 

. .    4  byre-fed  2-yearolda  at  Kingcauaie  gained  of  Uvo 

weighs  32     7 

4        ..    3-year-oIda  at  Balmuto        ,.        ,.         36     o 

68    7 


8t 

lb. 

45 

8 

45 

0 

Gainoflive  weight  by  the  hammellM 83    i 

Thia  ia,  however,  not  all  gain,  for  the  hammel-fed  conaumed  more  turnipa,  the  Aberdeen  yeBow 

bullock,  than  the  byre-fed. 

Tons,  cwtk  qrs.  lbs. 
Those  at  Kingcausie  conaumed  more  by  17      8    8 

And  thoae  at  Balmnto    --  ..  2      4     3  82 

Total  more  conaumed,  3    12     2    0 

In  a  pecuniary  pohdt  of  view»  the  gain  upon  the  hammel-fed  was  thia  :~23  atonea  1  lb.  livB 
weigiit  «■  13i  atonea  beeC  at  6a.  per  atone,  givea  £i  2a..  from  which  deduct  the  value  of  the  tur- 
aipa,  at  4d.  per  cwt,  £l  4a.  2d«  leaving  a  lance  of  X2  7a.  lOd. 

(1285.)  It  ia  a  prevalent  opinion  among  farmera,  that  young  cattle  do  not  lay  on  weight  ao  fas^ 
aa  old.  But  thia  experiment  oontradiota  it ;  for  the  2-year-olds  In  the  hammela  at  Kingcausie 
gained  44  atonea  22  Iba..  on  their  united  weighta  of  320  stones  7  lbs.,  in  the  same  time  that  the  3- 
year-olda  in  the  hammela  at  Balmuto,  weighing  together  350  atones^  were  of  gaining  46  atonea.  Be- 
aides.  the  young  beaau  in  the  hammela  at  Kingcausie  gained  over  thoae  in  the  byre  12  stonea  15 
Iba,  while  the  older  cattle  in  the  hammela  at  Balmuto  gained  over  thoae  in  the  byre  only  10  atonea. 
8o  that,  in  either  way,  the  young  cattle  had  the  advantage  over  the  older. 

(1286.)  Mr.  Boawell  obaervea  that  "  hammela  ouaiht  never  to  be  uaed  unleas  when  the  dimala 
Is  good,  and  the  accommodatfon  of  courta  dry  and  well  aheltered ;  and,  above  all.  unleas  When 
^re  ia  a  very  large  quantity  of  litter  to  keep  the  cattle  constantly  clean  and  dry."  Shelter  la 
essential  for  all  sorts  of  stock  in  any  aituation,  and  the  more  expomd  the  general  condition  of  the 
farm  ia,  the  more  need  there  ia  of  shelter ;  but  be  the  sitnation  what  it  may,  it  i%  in  my  opinitfn» 
quite  poaaible  to  render  any  hammel  sheltered  enough  for  stock,  not  by  thie  distribution  ofpiaat- 
ing,  but  by  temporary  oreociona  sgaiuat  Hi  weMheMde ;  aud  theae  meana  will  be  the  mora 
(1057) 
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offbctaal  when  the  hanmcl  ia  placed  facing  the  meridian  sun.  which  it  shoQld  be  in  ereiy 
if  these  particulars  are  attended  to,  and  a  rain-water  spout  placed  along  the  eave  in  front  to  pr» 
▼ent  the  rain  from  the  roof  falling  into  the  court,  and  an  open  drain,  with  convenient  gratings  coa 
Bected  witli  dl  tlie  courts,  is  properly  made,  the  quantity  of  straw  required  will  not  be  inordinats 
as  I  have  myself  experienced  wnen  farming  dry  lumtp-soil.    Mr.  Boswell's  testimony  in  favor  of 
hammels  is  most  satisfactory :  it  is  this.    **  From  the  result  of  my  own  experiment,  as  well  as  tb^ 
vnanimous  opinion  of  every  agriculturist  with  whom  1  have  conversed  on  tlie  subject,  I  feel  co»> 
▼inced  that  tiiere  is  no  point  more  clearly  established  than  that  cattle  improve  quicker,  or,  in  other 
words,  Ihriffe  better  in  open  hammeit  than  in  cloae  byres."* 

(1287.)  I  have  dwelt  the  longer  on  the  subject  of  feeding  cattle,  because  of  its  great  imporl- 
ance  to  the  farmer,  and  because  of  the  oncertunty  sometimes  attending  its  practice  to  a  profitable 
issue :  and  Uiere  is  no  doubt  that  whether  it  leaves  a  profit  or  not  depends  entirely  on  tne  mod* 
in  which  is  prosecuted.  Many  are  nonlcnt  to  laaen  their  cattle  in  any  way,  or  because  others  do 
so,  provided  they  know  they  are  not  actuallv  losiug  money  by  it,  but  if  they  do  not  make  their 
cattle  in  the  ripest  state  tliey  are  capable  of  being  made,  they  are,  in  (act,  losing  part  of  their 
Talue.  But  how  are  they  you  may  ask,  best  to  be  made  ripe  T  There  lies  the  difficulty  of 
the  case,  and  it  must  be  attended  with  much  difficulty  before  a  man  of  the  extensive  experience 
in  fattening  cattle  as  Mr.  Stephenrau,  would  express  himself  in  these  words :  "  We  have  bad 
great  experience  in  feeding  stock,  and  have  cooduoted  numbers  of  experiments  on  that  subject 
with  all  possible  care,  both  in  weighing  the  cattle  alive,  and  Uie  whole  fcwd  administered  to 
.them  and  m  every  experiment  we  made  tee  discovered  something  nev.  But  we  have  seen  enough 
to  convince  us  tliat,  were  tkt  art  of  feeding  belter  understo'tdt  a  great  deal  more  beef  and  mutton 
might  be  produced  from  the  same  quantity  uffood  than  is  generally  done."  8o  far  should  such  a 
declaration  deter  you  from  fattening  cattle,  it  should  rather  oe  a  proof  of  the  wideness  of  the  field 
that  is  still  open  for  vou  to  experiment  in. 

(1288.)  There  are  out  few  eUseases  incidental  to  cattle  in  a  state  of  confinement  in  winter,  these 
betng  chiefly  confined  to  the  skin,  such  as  the  aliection  of  lice,  and  to  accidents  in  the  administra- 
tion of  food,  UMhocen  nnd  obstruction  of  the  gullet  may  be  termed. 

(1289.)  Lice.  When  it  is  known  that  almost  every  species  of  quadruped  found  in  the  oountrj, 
and  m  a  state  of  nature,  is  inhabited  by  one  or  more  pediculidas,  sometimes  peculiar  to  one  kind 
of  animal,  at  other  times  ranging  over  many,  it  will  not  excite  surprise  that  they  should  tXso  occur 
on  our  domestic  ox.  Indeed,  domestication  and  the  consequences  it  entails,  such  as  confinement, 
transition  from  a  low  to  a  higher  condition,  high  feeding,  and  an  occasional  deviation  from  a 
strictly  natural  kind  of  food,  seem  peculiarly  favorable  to  the  mcrease  of  these  parasites.  Their 
occurrence  is  well  known  to  the  breeder  of  cattle,  and  to  the  feeder  of  fat  cattle  *,  and  they  are 
not  nnfrequently  a  source  of  no  small  annoyance  to  him.  Unless  when  they  prevailed  to  a  great 
extent,  they  are  probably  not  the  cause  of  any  poKitive  evil  to  the  animal,  but,  as  their  attacks  are 
attended  with  loss  of  hair,  an  unhealthy  appearance  of  the  skin,  and  their  presence  is  always  more 
or  less  unsightly,  and  a  source  of  personal  annoy nnce  to  cattle,  they  may  much  impair  the  ani- 
mal's  look,  whicn.  when  it  is  designed  to  be  exhibited  in  the  market,  u  a  matter  of  no  small  conse- 

Suenoe.  As  an  acquaintance  with  the  appearance  and  habits  of  these  creatures  must  precede  the 
iscovery  and  application  of  any  judicious  method  of  removing  or  destroying  them.  I  diall  describe 
the  species  now  which  are  the  most  common  and  noxious  to  toe  ox,  and  afterward  to  the  other  do- 
mestic animals  of  the  farm.  They  mav  be  divided  into  two  sections,  according  to  a  peculiarity  of 
structure,  which  determines  the  mode  in  which  they  attack  an  animal,  namehr,  those  provided 
with  a  mouth  formed  for  sucking,  and  such  as  have  a  mouth  with  two  jaws  mrmed  for  gnaw- 
ing. Of  Uie  former  there  are  3  species,  which  are  very  common,  attacking  the  ox,  the  sow,  and 
the  ass. 

(1290.)  Ox-louse  fHttmalopinus  turystemus)^  fig.  S68.  It  is  about  1  or  I|  lines  In  length,  aa 
•een  by  the  line  below  the  figure,  the  head  somewhat  triangular,  and  of  a  chesnat  cohir* 
the  eyes  pale  brown,  antennsB  pale  ochre-yellow,  thorax  darker  ches- 
nat than  the  head,  with  a  spiracle  or  breathing-hole  on  each  side,  and  a 
deep  furrow  on  each  side  anteriorly :  tlie  sliape  nearly  square,  the  an* 
terior  line  concave,  abdomen  broadly  ovate,  grayisownite,  or  very 
■lightly  tinged  with  yellow,  with  4  longiiudinous  rows  of  dusky  homy 
excrescenceti.  with  2  black  curved  marks  on  tlie  last  segment ;  legs 
k>ng  and  strong,  particularly  the  2  fore-pairs,  the  color  chesnut;  claws 
ftrong  and  black.  This  may  be  called  the  common  louse  that  infests 
cattle.  It  is  most  apt  to  abound  ou  them  when  tied  to  tlie  stall  for  win- 
ter feeding ;  and  a  notion  prevails  in  England  that  its  increase  is  owing 
to  the  cattle  feeding  on  straw.  ^  The  fact  probably  is,  that  it  becomes 
more  plentiful  when  the  animal  is  tied  up,  in  conse(|oence  of  its  being 
then  less  able  to  rub  and  lick  itself,  and  the  creature  is  left  to  propagate, 
which  it  does  with  ^at  rapidity,  comparatively  undisturbed,  it  gen- 
erally concentrates  its  forces  on  the  mane  and  shoulders.    As  the  para-  f 

■ite  IS  suctorial,  if  it  is  at  all  the  means  of  causing  the  hair  to  fall  off,  it   ^.  ,  A._  «  ««. 

oan  only  be  by  deprivmg  it  of  the  juices  by  which  is  nourished,  which  ™*  ox-loosb,  bjeka- 
wo  can  conceive  to  be  the  case  when  the  sucker  is  inserted  at  the  root  TOPiNUsaORTBTERifUf. 
of  the  hair ;  but  it  u  more  probable  that  the  hair  is  rubbed  off  by  the  cattle  themselves,  or  is  shorn 
off  by  another  louse  to  be  just  notioed.  The  egg  or  nit  is  pear-uiaped,  and  may  he  seen  attached 
lo  the  hairs. 

(1291.)  Ox-louu  ( Tridu)deete»  scalarisj,  fig.  269. — This  parasite  is  minute,  the  length  seldQai 
exoeeding  |  a  line.  The  head  and  thorax  are  of  a  light  rust  color,  the  former  of  a  somewhat  ob* 
eordate  shape,  with  two  dusky  spots  in  firont ;  the  third  joint  of  the  antennsd  longest,  and  spindla- 
ihaped  (in  toe  ttorae-loase,  Tridtodectes  eqtii,  that  joint  is  clavato} ;  abdomen  pale,  tawny»  pabee* 
« 
f  Prise  Eatays  of  the  HlgMsnd  and  AgricuUura]  Sode^,  voL  xL 

rioM)         ^ 
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oral,  Iba  >nl «  MgmeDIi  wiih  ■  mmera  dndnr  or  Taanotend  Hripa  oa  tin  gppa-balC  t  uri 

Mrip*  rflha  mw  aoht  ilong  outh  adc  ind  ■  Ivge  ipM  at  iba  hinder  eztramuy  -  Inn.  ula  » 

By.    Pleolifal  do  uttb ,  aommdiily  bond  kboDi  tlw  uue.  ibrebeul,  ud 

ramp.  BBu-  ihB  lallhemil.     It  it  providarf  with  •troaR  nwodiUsK  willi  two  FU,  Ot 

tCMta  u  lbs  ■«!,  and  b  J  DMuu  of  thui  h  ouu  ihe  faiin  our  the  nou  I 

wiih  ikciliij.    Both  IbMS  venoio  an  dearoyed  by  ttM  iuiib  mcuii  u  tb« 

rixiap-loai*  (IIM^ 

(ina.)  Ckthiig'.— When  cuile  im  feeding  on  Inrnip*  or  potauea  k  oo- 
ridoaally  hippeu  llial  a  piece  largHT  Ehan  will  eaur  [be  gntlfll  eaaily,  it 
UUmpM  to  be  awLtlowsd,  ud  abairDClEd  io  iupaiat^.  Tbe  accident 
ohieay  occnn  to  cattle  receiving  >  linited  mpply  of  loniipa,  atid  yonn^ 
bsaiiaare  more  anbject  loit  Iban  old.  Wban  a  nambor  of  yuang  beaau 
In  tlie  lanw  court  iftily  vet  a  ipeciSed  quantity  of  la    ' 


, .. diaihb- 

itad.  tfau  will  not  gsl  iu  own  ibare,  and  Ihererore  ma  wiMt  il  can  with 

'  apparent  greedineaa,  and  luit  taking  111011001  lime  10  a 
it!  food  ban"        ■  '     ,    .  ■ 


>d  haiUlj.    A  itiw  piece  of  Inmip,  or  a  miall  potato,  (fau  ouily 
Mcapea  beyond  Ilie  power  of  [fas  [osgoe,  and,  aadited  ot  it  ii  by  ibe  taliva,  u 
■ant  totbelopoTlhegallet,  wherekiwn^na.  Cattlelbalpn^eciilieiriDa 
farwanl  in  euing,  an  moat  liable  lo  cboka.    When  Iiumlpa  are  ilind 
pot>toeaanbn>EeB.tbeieia1etadtn9erafdier-"' 


idxtniclion  anally  oocan  at  tho  boUom  of  lbs  pbaryni  and  comi 

of  the  gnllet,  not  far  (rom  ibe  lower  part  or  iba  larynx,  wbicb  w< 

■taoken  fbrlbe  fbrein  body.    Tbe  accident  it  mnEb  looni  aeriou  in  raminaiinR uumtla than  in 

elben,  at  it  immedialely  indncoa  a  auapenaion  of  that  necoatary  proceia.  and  of  indigaalkin.  fbl 

lowed  b;  a  fi>rn]aiiti[ion  of  Ibe  food,  the  evola[ioa  of  Kama,  and  all  ihoae  trigbUnl  trmpuunt  whkh 

will  be  notteed  under  tbe  diaeateAoWL    Tbedifficnltvin  brealb- 

■  of  tbe  tnimal.naually  direct  at  Flf.STO.  Flf.>n 

..„  .    _  ««iu(4e£iw 

.  ..  iriu  fa  q^onlTElitf;  and  tbe^nf  thing  to  be  tiied  ia,  by 
gentle  Iriciton  and  praanre  of  tbe  band  opward  end  downwan], 
te  tea  and  rid  the  animal  of  the  monM.  Fading  in  (4w,  wa 
mention  Srit  ibe  great  Tiitne  w«  ban  freqaenily  foond  b  the  ua 
i>fmildliibricttii^Btida.nich  aawtno  water  and  oil  well  boiled 
grael,  &0.  Tbe  ^niel  la  gruelbl  lo  tbe  uiiinal.  which  frequently 
triea  to  ^Ip  h.  and  oAen  ancceedi.  Whether  thia  iaowloBla 
Am  hibncauon  of  the  parti^  or  the  natnral  action  mperiadnced,  U 
It  nnueeeenn  to  Inqam',  bnitbe  bet  we  know,  that  ■  few  pinta 
of  warm  grael  have  often  proved  MiaoeMfbl  in  reno*ing  the  ob- 
Mraction.  If  tlui  rtmedji  ikovld  fe  iacfttfial,  tbe  foreign  body 
may  perbapa  be  within  the  reach  of  the  amall  faaod  which  t  kind 
dairy-maid  may  akDIfally  lend  Ibr  [he  purpoae.  I/tkUfoodMervic* 
tatnml  b*  procurfi,  the  common  pmbang  mnn  be  naed,  [he  eqp. 
end  being  employed.     Other  and  more  eomplicaied  inan-nmenta 

example,  on  [baioCbmiiDng  the  obnnicliDR  body  ;  andiheoaBof 
tbeae  nquhrn  conriderable  akill.     Dunppoinied  in  all,  we  mnat^k 
finally  have  reaonrce  to  Ibe  kalfe."*    You  may  try  all  theae  rental 
ediee.  with  the  exception  of  the  knife,  with  perfect  conSdenoe.^P 
Tho  frietioR,  tbe  prqel,  the  hand,  and  the  probang ,  I  have  toooeat- 
fnOy  tried  i  but  [he  nae  or  Ibe  kntib  iboold  be  left  lo  the  pracll- 
cal  ah  ill  of  the  reterinary  anrgeon. 

I1S93.)  The  comoHin  probaig  ii  repmented  in  fig.  tTl.  a  be- 
lu  Iba  cap-end,  which  la  an  formed  tliit  ll  may  panially  Uy  hold 
ef^tbe  piece  li  luniip  or  potato,  and  not  dip  Mtween  It  and  the 


Dth  of  the  animal  at  a  bit  and  the  ilrvpa  ' 


ilh  open  withoaL  Irooblo,  bol  lo  pteient  the  aninil  injnrfig  the  pi 
rttbe  ntoK  direct  paaHge  for  the  probang  toward  the  ihroaL    Lei 

both  lideaby  the  noma  or  oiherwaya,  and  lei  iw  month  be  held  p 

Ing  forward  in  an  eaay  podtion,  bat  noflngera  mirodnced  into  the  noatrili  to  obMmci  ihebreath- 


wlth  Iti  teeth,  and  iioBbrttbe  ntoKdirect  njtage  for  the  probang  toward  the  ihroaL 

_„ .^ 0-,  fbrcibiy  pall ..      _    ..      _._...      .  _ 

enp-endo  of  the  probang,  %  B71,  thrcngfa  the  nnnd  hole  b  of  tbe  moath-pieoe,  fig.  STO,  and  pi 


m  aeiae  the  animal  on  both  lidea  by  the  homt  or  otherwaya,  and  lei  ita  month  be  held  praj 
_j forward  in  an  eaay  podtion,  bat  noflngera  mtrodnced  into  the  noatrili  to  obMmcl  ihebre 
Eng  of  the  animal,  nor  the  UngQe  tbrcibiy  palled  at  the  aide  of  Ibe  monih.    lotrodi 


gantly  lowajd  ihe  throat  nntil  yoa  tbeflbe  piece  of  the  lamip  obatrijciiag  yoa  -,  pnab  then  wfik 
bm  and  peraarering  hand,  caatlaBlng  Ifae  bmd,  prerioiu  to  the  pa^  to  bold  on  flnnly,  lor  Ito 


5^4 
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piMtge  of  the  fautnnnent  may  gire  the  animal  a  little  pain,  and  oame  it  to  wince  and  eren  itart 
away.  The  obstmction  will  now  moit  likely  give  wa]^»  eapeoially  if  tlie  operation  ha«  been  per- 
Ibrmed  before  tbe  part*  aroond  it  began  to  iweU ;  bat  if  not.  tbe  probang  most  be  lued  with  still 
more  force,  while  another  penon  nba  with  hia  hands  up  and  down  upon  the  distended  throat  of 
the  beast  If  these  attempu  fall,  reooorae  most  be  had  to  the  knife,  and  a  veterinazy  sorgeon  sent 
tor  instantly. 

(1894.)  Hoven^ — The  hovcn  in  cattle  is  the  corresponding  disease  to  the  gripes  or  batts  in  horses. 
The  direct  cause  of  the  symptoms  is  nndne  accamolation  of  gases  in  tlie  pannch  or  large  stom- 
ach, which,  not  finding  a  ready  vent,  causes  great  pain  and  uneasiness  to  toe  animal  and,  if  not 
Temoved  in  time,  mpmres  the  paonch  and  death  ensaea.  The  caote  of  accomalation  of  the  gasea 
Is  indigestion.  **  Tbe  stroctnre  of  the  digestive  organs  of  catde/'  says  Professor  Dick,  •*  ren- 
ders tnem  pecaliarly  liable  to  the  complaint,  while  the  sadden  changes  to  which  they  are 
exposed  in  feeding  prove  exciting  caaaes.  Tboa.  it  is  often  wimeesed  in  animals  removed  from 
confinement  and  winter  feeding  to  the  Inxarianoe  of  the  clover  field ;  and  in  house-fed  caiUe, 
from  tbe  exliibition  of  rich  food,  such  as  i^eas-meal  and  beans,  often  supplied  to  enrich  their 
milk.  We  have  already  mentioned  that  it  sometimes  proceeds  from  obstructed  goUet  The 
symptoms  bear  so  close  a  resemblance,  both  in  their  promss  and  termination  in  rapture 
and  death,  to  those  so  fully  described  above,  that  we  sbalT  not  repeat  tliem.  The  treatment 
mostly  corresponds,  and  it  must  be  equally  prompt.  The  mixture  of  the  oils  of  linseed  and 
turpentine  is  nearly  a  specific.''*  The  recipe  is,  hnsoed-oit  raw,  1  lb. ;  oil  of  turpentine,  from 
S  to  3  oz. ;  laudanum,  from  1  to  S  os..  for  one  dose.  Or  hartshorn,  from  1  to  1  os.,  m  2  pints  im- 
perial of  tepid  water.  In  cases  of  pressing  urgency,  from  1  to  9  os.  of  tar  ma^  be  added  to  }  pint 
of  spirits,  and  given  diluted,  with  great  prospect  of  advantoge.  These  raedicmes  are  particularly 
efiective  in  the  early  stage  of  the  disease,  and  should  therefore  be  tried  on  the  first  discovery  or 
the  animal  being  affected  with  it  Should  they  not  give  immediate  relief,  the  probang  may  be 
introduced  into  the  stomach,  and  be  tbe  means  of  conveying  away  the  ns  as  fiut  as  it  is  gene- 
rated ;  and  I  have  seen  it  successful  when  tbe  complaint  was  produced  ooth  by  potatoes  and  clo- 
Ter;  but  I  never  saw  an  instance  of  lioven  from  tumipi^  except  from  obstraction  of  the  gnlleL 
Tbe  trial  of  the  probang  is  useful  to  show  whether  the  complaint  arises  from  obstruction  or  other- 
wise, for  should  it  pass  eaaly  down  the  tbroat  and  the  complaint  continue,  of  course  die  case  is  a 
decided  one  of  hoven.  Placing  an  instrament  auch  as  in  fig.  270,  across  die  mouth,  to  keep  it 
open,  is  an  American  cure  which  is  said  never  to  have  failed.  But  tbe  gas  may  be  generated  so 
rapidly  that  neither  medicines  nor  the  probang  may  be  able  to  prevent  or  convey  away,  in  which 
case  tne  apparendy  desperate  remedy  of  paundtinif  must  be  had  reoourae  ta  "  The  place  for 
puncturing  tbe  paunch."  directs  Professor  Dick,  "is  on  the  left  side,  in  tlie  central  point  between 
tbe  lateral  processes  of  the  lumbar  vertebra,  the  spine  of  tbe  ileum,  and  the  last  nb.  Here  the 
troehar  may  be  introduced  without  fear.  If  air  escape  rapidly,  all  is  well.  The  canula  may  re- 
main in  for  a  day  or  two.  and,  on  withdrawal,  little  or  no  inconvenience  will  usually  manifest 
itself  If  no  gas  escape,  we  must  ealaiige  the  opening  freely,  till  the  hand  can  be  mtroduced 
into  the  paunch,  and  its  contents  removed,  as  we  have  sometimes  seen,  in  prodigious  quantities. 
This  done,  we  should  close  the  wound  in  the  divided  paunch  with  2  or  3  stitches  of  fine  catgut^ 
and  carefniljr  approximate  and  retoin  the  sides  of  the  external  wound,  and  with  rest,  wait  for  a 
cure,  which  is  often  as  complete  as  it  is  ffpeedy."t  To  stren^[then  your  confidence  in  the  per- 
fiHrmance  of  this  opemtion,  I  may  quote  a  mediod  authority  on  its  safe  effects,  in  tbe  human  sub- 
ject, even  to  the  extent  of  exposing  tbe  intestines  as  they  lay^  in  the  abdomen.  "  I  should  expect 
no  immediately  dangerous  effects  nnom  opening  the  abdominal  cavity.  Dr.  Blondell  has  stated 
that  he  has  never,  in  bis  experiments  upon  the  rabbit  observed  any  marked  collapse  when  the 
peritoneum  was  laid  open,  although  in  full  expectation  of  it  The  ^reat  danger  to  be  apprehend- 
ed is  from  inflammation,  and  the  sorgeon.  of  course,  will  do  all  in  his  power  to  guard  against  it."| 
I  once  used  the  troehar  with^Mess  in  the  case  of  a  Skibo  stot  which  had  been  put  on  potatoes 
fVom  turnips,  and  as  lie  was  ^Bry  high  condition,  took  a  little  blood  from  him.  and  he  recovered 
very  rapidly*  lo  another  yel^Flost  a  fine  1 -year-old  Short-Horn  quey  by  hoven,  occaMoned  by 
potatoes.  Oil  and  turpentine  were  used,  but  as  the  complaint  had 
remained  too  long,  before  it  was  noticed  by  myself  late  at  night  Pig*  STSl 

the  medicine  had  n5  effect  The  probang  went  down  easily, 
proving  there  was  no  obstruction.  The  troehar  was  then  thrust  in, 
out  soon  proved  ineffectual,  and  as  I  had  not  the  courage  to  use 
the  knife  to  enlarge  the  opening  the  troehar  had  made,  and  with- 
draw the  contents  of  the  paunch  with  tbe  hand,  the  animal  aank 
and  was  immediately  slaugntered.  The  remedies  cannot  be  too 
soon  applied  in  the  ca9e  of  hoven. 

(1295.)  The  troehar  is  represented  in  fig.  272.  It  consisu  of  a 
round  rod  of  iron  a,  5  inches  in  length,  terminating  at  one  end  in  a 
triangular,  pyramldal-nhapcd  point  and  furnished  with  a  wooden 
handle  at  the  other.  The  rod  is  sheathed  in  a  cylindrical  cover 
or  ease  b,  called  the  canula,  which  is  open  at  one  end,  permitting 
its  point  to  prq|ect  and  furnislied  at  the  other  with  a  broad,  cirou- 
lar  flange.    The  canula  is  kept  tight  on  the  rod  by  means  of  a  slit  thi  tbocbar. 

at  iu  end  nearest  the  point  of  the  rod,  which,  being  somewhat 

larger  in  diameter  than  its  own  body,  expands  the  slit  end  of  the  canula  until  h  meets  the  body» 
when  the  slit  collapses  to  Its  ordinary  siae,  and  the  canula  is  kept  secure  behind  the  enlarged 
point  as  at  e.  On  using  the  troehar,  m  the  state  as  seen  by  e,  it  is  foreed  with  a  thrust  into  the 
place  pointed  out  above,  through  the  dtin  into  the  paunch;  and  on  wididrawing  the  rod  by  flf 
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hanJln    whinh  U  mdSj  done,  iiotwilliilMiding  the  oimiriTaaoe  to  keep  it  on    Ae  eaanlt  fa  lift 

in  the  opening,  to  permtt  the  gM  to  etcmpe  through  Iti  channel  On  ■oooimt  of  the  diitended 
•tete  of  the  uub,  Uie  troeber  mev  reboand  from  the  throat;  and  in  tnch  an  erent,  a  connderahle 
inve  moMt  be  wed  to  peaemte  the  akin. 

(1996.)  The  fardUbound  of  cattle  and  theep  ii  nothing  more  than  a  modiftoation  of  the  diMM» 
fai  Dorset  calleo  ■tomach-itaggen,  which  is  caosed  by  an  enormous  distension  of  the  stomach.  "  In 
this  Tariety,  U  has  been  ascertained,"  says  Professor  Dick,  "  that  the  manmlies  are  most  involred, 
its  secretioBs  are  sospended,  and  its  contents  become  diy,  hard,  and  caked  into  one  solid  maasL 
Though  tlie  constipation  is  great,  yettliere  is  sometimes  the  appearance  of  a  slight  parginff,  wliiclk 
nay  deceive  the  practitioner."*  The  remedial  measures  are,  nrst,  to  relieve  the  stomach  by  large 
dmnches  of  warm  water,  by  the  nse  of  the  stomaob-pomp.  Seardting  and  sHmnlating  laxatives 
•le  tlien  given,  aasisfed  by  clysten^  and  then  cordials. 

(1397.)  WarU  and  anrU-berrie»  are  not  nncommon  excrescences  upon  cattle.  They  are  chieflv 
eoafinea  to  the  groin  and  belly.  I  have  freqoentljr  removed  them  by  Kgatore  with  wsxed  silk 
thread.  Bscharottos  have  great  efBoacy  in  removing  them  soch  as  alam,  blaestone,  oocrosive 
snblimate. 

(1X98.)  Eneif&ted  tumon  sometimes  appear  on  cattle,  and  may  be  removed  by  simple  incisionp 
having^  no  decided  root  or  adhesion.  I  bad  a  S-year^old  Short-Horn  qney  that  bad  a  large  one 
apon  the  front  of  a  hind  foot,  immediately  above  the  coronet,  which  was  removed  by  sim|^  in- 
cision by  a  veterinary  surgeon.  What  the  true  cause  of  its  appearance  may  have  been,  I  cannot 
say ;  but  the  qaey,  when  a  oalC  was  seen  to  kick  a  straw-rack  vi<^eht)y  with  the  foot  afibcfeed, 
and  was  lame  in  oonseqnenoe  for  a  fow  days ;  aiter  which,  n  small  swellinff  made  its  appearance 
upon  the  place,  which,  gradually  enlarging,  became  the  loose  and  unsightly  tumor  wnioh  wan 
removed. 

(1999.)  A  gray'COlorDd  scabby  eraptifitt,  vnlgariy  called  the  iuker^  sometimes  oomee  oat  on 
yoonff  cattle  on  the  naked  skin  around  the  eyo'lids,  and  upon  the  nose  between  and  above  the 
nostnis.  It  is  considered  a  sign  of  thriving,  and  no  doubt  it  makes  its  appearance  most'likely  on 
boaste  that  are  improving  from  a  low  state  of  condition.  It  may  be  removed  by  a  few  appli(»- 
tioas  of  sulphur  ointment. 

J  1300.)  In  winter,  when  cows  are  heavy  in  calf,  some  are  troubled  with  a  complaint  commonly 
led  a  coming  down  cf  ike  calf-bed.  A  part  of  the  womb  is  seen  to  protrude  through  the  va- 
ginal passage  when  the  oow  lies  down,  and  disappears  when  she  stands  up  again.  It  is  oap- 
pooed  to  originate  after  a  very  severe  labor.  ^  Bandages  have  been  recommended,  but  in  the  case 
of  the  cow,  thev  would  be  troublesome,  and  indeed  are  unnecessary ;  for  if  the  litter  is  made  firm 
and  higher  at  llie  back  than  the  front  part  of  the  stall,  so  as  the  hmd-qoarter  of  the  cow  shall  be 
higher  than  the  fore  when  Ijring,  the  protrusion  will  not  occur.  I  had  a  oow  that  was  troubled 
with  thb  inconvenience  every  year,  and  as  she  had  no  case  of  severe  labor  in  my  ysasession,  I 
did  not  know  whether,  in  her  case,  it  was  occasioned  by  such  a  circumstance ;  but  it  seemed  to 
give  her  no  uneasiness,  when  the  above  preventive  remedy  was  resorted  to. 

(1301.)  It  not  anfreqnendy  happens  to  cattle  in  large  courts,  and  more  especialhr  to  these  in  the 
court  nearest  the  oom-bam,  that  an  oat-chaff  gets  into  one  of  their  eyes  in  a  windy  day.  An  irri- 
tation hnmediatdy  takes  place,  canshig  copious  watering  from  the  eye,  and,  if  the  chuT  is  not  re- 
moved, a  considerable  inflammation  and  consequent  pain  soon  ensue,  depriving  tlie  saflbrer  of 
the  desire  ibr  food.  To  have  it  removed,  let  the  animal  be  firmly  held  by  a  number  of  men,  and 
as  beasts  are  particnlariy  jealous  of  having  an  vthing  done  to  their  eyes,  a  yoan^  beast  even  wiQ 
require  a  number  of  men  to  hold  it  iasL  The  wre-finger  should  then  be  gendy  introduced  under 
the  eye-lid,  pushed  in  fs  fv  as  it  can  ^,  and  being  moved  round  along  the  soimce  of  the  eye-ball, 
is  brought  round  to  its  original  poaiticm,  and  then  carefullv  withdrawn  and  examined,  to  see  if 
the  chuT  has  b^ta  removed  along  with  it,  which  it  most  likely  will  be ;  but  if  not,  repeated  at- 
tempts will  soooeed.  A  thin  handkerohief  around  the  finger  will  secure  the  extracticm  at  the  first 
attempt.  Fine  salt  or  snuff  have  been  reoommonded  to  be  blowi^into  the  eye  when  so  affected, 
tliat  the  consequent  increased  discharge  of  tears  may  float  away  tlie  irritating  substance ;  but  the 
assistance  of  the  finger  is  less  painful  to  the  animal,  and  sooner  over,  and,  as  it  is  an  operation  I 
have  frequently  peitonned  with  nndeviating  success,  I  can  attest  ite  efficacy  and  safety. 
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*'  Frisk,  danoe  and  leap  like  (iill-fed  beasts,  and  even 
Turn  up  their  wanton  heels  agahnt  the  Heaven ; 
Not  unaemandinf  disk  this  plesssnt  life 
fiervBs  but  to  ib  them  Ibr  the  buteher'a  knife.** 


(1302.)  It  is  requisite  that  cattle  wHicb  have  been  disposed  of  to  the 
dealer  or  butcher,  or  are  intended  to  be  driyen  to  market,  should  undergo 
a  preparation  for  the  journey.  If  they  were  immediately  put  to  the  road 
to  trayel,  from  feeding  on  grass  or  turnips,  when  their  bowels  are  full  o^ 
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indigested  vegetable  matter,  a  scouring  mieht  ensue,  wbich  would  render 
them  unfit  to  pursue  their  journey ;  and  this  complaint  is  the  more  likely 
to  be  brought  on  from  the  strong  propensity  which  cattle  have  to  take 
violent  exercise  on  feeling  themselves  at  libeity  from  a  long  confinement. 
They  in  fact  become  light-headed  whenever  they  leave  the  hammel  or 
byre,  so  much  so  that  they  actually  **  fi-isk,  dance  and  leap,"  and  their 
antics  would  be  highly  amusing,  were  it  not  for  the  apprehension  they 
may  hurt  themselves  against  some  opposing  object,  as  they  seem  to  regard 
nothing  before  them.  I  remember  seeing  a  dodded  Angus  stot  let  out  of 
a  byre  running  so  recklessly  about  that  at  length, he  came  at  full  speed 
with  his  head  against  the  wall  of  the  steading,  and  was  instantly  felled  to 
the  ground.  Before  any  one  could  run  to  his  assistance  he  sprang  upon  his 
feet  and  made  off  again  at  full  speed,  holding  his  head  high  and  tail  on  end, 
as  if  he  felt  proud  of  having  done  a  feat  which  no  one  else  could  imitate. 
With  distended  nostrils  and  heaving  flanks  he  appeared  dreadfully  excited ; 
but  on  being  put  into  his  byre  he  soon  calmed  down.  On  being  let  out 
for  the  first  time  cattle  should  be  put  awhile  into  a  large  court,  or  on  a 
road  well  fenced  with  inclosures,  and  guarded  by  men,  to  romp  about. 
Two  or  three  times  of  such  liberty  will  make  them  quiet ;  and,  in  the 
mean  time,  to  lighten  their  weight  of  carcass,  they  should  get  hay  for  a 
large  proportion  of  their  food.  These  precautions  are  absolutely  neces- 
sary for  cattle  confined  in  byres,  otherwise  accidents  may  befall  them  on 
the  road,  where  they  will  at  once  break  loose.  Even  at  home  serious 
accidents  sometimes  overtake  them,  such  as  the  breaking  down  of  a  horn, 
casting  off  a  hoof,  spraining  a  tendon,  bruising  ribs,  and  heating  the  whole 
body  violently  ;  ana,  of  course,  when  any  such  ill  luck  befalls,  the  animal 
affected  must  be  lefl  behind,  and  become  a  drawback  upon  the  value  of 
the  rest,  unless  kept  on  for  some  time  longer. 

(1303.)  Having  been  prepared  for  the  road,  the  drover — who  may  be 
your  own  shepherd,  or  a  hired  professional  drover — ^takes  the  road  very 
slowly  for  the  first  two  days,  not  exceeding  7  or  8  miles  a  day.  At  night, 
in  winter,  they  should  be  put  into  an  open  court  and  supplied  with  nay 
and  water  and  a  very  few  turnips ;  for  if  the  turnips  are  suddenly  vrith- 
drawn  from  them,  their  bellies  will  become  what  is  termed  dinged^  that  is, 
shrunk  up  into  smaller  dimensions — a  state  very  much  against  a  favorable 
appearance  in  a  market.  Afler  the  first  two  days  they  may  proceed  faster, 
say  12  or  13  miles  a  'day  if  very  fat,  and  15  if  moderately  so.  When 
the  journey  is  long  and  the  beasts  get  faint  in  travel,  they  should  get 
corn  to  supper^  them.  In  frosty  weather,  when  the  roads  become  very 
hard,  they  are  apt  to  become  shoulder-shaken^  an  effect  of  founder ;  and  if 
sleet  falls  during  the  day,  and  becomes  frozen  upon  them  at  night,  they 
may  become  so  chilled  as  to  refuse  food,  and  shrink  rapidly  away.  I  had 
a  lot  of  12  Angus  oxen  so  affected  on  their  road  to  Glasgow,  when  over- 
taken in  an  unexpected  storm  in  May,  that  I  could  scarcely  recognize  them 
in  the  market.  Cattle  should,  if  possible,  amve  the  day  before  in  the 
neighborhood  of  a  distant  market,  and  be  supplied  with  a  gocnl  feed  of 
turnips  and  hay,  or  grass,  to  make  them  look  fi*esh  and  fill  them  up  again ; 
but  if  the  fair  is  only  a  short  distance,  they  can  travel  to  it  early  in  the 
morning. 

(1304.)  In  driving  cattle  the  drover  should  have  no  dog,  which  will  opiy 
annoy  them.  He  should  walk  either  before  or  behind,  as  he  sees  them 
disposed  to  proceed  too  fast  or  loiter  on  the  road ;  and  in  passing  car- 
riages the  leading  ox,  afler  a  little  experience,  will  make  way  for  the  rest. 
In  other  respects  their  management  on  the  road  is  much  the  same  as  that 
of  sheep,  though  the  rate  of  traveling  is  quicker.    Acc<immodation  will 
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be  foand  at  night  at  stated  distances  along  the  road.  On  putting  Qxen  in 
a  ferry-boat  the  shipping  of  the  first  one  only  is  attenaed  with  nuch 
trouble.  A  man  on  each  side  should  take  hold  of  a  horn,  or  of  a  baiter 
made  of  any  piece  of  rope,  should  the  beast  be  homiest,  and  other  two 
men,  one  on  each  side,  should  push  him  up  behind  with  a  piece  of  rope 
held  between  them  as  a  breaching,  and  conduct  him  along  the  plank  into 
the  boat,  which,  if  it  have  low  gunwales,  a  man  will  require  to  remain 
beside  him  until  one  or  two  more  of  the  cattle  follow  their  companion, 
which  they  will  most  readily  do.  In  neglecting  this  precaution  in  small 
feny-boats,  I  have  seen  the  first  beast  leap  into  the  water,  and  then  it  was 
difficult  to  prevent  some  of  the  rest  doing  the  same  thing  from  the  quay. 

(1305.)  Whatever  time  a  lot  of  cattle  may  take  to  go  to  a  market,  they 
should  never  be  overdriven.  There  is  great  difference  in  management  in 
this  respect  among  drovers.  Some  like  to  proceed  on  the  road  quietly, 
slowly,  but  surely,  and  to  enter  the  market  in  a  placid,  cool  state.  Others, 
again,  drive  smartly  along  for  some  distance  and  rest  to  cool  awhile,  when 
the  beasts  will  probably  get  chilled  and  have  a  staring  coat  when  they 
enter  the  market ;  while  others  like  to  enter  the  market  with  their  beasts 
in  an  excited  state,  imagining  them  then  to  look  gay  ;  but  distended  nos- 
trils, loose  bowels  and  reekin embodies,  the  ordinary  consequences  of  excite- 
ment, are  no  recommendatioil  to  a  purchaser.  Good  judges  are  shy  of 
purchasing  cattle  in  a  heated  state,  because  they  do  not  know  how  long 
they  may  have  been  in  it,  and,  to  cover  any  risk,  will  give  <£!  a  head  be- 
low what  they  would  have  bid  for  them  in  a  cool  state.  Some  drovers 
have  a  habit  of  thumping  at  the  hindmost  beast  of  the  lot  with  his  stick 
while  on  the  road.  This  is  a  reprehensible  practice,  aa  the  flesh,  where 
thumped,  will  bear  a  red  mark  afler  the  animal  has  been  slaughtered,  the 
mark  getting  the  ap))ropriate  name  of  blood-bum^  and  the  flesh  so  affected 
will  not  take  on  salt,  and  is  apt  to  putrefy.  A  touch  upon  the  shank,  or 
any  tendonous  part,  when  correction  is  necessary,  is  all  that  is  required ; 
but  the  voice,  in  most  cases,  will  answer  as  well.  The  flesh  of  overdriven  * 
cattle,  when  slaughtered,  never  becomes  properly  firm,  and  their  tallow 
has  a  soft,  melted  appearance. 

(1306.)  A  few  large  oxen  in  a  lot  look  best  in  a  market  on  a  positien 
rather  above  the  eye  of  the  spectator.  When  a  large  lot  is  nearly  alike 
in  size  and  appearance,  they  look  best  and  most  fevel  on  a  fiat  piece  of 
ground.  Very  large  fat  oxen  never  look  better  than  on  ground  on  the 
same  level  with  the  spectator.  An  ox,  to  look  well,  should  hold  his  head 
in  a  line  with  the  body,  with  lively  oars,  clear  eye,  dewy  nose,  a  well-licked 
hide,  and  stand  firmly  on  the  ground  on  all  his  feet.  These  arc  all  symp- 
toms of  high  healt^  and  good  condition.  Whenever  you  see  an  ox  shin- 
ing his  standing  from  one  foot  to  another,  he  isfoot'sore,  and  has  been  far 
driven.  When  you  observe  him  hanging  his  head  and  his  eyes  watering 
he  feels  ill  at  ease  inwardly.  When  his  coat  stares  he  has  been  over- 
heated some  time,  and  got  a  subsequent  chill.  All  these  latter  symptoms 
will  be  much  aggravated  in  cattle  that  have  been  fed  in  a  byre.  You  may 
discover  when  a  beast  has  been  fed  at  the  stake  with  the  seal  or  baikie,  by 
observing  a  fretted  and  callous  mark  on  the  top  of  the  neck  immediately 
behind  the  ears  ;  by  the  hoofs  being  rather  overgi'own  at  the  points ;  by 
marks  of  dung,  or  at  least  much  resting,  upon  the  outside  of  the  hams ; 
and  very  frequently  by  the  remains  of  Hce  upon  the  tail-head  and  top  of 
shoulder,  their  scurf  remaining,  or  the  hair  shorn  off  altogether. 

(1307.)  In  all  customs  relating  to  markets  it  is  the  same  with  cattle  as 
with  sheep  (1167).  And  an  ox  puts  on  fat  precisely  in  the  same  manner 
as  a  sheep  (1169). 
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(1308.)  In  judging  cattle  the  pFOceduie  is  somewhat  diffierent  from  dm 
of  sheep,  inasmuch  as  the  hair  of  cattle  not  hiding  their  form  so  eSectu&f 
as  wool  does  that  of  shem,  the  eye  is  more  used  than  the  hand ;  indeed^ 
in  the  case  of  ripe  fed  catue,  the  eye  alone  is  consulted.  The  hand  as  wdl 
as  the  eye  is  brought  into  use  in  judging  of  lecm  cattle  to  lay  on  to  giusor 
to  fatten  on  turnips ;  and  when  we  come  to  consider- that  matter  in  Bummer 
and  autumn,  I  shall  let  you  know  the  use  of  the  hand  in  determining  the 
qualities  essential  to  a  good  lean  beast.  Meantime  our  business  is  vitb 
fat  beasts ;  and  although  judging  them  by  the  eye  is  not  a  difficult  thb| 
in  itself,  it  is  rather  difficult  to  describe  in  words.  With  the  asnstance, 
however,  of  the  accompanying  figures,  I  hope  you  will  obtain  some  usefbl 
hints  toward  acquiring  a  knowledge  of  the  art  When  you  look  st  tbe 
near  side  of  a  ripe  ox  in  profile^and  this  is  the  side  usually  chosen  to  be 
gin  with — whatever  be  its  nze,  imagine  its  body  to  be  embraced  within  a 
rectangled  parallelogram,  as  in  fig.  273 ;  and  if  the  ox  is  filled  up  in  all 
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points*  his  carcass  will  occupy  the  parallelogram  ahcd  bb  fiilly  as  in  tbe 
ngure ;  but,  in  most  cases,  there  will  be  deficiencies  in  various  pazts— not 
that  eUl  the  deficiencies  will  occur  in  the  same  animal,  but  difiterent  ones 
in  different  animals.  The  flank  e,  for  instance,  may  be  shrunk  up,  and 
leave  a  space  there  to  the  line ;  or  the  brisket ^ may  descend  much  nrtber 
down  than  is  represented  ;  or  the  rump  c  may  be  elevated  much  above  tbe 
line  of  the  back ;  or  the  middle  of  the  back  ^  may  be  much  hollowed  be- 
low the  line ;  or  the  top  of  the  shoulder  h  may  be  nmch  elevated  above 
it;  or  a  large  space  may  be  lefl  unfilled  in  the  hamF above  d.  Then  a 
similar  survey  should  be  made  behind  the  animal ;  the  iniaginary  lio0 
should  inscribe  it  also  within  it  the  perimeter  of  a  rectangled  parallelo- 
gram, though  of  different  form  from  the  other,  as  represented  in  fig.  274, 
where  the  breadth  of  the  hook-bones,  a  and  5,  is  maintained  as  low  as  the 
points  c  and  d  /  and  the  doHng  between  the  legs  at  e  is  also  well  filled  up. 
This  figure  gives  a  somewhat  exaggerated  view  of  the  appearance  of  a 
fat  ox  behind ;  but  still  it  gives  the  form  of  the  outlme  wtiidi  it  thoaU 
have.  Then  go  in  front  of  the  ox,  and  there  imagine  the  outline  of  the 
body  at  the  shoulder,  inscribed  within  a  rectazurled  paraHelogram ahcit 
fig.  275,  of  exactly  the  same  dimensions  as  tne  one  in  fig.  ZTL  The 
shoulder,  from  a  to  &,  is  apparently  of  the  same  breadth  as  across  tbe 
hook-bones,  from  a  to  i,  fig.  274.  The  off-side  of  the  animal  may  of 
course  be  expected  to  be  similar  in  outline  to  the  near  side.    Having  thai 
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obtained  an  idea  of  the  outline  which  a  fat  ox  should  have,  let  us  now  at* 
tend  to  the  filling  up  of  the  area  of  the  paraUelogram. 


Fig.  874. 
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(1309.)  On  looking  again  at  the  near-side  view,  fig.  271,  observe  whether 
the  ribs  below  and  on  each  side  of  g  are  rounded,  and  nearly  fill  up  the 
space  between  the  more  projecting  points  h  and  k^  that  is,  between  the 
sbeulden  and  the  hook.  Observe  also  whether  the  shoulder  A  is  flat,  some- 
what m  the  same  plane  as  g,  or  more  rounded  and  prominent ;  and  whe- 
ther the  space  behind  the  shoulder,  at  i,  is  hollow  or  filled  up.  Observe, 
again,  whether  the  shoulder-point  I  is  projecting  and  sharp,  or  rounded 
(£;  and  whether  the  neck,  between  a  and  l,  is  flat  and  sunk,  or  sweeps 
finely  in  with  the  shoulder.  Observe  yet  more,  whether  the  muscles  at  m 
are  thin  and  fiat,  or  full  and  rounded ;  and  whether  the  hook-bone  k  pro- 
jects or  sinks  in,  or  appears  to  connect  itself  easily  with  the  rump  c  on  the 
one  hand,  and  with  uieribs^on  the  other.  With  all  these  alternative 
particulars  before  you,  they  should  be  ari'anged  in  the  following  manner, 
to  constitute  points  in  perfection. 

(1310.)  The  line  fix>m  the  shoulder  to  the  hook,  from  h  to  k,  fig.  273, 
should  be  parallel  to  the  back-bone.  The  space  on  each  side  of  g,  along 
the  ribs  frona  g  to  h,  and  along  the  loin  from  g  to  k,  does  not  fall  in  with 
the  line  h  and  k,  but  should  be  a  little  nearer,  and  almost  as  high  as  the 
back-bone,  with  a  rounding  fall  of  the  ribs  down  the  side  of  the  animal. 
The  loin,  from  k  to  g,  should  be  perfectly  fiat  above,  on  the  same  level  aa 
the  back-bone,  and  drop  down  on  this  side,  in  connection  with  the  utmost 
rounding  of  the  ribs.  The  point  of  the  hook  k  should  just  be  seen  to  pro* 
ject,  and  no  more  f  and  the  space  between  it  and  the  rump  c  should  grad- 
ually sweep  round  to  the  narrower  breadth  of  the  pelvis,  as  seen  from  a 
to  c  or  (  to  c  in  fkg.  276.  t  is  placed  at  the  utmost  bond  of  the  ribs,  along 
^ich  a  straight  line  should  touch  every  point  through  i,  from  the  front  of 
the  shoulder  to  the  buttock.  The  triangular  space  comprehended  within 
a  hi  should  gradually  taper  from  the  shouldei^point  to  the  head.  A  straight 
line  from  I,  the  shouldor-poipt,  should  touch  every  spot  fi*om  it  to  m.  The 
line  of  the  back  should  bo  straight  fi:om  a  to  c;  the  tail  should  drop  per* 
pendicukrly  from  cto  d;  and  me  belly  should  sweep  level,  not  high  at  e 
nor  dropping  aty.  There  are  thus  three  straight  lines  alon^  the  side  of  a 
fat  ox,  firom  a  to  c,  one  through  »,  and  from  /  to  9».  Proceedmg  behind  the 
animal  to  fig.  274,  the  space  between  the  hooks,  from  a  to  6,  should  be  level, 
but  a  little  rounded  off  at  both  endv  and  the  bone  at  the  top  of  the  tail 

only  being  allowed  to  project  a  little  upward.    The  muscles  on  each  side 
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below  the  hooks,  at  g  and^i  when  fuller  than  the  hooks,  is  no  defarmUy^ 
bat  should  they  be  no  fuller,  they  are  right.  The  muscles  at  c  and  d^ 
down  the  side  of  the  hams,  are  allowed  to  sweep  gradually  toward  the 
bock  joints  of  the  legs.  The  closing  at  e  should  be  Well  filled  up  to  furnish 
the  rounds  fully,  but  freely,  for  packed  rounds  prevent  easy  motion  of  the 
hind  legs.  Sometimes  the  tail  is  hid  in  a  channel  left  by  the  muscles  be- 
tween e  and^  but  this  is  not  usually  the  case.  On  going  to  the  front  view^ 
fig.  275,  the  shoulder-top  between  a  and  b  should  be  filled  out  with  a  na- 
tural round,  and  the  muscles  below  it  upon  the  shoulder-blades  should 
always  project  farther  than  the  braadth  of  the  shoulder-top,  and  in  this  re- 
spect the  fore-quarter  differs  fi'om  the  hind,  where  the  muscles  below  the 
hooks  seldom  project  beyond  them.  The  shoulder-points  e  andy  should 
not  be  prominent,  but  round  off  with  the  muscles  of  the  neck  toward  g 
where  the  round  of  the  front  of  the  neck  falls  from  the  head  to  the  breast 
where  the  upper  part  of  the  brisket  h  meets  it,  and  projecting  a  little  in 
front,  is  rounaed  below  and  forms  the  lowest  part  of  the  body  of  a  fat  ox, 
and  should  be  well  filled  out  in  breadth  to  spread  the  fore-legs  asunder. 
The  fore-legs  are  usually  farther  apart  than  the  hind,  but  the  hind  at 
times,  when  the  s/iaw  or  cod  is  large  and* fat,  is  as  much  and  even  more 
apart. 

(1311.)  The  objectionable  deviations  from  these  points  are  as  follows  : 
In  fig.  273,  a  hollow  back  at  g  is  bad,  showing  weakness  of  the  back-bone. 
A  high  shoulder-crest  at  h  is  always  attended  with  a  sharp  thin  shoulder, 
and  has  the  effect  of  bringing  the  shoulder-tops  a  and  h,  fie.  275,  too  close 
together.  A  long  distance  between  g  and  k  makes  the  loins  hollow,  and 
gives  to  a  beast  what  is  called  a  washy  appearance,  and  is  always  attended 
witli  a  liability  to  looseness  in  the  bowels.  This  washiness  is  generally 
attended  with  an  inordinate  breadth  of  hooks,  from  a  to  i,  fig.  274,  and 
causes  them  to  project  much  beyond  the  muscles  below.  A  shaip  project- 
ing hook  is  always  accompanied  with  flat  ribs  at  g, 
fig.  273,  and  ribs  when  flat  give  the  animal  a  hollow 
side,  which  bears  little  flesh,  the  viscera  being  thrown 
down  into  the  cavity  of  the  belly,  which  droops  con- 
siderably below  the  line  ;  but  in  the  event  of  tne  mus- 
cles of  the  abdomen  having  a  greater  weight  to  bear, 
they  become  thicker  and  stronger,  and,  accordingly, 
the  flesh  there  becomes  less  valuable,  and  it  has  also 
the  eflect  of  thinning  away  the  thick  flank  f.  Flat- 
ness of  rib  is  also  indicative  of  hollowness  of  the 
space  behind  the  shoulder,  so  much  so,  indeed,  that 
the  animal  seems  as  if  it  had  been  gripped  in  too 
firmly  there.  As  the  flesh  is  taken  away  from  the 
shoulder-blade  by  a  sharp  shoulder  and  hollow  ribs,  so 
the  shoulder-joint  I  projects  the  more,  and  causes  a 
thinness  of  the  neck  between  a  and  I,  The  rump- 
bone,  at  c,  frequently  rises  upward,  thereby  spoiling 
the  fine  straight  line  of  the  back  ;  and  whenever  this 
happens,the  rump  between  k  and  c  wants  flesh  and  even 
becomes  hollow,  thereby  much  deteriorating  the  value 
of  the  hind-quarter.  A  projecting  hook  k  also  thins 
away  the  muscles  about  m,  and  behind  it  to  the  rounds ; 
and  this  again  is  followed  by  an  enlargement  of  the 
openings  at  the  closing  0,  fig.  274.  Whenever  the  shoulder  becomes  thin 
and  narrow,  when  viewed  in  front,  as  in  fig.  275,  the  shoulder-points  e  and 
y  are  widar  than  from  a  to  3,  and  while  tins  ef&ce  is  produced  above^  th« 
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briifticet  A  helow  becomes  less  fat,  and  permits  the  fore-legs  to  stand  neai*er 
cfecli  othei\  A  greatly  com  mend  at  ory  point  of  a  fat  ox  is  a  level  broad  buck 
ft'om  tump  to  shoalder,  because  all  the  flesh  seen  from  this  position,  as  ia 
endeavored  to  be  represented  by  fig.  27G,  is  of  the  most  valuable  descrip- 
tion ;  where  the  tiiangnlar  space  included  between  a,  />,  c,  is  the  rump; 
the  tnangular  space  between  a,  h^  d,  the  loin  ;  and  the  space  between  d 
and  f,  deflecting  oti  both  sides  toward  y  and  g^  the  ribs,  the  value  of  aH 
which  parts  t^ire  enhanced  the  more  nearly  they  all  are  on  a  level  with 
each  other.  All  that  I  have  endeavored  to  describe,  in  those  paragrapl)«, 
of  the  points  of  a  fat  ox,  can  l>e  judged  of  ahme  by  the  eye,  and  most 
judges  never  think  of  employing  any  other  means ;  but  the  as^istancf) 
derived  from  the  hand  is  impoitant,  and  in  a  beginner  cannot  be  dispensed 
with. 

(1312.)  The  first  point  usually  JiaruUcd  is  the  end  of  the  rump  at  tlto 
tail-head,  at  c,  fig.  373,  although  any  fat  1161*6  is  vei*y  obvious,  and  sometime! 
ottaitis  to  an  enormous  size,  amounting  even  to  deformity.  The  hook-bone 
k  gets  a  toach,  and  when  well  covered,  is  light ;  but  should  the  h<:>ne  be 
edsily  distinguished,  the  ramp  l>etween  k  and  c  and  the  loin  from  A;  to  ^ 
ifiay  bo  suspected,  and,  on  handling  these  places,  the  probability  is  th^t 
Ihey  will  both  be  hard,  and  deficient  of  flesh.  To  the  hand,  or  rather  to 
the  points  of  the  finget*s  of  the  right  hand,  when  laid  upon  the  libs  g,  the 
flesh  should  feel  sofl  and  thick  and  the  form  be  round  when  all  is  righl, 
but  if  the  ribs  are  flat  the  flesh  will  feel  hard  and  thin,  from  want  of  fat. 
The  skin,  too,  on  a  rounded  rib,  will  feel  sofl  and  mobile,  the  hair  deep 
atkd  mossy,  both  indicative  of  a  kindly  disposition  to  lay  on  flesh.  The 
hand  then  grasps  the  flank  e,  and  flnds  it  thick,  when  the  existence  of  in- 
ternal tallow  is  indicated.  The  cod  is  also  fat  and  large,  and  on  looking 
nt  it  fiT)ra  behind  seems  to  force  the  hind  legs  more  asunder  than  thev 
trould  naturally  be.  The  palm  of  the  hand  lai<l  along  the  line  of  the  back 
from  c  to  h  will  point  out  any  objectionable  hard  piece  on  it,  but  if  all  is 
Bbd  and  pleasant,  then  the  shoulder-top  is  good.  A  hollowncss  l)ehind  the 
shoulder  at  t  is  a  very  common  occurrence  ;  but  when  it  is  filled  up  with 
a  layer  of  fat.  the  flesh  of  all  the  fore-quarter  is  thereby  rendered  very  muoh 
inore  valuable.  You  would  scarcely  believe  that  such  a  difference  could 
exist  in  the  flesh  between  a  lean  and  a  fat  shoulder.  A  high  narrow  shoul- 
der is  frequently  attended  with  a  ridged  back-bone,  and  low-set  narrow 
hooks,  a  form  which  gets  the  appropriate  name  of  razor-hack,  with  which 
will  always  be  founid  a  deficiency  of  flesh  in  all  the  upper  part  of  the  ani- 
mal, where  the  best  flesh  always  is.  If  the  shoulder-point/  is  covered,  ancl 
feels  sofl  like  the  point  of  the  hook-bone,  it  is  good,  and  indicates  a  well- 
filled  neck-vein,  which  runs  from  that  point  to  the  side  of  the  head.  The 
aboulder-point,  however,  is  often  bare  and  pi'ominent.  When  the  neck- 
rem  is  so  firmly  filled  up  as  not  to  permit  the  points  of  the  fingers  into  the 
inside  of  the  shoulder^point,  indicates  a  well  tallowed  animal ;  as  alsO'does 
the  filling-up  between  the  brisket  and  inside  of  the  fore-legs,  as  well  as  a 
fiill,  projecting,  well-covered  brisket  in  front.  When  the  flesh  comes  down 
heavy  upon  the  thighs,  making  a  sort  of  double  thigh,  somewhat  like  the 
shape  at  d  and  e,  fig.  274,  it  is  called  lyary^  and  indicates  a  tendency  of 
the  flesh  to  grow  on  the  lower  instead  of  the  upper  pait  of  the  body. 
These  ai«  all  the  points  that  require  touching  token  the  hand  is  used  ;.  ana 
hi  a  higb'iconditioned  ox,  riioy  may  be  gone  over  very  rapidly. 

(1313.)  Cattle  are  made  to  fast  befora  being  slaughtered,  as  welL  A 
lAieep.  The  time  they  should  stand  depends  on  die  state  of  the  animal  on 
its  arrival  at  the  shambles.  If  it  has  been  driven  a  considerable  distance 
in  a  proper  manner,  the  bowels -will  be  in  a  tolerably  empty  state,  so  that 
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12  hours  may  Bullicif ,  but  if  full  and  just  off  its  food,  24  hours  will  be  re- 
quired. Beasts  that  have  been  overdriven,  or  much  struck  with  sticks,  or 
are  in  any  degree  infuriated— or  raised,  as  it  is  termed — should  not  be 
immediately  slaughtered,  but  allowed  to  stand  on  dry  food,  such  as  hay, 
until  the  symptoms  disappear.  While  such  precautions  are  ceilainly  ne- 
cessary to  pre8ei*ve  meat  in  the  best  state,  we  can  scarcely  credit  the  lods 
there  must  be  incurred  every  year  in  Smithfield  market  in  London,  by  the 
injuries  sustained  by  the  animals  being  dnven  through  the  streets  of  an 
immensely  peopled  metropolis.  The  state  of  many  of  the  animals  in  the 
market  on  a  Monday  mommg  is  truly  pitiable.  *'  The  loss  to  the  grazier," 
says  a  writer  who  advocates  the  removal  of  the  market  to  the  suburbs,  "  is 
in  the  difference  in  value  of  his  sheep  or  cattle,  when  they  arrive  in  the 
neighborhood  of  the  metropolis,  and  when  offered  for  sale  in  Smithfield 
after  intense  suffering  from  hard  blows,  driving  over  the  stones,  from  hun- 
ger, thirst,  fright,  and  the  compressed  state  in  which  they  are  constrained 
to  be  packed  ;  the  sheep  and  beasts  the  whole  time,  from  their  raised  tem- 
perature, clouding  the  atmosphere  of  Smithfield  with  dense  exhalations 
nom  their  bodies.  The  Lonaon  butcher,  carrying  on  a  respectable  trade, 
will  at  all  times,  when  he  enters  the  market,  reject  such  cattle  or  sheep  as 
are  what  is  termed  in  a  mess  ;  that  is,  depressed,  after  excitation  by  being 
overlaid  or  overdriven,  or  such  as  have  been  more  than  usually  trouble- 
some in  getting  into  the  market,  and,  consequently,  will  be  in  a  more  wor- 
ried and  exhausted  condition.  It  is  to  be  obserN'ed  that  all  animals  brought 
into  Smithfield,  especially  on  the  Monday's  market-day,  are  more  or  less 
in  the  condition  above  described.''  He  goes  on  to  state  that  **  a  calcula- 
tion has  been  made,  that  512,000  serious  and  extensive xcdematous  bruises 
are,  in  the  course  of  one  year,  discovered  on  cattle  after  they  are  slaugh- 
tered. The  pain  these  bruises  must  occasion  to  the  cattle,  and  the  loss  t0 
the  butcher  or  the  public,  is  exclusive  of  those  parts  of  the  animal  which 
suffer  most  from  the  conduct  of  the  drovers,  namely,  the  head,  especially 
the  nasal  organs,  and  concussions  of  the  brain  l>y  blows  on  the  horns,  be- 
sides the  more  acute  suffering  from  blows  on  the  hocks."  The  beef  con- 
sumed in  London,  in  1836,  amounted  to  9^  millions  of  stones,  which,  at 
6s.  a  stone,  gives  a  total  value  of  d£2,S50,000 ;  and  if  its  deterioration  ia 
taken  only  at  half  a  farthing  per  pomul,  the  annual  loss  sustained  by  the 
bruises  of  cattle  alone  will  amount  to  J^69,270  16s.* 
'  (1314.)  Cattle  are  slaughtered  in  a  different  manner  from  sheep,  and 
the  mode  differs  in  different  countries.  In  the  great  alibatoirs  at  Mont- 
martre,  in  Paris,  they  are  slaughtered  by  bisecting  the  spinal  cord  of  the 
cervical  vertebrae ;  and  this  is  accomplished  by  the  driving  of  a  sharp- 
pointed  chisel  between  the  second  and  third  vertebra,  with  a  smart  sti*oke 
of  a  mallet,  while  the  animal  is  standing,  when  it  drops,  and  death  or  in- 
sensibility instantly  ensues,  and  the  blood  is  let  out  immediately  by  open- 
ing the  blood-vessels  of  the  neck.  The  plan  pursued  in  this  countiy  is, 
first  to  bring  the  ox  down  on  his  knees,  and  place  his  under-jaw  upon  the 
ffround,  by  means  of  ropes  fastened  to  his  head  and  passed  through  an 
n'on  ring  in  the  floor  of  the  slaughter-house.  He  is  then  stunned  with  a 
few  blows  from  an  iron  ax  made  for  the  purpose,  on  the  forehead,  the  bone 
f/f  which  is  usually  driven  into  the  brain.  The  animal  then  falls  on  its 
side,  and  the  blood  let  out  by  the  neck.  Of  the  two  modes  the  French  is 
apparently  less  cruel ;  for  some  oxen  require  many  blows  to  make  them 
fall ;  I  once  witnessed  an  ox  receive  nine  blows  before  he  fell.  I  have 
hocird  it  alleged  by  butchers  that  the  separation  of  the  spinal  cord  pro* 

*  Tt»  Qnetdon.ofUie  Smithfield  Uarket  Fully  Coaildored. 
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ducing  a  general  nervous  convulsion  throughout  the  body,  prevents  the 
blood  flowing  so  rapidly  and  entirely  out  of  it  as  when  the  ox  is  stunned 
in  the  forehead.  The  skin  is  then  tsiken  off  to  the  knees,  when  the  leg^ 
are  disjointed,  and  also  off  the  head.  The  carcass  is  then  hung  up  by  the 
tendons  of  the  hough,  on  a  stretcher,  by  a  block  and  tackle,  worked  by  a 
small  winch,  which  keeps  good  what  rope  it  winds  up  by  a  wheel  and 
rachet. 

(1315.)  Every  farm  on  which  sheep  are  killed  should  have  a  proper 
slaughter-house,  such  as  is  seen  at  fig.  1,  Plate  I.  at  y,  the  ground-plan  of 
which  may  be  seen  in  fig.  2,  plate  IL,  where  it  is  represented  to  be  10 
feet  bv  9  feet,  a  space  too  small  when  cattle  are  slaughtered,  but  it  is  very 
rare  that  an  ox  is  slaughtered  on  a  farm,  except  when  one  is  so  that  is 
likely  to  bo  lost  by  some  -acute  disease,  in  which  contingency  the  anima^ 
is  slaughtered  in  the  straw-bam  and  hung  up  by  the  baluks ;  but  it  is  quite 
easy,  when  the  slaughter-house  is  fitting  up,  to  have  a  block  and  tackle 
and  small  winch,  erected  at  a  convenient  coi-ner,  to  be  used  on  such  occa- 
sions. The  floor  should  be  laid  with  clean-droved  pavement,  and  have  a 
decided  slope  to  the  side  at  which  the  drain  is  made  to  take  away  the 
dirty  water  occasioned  by  cleaning,  which  it  should  always  be  thoroughly. 
The  walls  should  also  be  plastered,  and  a  ventilator  placed  on  the  roof, 
to  maintain  a  drafl  of  air.  The  site  chosen  for  the  slaughter-house 
should  be  in  a  cool  place,  away  from  the  sun's  influence  in  summer,  for 
in  a  heated  apartment  meat  never  becomes  Arm.  A  locked  closet  is  use- 
ful to  hold  the  knives,  steel,  and  stretchera,  and  the  outer  door  provided 
with  a  good  thumb-latch  and  lock  and  key ;  the  key,  of  course,  always  to 
remain  in  the  farm-house  until  needed. 

(1316.)  It  is  the  shepherd's  duty  to  act  the  part  of  butcher  on  a  farm. 
He  should  learn  to  slaughter  gently,  dress  the  carcass  neatly  and  cleanly, 
in  as  plain  a  manner  as  possible,  without  flourisJies,  as  the  figures  incised 
on  the  membraneous  skin  are  called,  and  separate  the  valuable  from  the 
worthless  portion  of  the  entrails,  keeping  the  loose  fat  by  itself,  and  hang 
up  the  skin  in  a  suitable  place  to  dry.  It  is  his  duty  also  to  keep  ihe 
slaughter-house  neat  and  clean. 

(1317.)  Afler  the  carcass  has  hung  24  hours,  it  should  be  cut  down  by 
the  back-bone,  or  chine,  into  two  sides.  This  is  done  cither  with  the  saw 
or  chopper ;  the  saw  making  the  neatest  job  in  the  hands  of  an  inexperi- 
enced butcher,  though  it  is  the  most  laborious,  and  with  the  chopper  is 
the  quickest,  but  by  no  means  the  neatest  plan,  especially  in  the  hands  of 
a  careless  fellow.  In  London  the  chine  is  equally  divided  between  both 
sides,  while  in  Scotland  one  side  of  a  carcass  of  beef  has  a  great  deal  more 
bone  than  the  other,  all  the  spinous  processes  of  the  vertebra  being  left  on 
it.  The  bony  is  called  the  lying  side  of  the  meat.  In  London  the  divided 
processes  in  the  fore-quarter  are  broken  in  the  middle  when  waim,  and 
chopped  back  with  the  flat  side  of  the  chopper,  and  this  has  the  effect  of 
thickening  the  fore  and  middle  ribs  considerably  when  cut  up.  The 
London  butcher  also  cuts  the  joint  above  the  hind  knee,  and,  by  making 
some  incisions  with  a  sharp  knife,  cuts  the  tendons  there,  and  drops  the 
flesh  of  the  hind-quarter  on  the  flanks  and  loins,  which  causes  it  to  cut  up 
thicker  than  in  the  Scotch  mode.  In  opening  the  hind-quarter  he  also  cuts 
the  aitch-bone  or  pelvis  through  the  center,  which  makes  the  rump  look 
better.  Some  butchers  in  the  north  country  score  the  fat  of  the  closing  of 
the  hind-quarter,  which  has  the  eflect  of  making  that  part  of  both  heifor 
and  ox  look  like  the  udder  of  an  old  cow.  There  is  far  too  much  of  this 
scoring  practiced  in  Scotland,  and  ought  to  be  abandoned,  and  let  the 

pieces  have  more  their  natural  appearance. 
(io<») 
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'  (1ft  18.)  In  cutting  up  a  carcass  of  T>eef  tlie  London  butclier  cBsp^Vs 
'^mat  expertness ;  he  not  only  discriminates  between  ,  the  qualities  of  us 
qifierent  parts,  but  can  cut  out  any  piece  to  eratify  the  taste  of  his  custom- 
Vrs,  In  this  way  he  makes  the  best  use  of  the  carcass,  realizes  the  larg^ 
vialue  for  it,  while  he  gratifies  the  taste  of  every  grade  of  customers.  A 
figure  of  the  Scotch  and  English  modes  of  cutting  up  a  carcass  of  beeT 
will  at  once  show  you  their  difference,  and  on  being  informed  where  tMe 
.Valuable  pieces  lie,  you  will  be  enabled  to  judge  whether  the  oxen  you 
are  breecnng  or  feeding  possess  the  properties  that  will  enable  you  to  ae- 
knand  the  highest  price  for  them. 

'(1319.)  The  Scotch  mode  of  cutting  up  a  carcass  of  beef  is  represauted 
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in  fig.  277,  and  these  are  the  names  of  the  different  pieces  of  meat : 


a.  The  sirloin,  orliack  sey. 

h,    ..  hook -bone. 

.  large  round  {*•  "^P- 

.  thick  flank. 

.  thin  flank. 

.  small  roand. 

.  l)ougb. 

.  tail. 


1' 


ihtkefon-^ftarUr 
ft,  The  spare  rib  or  fore  sey. 

/,     .-    "now- JiareeandamalL 
fit,  .-    ranner,  J      *»" 

n,    ..  .nineholea. 

o,    . .    brisket 

p,    ..    sboalder-lyar. 

q,    ..    pap  or  shin. 

r»  ,..    iieck. 

i,  '..    sticking  piece. 


a  the  surloin  is  the  principal  roasting-piece,  making  a  very  handsome  d?s%, 
'and  is  a  universal  favorite.  It  consists  of  two  portions,  the  Scotch  anfl 
English  sides,  the  fonncr  is  the  one  above  the  lumbar  bones,  and  is  some- 
what hard  in  ill-fed  oxen  ;  the  latter  consists  of  the  muscles  under  these 
bones,  and  are  generally  covered  with  fine  fat,  and  are  exceedingly  ten- 
der. The  better  the  beast  is  fed  the  larger  is  the  under  muscle,  better 
[covered  with  fat,  and  more  tender  to  eat ;  b  the  hook -bone  and  c  the  but- 
tock are  cut  up  for  steaks,  beef-steak  pie,  or  minced  collops,  and  both  the^, 
'along  yfiih  the  sirloin,  fetch  the  highest  price  ;  d  is  the  large  round,  and  V 
the  small  round,  both  well  known  as  excellent  pieces  for  salting  and  bofl- 
ing,  and  arQ  eaten  cold  with  great  relish ;  A  the  hough  is  peculiarly  suited 
Yor  boiling  d«wn  for  soup,  havine  a  large  proportion  of  gelatinous  matter. 
IBrown  soup  is  the  principal  dish  made  of  the  houp^h,  but  its  decocti^ii 
'forms  an  excellent  stock  for  various  dishes,  and  will  keep  in  a  state  of 
'Jelly  for  a  condiderable  time.  The  synovial  fat,  skimmed  off  in  boilitt;^ 
Jtnis  piepe,  and  poured  upon  oatmeal,  Reasoned  with  pepper  and  salt,  cdh- 
ititu^e?  the  famous^^  brose  for  which  Scotland  has  long  been  celebratejS. 
In  the  making,  this  brose  should  not  be  much  stiiTed,  and  the  oatmeal  left 
%Tnong  the  fat  gr^vy  in  small,  dry  lumps.  It  was  of  this  piece  thkt  ifte  old 
%tvorite  soup  of  Scotland,  called  sk'ink,  vms  mad'e,  e  is  the  thick  and'.y* 
the  thin  flanK   both  excellent  piecds  'for  Baking  aiid  boiling;  Yis  the'ttn, 
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moA  instgnificant  as  it  may  seem,  i(  makes  a  soup  of  very  fine  flavor.  Ho- 
teUkeepers  have  a  trick  of  seasoDing  brown  soup,  or  ratber  beef-tea,  witV 
a  few  joints  of  tail,  and  passing  it  on  for  genuine  ox-tail  soup.  These  are 
all  the  pieces  which  constitute  the  hind-quarter,  and  it  will  be  seen  t];iaf; 
they  are  valuable  both  for  roasting  and  boiling,  not  containing  a  singly 
coarse  piece.  In  the  fore-quarter  is  k,  the  spare  rib  or  fore-sey,  the  six 
ribs  of  the  back  end  of  which  make  an  excellent  roast,  and  when  taken 
from  the  side  opposite  to  the  lifing  one,  being  free  of  the  bones  of  t^e 
spine,  makes  a  large  one ;  and  it  also  makes  excellent  beef-steaks  a!nd 
beef-steak  pie.  I  and  m  are  the  two  runners,  and  n  the  nine-holes,  make 
salting  and  boiling  pieces ;  but  of  these,  the  nine-holes  is  much  the  best, 
as  it  consists  of  layers  of  fat  and  lean  without  any  bone ;  whereas  t^e 
fore  parts  of  the  runners  have  a  piece  of  the  shoulder-blade  in  them,  Bxxi, 
every  piece  connected  with  that  bone  is  more  or  less  coarse-grained ;  o  the 
brisket  eats  very  well  boiled  fresh  in  broth,  and  may  be  corned  and  eaten 
wit^h  boiled  greens  or  carrots ;  p  the  shoulder-lyar  is  a  coarse  piece,  and  fit 
only  for  boiling  fresh  to  make  into  broth  or  beef-tea ;  q  the  nap  or  shin,  is 
amdogous  to  the  hough  of  the  hind- leg,  but  not  so  rich  and  fine,  there  be-^ 
ing  much  less  gelatine  in  it ;  r  the  neck  makes  good  broth,  and  the'stick- 
ing*piece  «  is  a  great  favorite  with  some  epicures,  on  account  of  the  pieces 
of  nch  fat  in  it. '  It  makes  an  excellent  stew,  as  also  sweet  barley  brot^' 
and  the  meat  eats  well  when  boiled  in  it.  These  are  all  the  pieces  of  the 
fore-quarter,  and  it  will  be  seen  that  they  consist  chiefly  of  boiling-pieces^ 
and  some  of  them  none  of  the  finest,  the  roasting-piece  being  confined  to 
the  six  ribs  of  the  spare-rib  k,  and  the  finest  boiling-piece,  corned,  only  to 
be  found  in  the  nine-holes  n, 

(1320.)  In  some  of  the  largest  tovms  of  Scotland  a  difference  of  Id.  per 
lb.  may  be  made  between  the  roasting  and  boiling  pieces,  but  in  most 
towns,  and  in  the  country  villages,  all  the  pieces  raaliae  the  same  prices, 
and  even  the  houghs  and  shins  fetch  3d.  per  lb. 

(1321.)  In  the  English  mode  the  pieces  are  cut  up  somewhat  difierent^y, 
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especially  in  the  fore-quarter, 
or  the  following  pieces  : 

In  the  kind^fuarUr, 
a.  The  loin. 
Of     ■  •    niBAp. 
c;    ..    aitch-bone. 
di    ..    bnttock. 
e,    ..    bock. 
/,    ..    U^iok  flank 
g,    ..    tnin  flank' 
%    ..    shin, 
i    ..    taiL 
(1071) 


Fig.  278  shows  this  mode,  and  it  consisti 


In  tJufare-^iurttr. 

ifc.  The  fore  rib. 
I,    ..  '  middle  rib. 
m,     ..    chack  rib. 
A,     ..    clod,  and  tdckingp  and  neck» 
o,    . .    brisket 
p,    ..   les-of-matton  piece. 
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a,  the  loin,  is  the  principal  roasting  piece ;  h,  the  rump,  is  the  favorite 
steak-piece ;  c,  the  aitch-bone,  the  favorite  stew ;  d,  the  buttock,  /,  the 
thick  flank,  and  gt  the  thin  flank,  are  all  excellent  boiling  pieces  wheu 
corned  ;  r,  the  hock,  and  h,  the  shin,  make  soup,  and  afibrd  stock  for  vari- 
ous purposes  in  the  culinary  ait ;  and  t  is  the  tail  for  ox-tail  soup — a  favor- 
ite English  luncheon.  In  the  curious  case  of  assessing  damages  against 
the  Bank  of  England  for  removing  the  famous  Cock  eating-house  in 
Threadneedle-street,  it  was  produced  in  evidence,  that,  in  the  3  yeara 
1837-8-9,  there  had  been  13>,359  ox-tails  used  for  soup;  and  as  36  tails 
make  10  gallons  of  soup,  there  had  been  sei-ved  up  59,369  basins,  at  lid. 
the  basin,  making  the  large  amount  of  «€2,720  13s.  4d.  for  this  article 
alone.*  These  are  all  the  pieces  in  the  hind-quarter,  and  it  will  be  seen 
they  are  valuable .  of  their  respective  kinds.  In  the  fore-quarter,  k,  the 
fore  rib,  /,  middle  rib,  and  m,  chuck  rib,  are  all  roasting  pieces,  not  alike 
good ;  but  in  removing  the  part  of  the  shoulder-blade  m  the  middle  rib, 
the  spare-ribs  below  make  a  good  broil  or  roast ;  n,  the  neck,  makes  soup, 
being  used  fresh,  boiled,  and  the  back  end  of  the  brisket  o  is  boiled 
corned,  or  stewed ;  p,  the  leg-of-mutton  piece,  is  coarse,  but  is  as  fre- 
quently stewed  as  boiled ;  q,  the  shin,  is  put  to  the  same  uses  as  the  shin 
and  hock  of  the  hind-quarter.  On  comparing  the  two  modes  of  cutting 
up,  it  will  be  observed  that  in  the  English  there  are  more  roasting  pieces 
than  in  the  Scotch,  a  large  proportion  of  the  fore-quarter  being  used  in 
that  way.  The  plan,  too,  of  cutting  the  line  between  b  and  c,  the  rump 
and  aitch-bone  in  the  hind-quarler,  lays  open  the  steak-pieces  to  better 
advantage  than  in  the  Scotch  buttock,  c,  fig.  277.  Extending  the  compar- 
ison from  one  part  of  the  carcass  to  the  other,  in  both  methods,  it  will  be 
seen  that  the  most  valuable  pieces— the  roasting — occupy  its  upper,  and 
the  less  valuable — ^the  boiling — its  lower  part.  Eveiy  beast,  therefore, 
that  lays  on  beef  more  upon  the  upper  parts  of  its  l)ody  is  more  valmible 
than  one  that  lays  the  same  quantity  of  flesh  on  its  lower  parts. 

(1322.)  The  relative  values  of  the  pieces  differ  much  more  in  London 
than  in  Scotland.  The  rumps,  loin  and  fore  ribs  fetch  the  highest  price ; 
then  come  the  thick  flank,  buttock  and  middle  rib ;  then  the  aitch-bone, 
thin  flank,  chuck-rib,  brisket  and  leg-of-viutton  piece  ;  then  the  clod,  stick- 
ing and  neck ;  and  last  of  all  the  legs  and  shins.  In  actual  pecuniary 
value,  the  last  may  bear  a  proportion  of  only  one-fourth  of  the  highest 
price. 

(1323.)  Of  the  qualities  of  beef  obtained  from  different  breeds  of  cattle, 
I  believe  there  is  no  better  meat  than  from  the  West  Highland  breed  for 
fineness  of  grain,  and  cutting  up  into  convenient  pieces  for  family  use. 
The  Galloways  and  Angus,  when  fattened  in  the  English  pastures,  are 
great  favorites  in  the  London  market.  The  Short-Horns  afford  excellent 
steaks,  being  thick  of  flesh,  and  the  slice  deep,  large  and  juicy,  and  their 
corned  flanks  and  nineholes  are  always  thick, Juicy  and  well  mixed.  The 
Herefords  are  somewhat  similar  to  the  Short-Horns,  and  the  Devons  may 
pernaps  be  classed  among  the  Galloways  and  Angus,  while  the  Welsh  can- 
not be  compared  to  the  West  Highland.  So  that,  taking  the  breeds  of  Scot- 
land as  suppliers  of  good  beef,  they  seem  to  be  more  valuable  for  the  table 
than  those  of  England.  Any  beef  that  I  have  seen  of  Irish  beasts  is  infe- 
rior, but  the  cattle  derived  from  Britain,  fed  on  the  pastures  of  Ireland, 
afibrd  excellent  meat.  Shetland  beef  is  the  finest  grained  of  all,  but  the 
pieces  are  very  small. 

(1334.)  In  regard  to  the  proportion  of  beef  tnd  tallow  generally  obtained  from  cattle.  Dr.  Cle- 
land  Mate*  that  of  14,566  head  of  cattle  aold  in  die  (Glasgow  market  in  1829,  averagiag  exactly 

*  John  Bun,  16A  Jmoarr,  184L 
(1078) 
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44  fltonoii  imperial,  each  yielded  5|  stones,  which  is  oxactiv  I  of  the  woig:ht  of  beef*  From  4  of 
die  oxen  cxperimenied  on  by  Mr.  Stephenson,  and  whicti  were  daoghtcred  at  the  — m^  tia^ 
these  resnlts  were  obtained : 


Cattlk. 

Live  weight 

Beef. 

Tallow. 

I  lido. 

Other  olTala. 

Nob. 

bts. 

Bu.    lb«. 

Sts.    lb*. 

Sts.    lbs. 

8u.    lbs. 

1. 

119 

66         2 

8       10 

5       11 

39        5 

9. 

100 

S8        6 

7         7 

4       19 

S9        3 

3. 

]08 

63        3 

9         0 

4       19 

96      13 

4. 

109 

63         4 

9         4 

5       19 

31         8 

• 

The  proportion  of  tallow  to  beef  is  here  nearer  1-7  than  |  over  the  who!c  beasts;  and  theie  is 
another  resalt  worth  attending  to.  which  is  that  of  Nos.  3  and  3,  which  had  the  same  weight  of 
hide,  namely,  4  sts.  13  lbs. ;  No.  3  mast  have  had  tlic  finest  skin  and  touch,  for  iu  saperiority  in 
ever^  respect  is  apparent  both  in  weight  of  tallow,  which  was  9  sts.  to  7  ats.  7  lbs. ;  in  weight  of 
beef;  which  was  as  63  sts.  3  lbs.  to  58  sts.  6  lbs. ;  and  in  lightness  of  other  oflkls,  which  were  aa 
36  sts.  13  lbs.  is  to  29  sts.  3  lbs.  Besides  diflbrence  in  quality  of  the  same  weight  of  hide,  a 
lighter  hide,  ander  similar  circumstances,  will  produce  the  same  resnlts  as  those  above.  For  ex- 
ample: of  two  of  the  heifers  fed  by  Mr.  Howden  on  raw  and  steamed  food,  which  afforded  the 
same  live  weight  when  put  up  to  feed,  namely.  1023  lbs.,  and  the  same  live  weight  after  the  ex- 
periment was  concluded,  namely,  1176  lbs.,  one  had  a  light  hide,  that  is,  53  Ibe.  weight,  and  tlia 
other  a  heavier  one,  60  lbs.,  and  the  light  one  was  accompanied  with  620  lbs.  of  beef  and  96  Ibk 
of  tallow,  while  the  heavier  hide  was  associated  with  only  573  ibs.  of  beef  and  80  lbs.  of  tallow. 
All  these  proportions  very  nearly  indicate  the  tallow  at  1-7  of  tlio  beef;  but  sometimes  the  pro> 
portion  of  tallow  is  very  much  greater  and  much  leas.  I  had  a  young  SliortHorn  cow  whicb 
slipped  her  second  calf,  and  was  fed  when  she  became  dry.  which  was  in  November,  and  in  Mar 
following  was  sold  to  the  late  Mr.  Robert  Small,  fiesher,  Dundee,  when  she  yielded  731  stones  of 
beef  and  37  stones  of  tallow,  being  in  the  ratio  of  2|  to  I.  On  the  other  hand.  Lord  Kintore'a 
large  ox  that  was  exhibited  at  the  Highland  and  Agricultnral  Society's  Show  at  Aberdeen  fai 
1834  only  yielded  16  sts.  7  lbs.  of  tnllow,  from  173  sts.  4  lbs  of  beef;  being  in  the  ratio  of  10|  to 
l.t  There  are.,  perhaps,  not  safHcieut  data  in  existence  to  determine  the  true  proportion  of  oflal 
of  all  kinds  to  the  beef  of  any  given  fat  ox  ;  bat  approximatious  have  been  made  which  may 
serve  the  purpose  until  the  matter  is  investigated  by  diriTt  experiment  under  various  circum- 
ftances.  The  dead  weight  bears  to  the  live  weight  a  mtio  var}'ing  between  .571  and  .605  to  1 1 
and  on  applying  one  or  other  multiple  to  the  cases  of  the  live  weight,'  you  will  find  a  pret^ 
correct  approximation.  The  tallow  is  supposed  to  bo  8-100  of  the  live  weight  so  that  the  multiple 
is  the  decimal  of  .08.  The  hide  is  sn  pposed  to  be  51 00  of  the  live  weiKht,  so,  to  obtain  its  weight, 
a  multiple  of  .05  should  be  used.  The  other  offals  are  supposed  to  bear  a  ratio  of  about  i  of  the 
live  weight  so  that  the  multiple  of  .28  is  as  near  as  cau  be  proposed  uiidor  existing'  expe- 
rience.! 

(1335.)  Beef  is  the  staple  animal  food  of  this  country,  and  it  is  used  in  various  states — afresh,  salt- 
ad.  smoked,  roasted,  and  trailed.  When  intended  to  be  eaten  fresh,  "  Uie  ribn  will  keep  the  best, 
and  with  care  will  keep  5  or  6  days  in  summer,  and  in  winter  10  days.  The  middle  of  the  toin 
Is  the  next  best  and  the  mmp  the  next  The  mund  will  not  keep  lon^.unleNS  salted.  The  hrtM- 
kei  is  the  worst,  and  will  not  keep  longer  than  3  days  in  summer,  and  a  week  in  winter."||  In 
eooking,  a  piece  of  beef,  consisting  of  four  of  tlie  largest  ribs,  and  weighing  11  lbs.  t  os..  was  sub- 
jected to  roasting  by  Mr.  Donovan,  and  it  lost  daring  the  process  2  lbs.  0  ox.,  of  whieh  10  oc. 
were  fat.  and  1  lb.  13  oz.  water  disMipated  by  evaporation.  On  dissection,  the  bone  weighed  16 
OS.,  so  that  the  weight  of  meat  fit  for  the  table  was  only  7  lbs.  11  oz.  out  of  11  lbs.  1  oz.  It  ap- 
pears that  when  the  batchers'  price  of  ribs  is  8^d.  per  lb,,  the  cost  of  the  mual  when  duly  roasted 
u  ll^d.  per  lb.,  and  the  average  loss  arising  from  liquefaction  of  fai  and  evaporation  of  water  is 
18  per  cent  With  sirloins,  at  the  price  of  8|d.  per  lb.,  the  meat  cost,  when  roa.<rted.  Is.  1  l-6d. 
per  lb.,  at  a  loss  of  20^  per  cent  A  loss  of  18  per  cent  was  also  sustained  on  boiling  salted  bris- 
kets ;  and  on  salted  flanks  at  6d.  per  lb.  the  moat  cn.ot  7)d.  per  lb.,  at  a  loss  of  13  1-5  per  cent.^' 
In  regard  to  the  power  of  the  stomach  to  digest  beef,  that  which  is  eaten  boiled  with  salt  only  is 
digested  in  3  hours  45  minutes.  Beef,  fresh,  lean,  and  raroly  roasted,  and  a  beef-steak  broiled, 
takes  3  hours  to  digest :  tliat  fresh  and  dry-roa!«ted,  and  boiled,  eaten  with  mustard,  is  digested 
in  3  hours  and  30  minutes.  Lean  fre.<ih  beef  fried  takes  4  hours  to  digest,  and  old  hard  salted  beef 
boiled  does  not  di  :est  in  less  tliau  4  houra  15  minutes.  Fresh  beef-suet  boiled  takes  5  hours  30 
minutes  to  digest^ 

(1326.)  The  usual  mode  of  preserving  beef  is  by  nafUnsr;  and  when  intended  to  keep  a  long 
time,  such  as  for  the  use  of  shipping,  it  is  always  salted  with  brine :  but  for  family  u-se  it  should 
be  salted  dry  with  good  Liverpool  salt  without  sallpetro ;  for  brine  dispels  the  juice  of  iho  meat, 
and  saltpctr**  only  serves  to  make  the  meat  dry,  and  give  it  a  di.sagraeable  and  unnatural  red  color. 
Various  experiments  have  been  made  to  core  beef,  with  salt  otherwise  than  by  hand-ruhbing,  and 
in  a  sliort  space  of  time ;  and  also  to  preserve  it  from^  putrefaction  by  other  means  than  salt 
Those  of  Messrs.  Payne  and  Ell  more,  of  London,  consist  in  putting  meat  in  a  copper  which  is 
rendered  air-tight,  and  an  air-pump  then  creates  a  vacuum  within  it  thereby  extracting  all  the 
air  out  of  the  meat ;  then  brine  is  pumped  in  bv  pressure,  which  entering  into  every  pore  of  the 
meat  formerlv  occupied  by  the  air,  is  said  to  place  it  in  a  state  of  preservation  in  a  few  mfnuteai 
U.  Gannal,  or  France,  pre'sorved  the  carcass  of  an  ox  from  putremction  for  3  ycara  by  injecting 

*  Cleland's  Account  of  the  Ritthland  and  Agricultural  Show  at  Glasgow  in  1898. 
I  Quoiteriy  Jonraal  of  Agriculture,  vol.  vii. 


t  Prize  Essays  of  the  Highland  and  AgrieuHural  Society,  vol.  xiL 
I  The  Rxperienccd  Bnlener.    §  Xkmo van's  Domestic  Ccooomj  i 
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44b«L  of  Mdino  mixtoreinto  the  cmxoiid  utcry^  Whether  any  mcfa  contrivance  can  be  made  avii|r* 
tki^SoT  family  parpoiios  aoena  doabiful.  Up  to  the  lOih  October.  1842,  salted  bocf  imported  wmt 
■abject  to  a  daty  of  138.  per  cwU ;  siocc  that  date  both  salted  and  fresh  pay  a  daty  of  8a>  perc«{t 
from  foreign  coantrieii.  and  28.  from  British  poMcmion^  Up  to  that  period  the  importation  of 
^re  stock  was  prohibitrd.  by  the  name  act ;  balls  and  oxen  can  now  be  imported  from  fureign 
untries  at  £l  each,  and  from  Brilisli  possessions,  10s. :  cows,  158.  and  7s.  Gd. ;  calves,  10a  and 
. ;  aherp.  3a  and  la  6d..  and  lamba  Sa  and  la  each.*  Salted  beef  cured  with  wood  smoke 
converted  into  a  ham.  and  very  hif^hly  relished.  Tlie  tierce  of  salted  beef  for  the  navy  contain* 
^  0  Iba.  consisting  of  38  pieces  of  8  Iba  each. 
'  (1397.)  Cattle  arc  useful  to  man  in  various  other  ways  than  affording  food  frmn  ilieir  fiesh.  their 
•flnls  of  tallow,  hidea  and  homa  forming  extensive  articles  of  commerce.  Of  t\w  hide,  the  ehar« 
iipterisiica  <^  a  good  one  for  atroog  pnrpnses  are  strength  in  its  middJe  or  LnU,  as  il  is  called,  and 
light  on  the  edges  or  ojal.  A  bad  nide  is  tlie  oppoidte  of  ihia  thick  in  t}>e  edges  and  thin  in  the 
q^jddle.  A  good  hide  has  a  firm  texture,  a  bad  one  loose  and  soft  A  liide  improvct*  as  the  snm- 
ni^r  advances,  and  it  coniiuues  to  improve  after  the  new  coat  of  hair  in  autnmn  aniil  Nuvembct 
OC  December,  when  tlie  coat  gets  ruu^h  from  the  coldness  of  the  season,  and  tbe  hide  is  then  in 
W  best  state.  It  is  surprising  liow  a  hide  improves  in  thickness  after  the  cold  wnaihor  has  set  in. 
^le  s^rt  of  food  does  not  seem  to  aiTect  the  qaalily  of  the  hide ;  but  the  better  it  is,  and  the  bettet 
cattle  have  been  fed,  and  the  longer  tbe^'  have  been  well  fed.  even  from  a  calf,  the  better  the  hide.. 
FA>m  what  has  been  said  of  the  effect  ot  weather  upon  the  hide,  it  seems  a  nalurvl  cooclnsion  thai 
a  hide  is  better  from  an  ox  that  has  been  ted  in  tlie  open  air  than  from  ope  fed  in  a  b^Te.  Dirt  ad- 
b^ng  to  a  hide  injures  it,  particularly  in  byre-fe<l  animals ;  and  anything  that  puncinres  a  hide, 
inch  as  varblett  arising  from  certain  insects,  is  sImo  injarious.  Tlie  best  nides  are  obtained  frona 
the  West  Highland  breed  of  cattle.  The  Short  Hums  produce  the  thinnest  hides,  Jte  Aberdeei^ 
ahire  tlie  next,  and  then  the  Anq^us.  Of  the  same  breed,  tlie  ox  afibrds  the  strongest  hide ;  but 
M  hides  are  applied  to  various  usi^a  the  cowa  provided  it  be  lar^e,  may  be  as  valuable  as  an  ox'a. 
Tbe  bnll's  hide  is  the  least  valuable.  Hides  are  imported  from  Russia  and  Sooth  America ;  andt 
tfie  namber  imported  in  1838  was  301,890.  Tbe  duty  on  hidea  by  the  new  Tarifi)  is  6d.  per  cwL 
tor  dried  and  3d.  for  wet 

(1328.)  Hides,  when  deprived  of  their  hair,  are  converted  into  leather  b^  infusion  of  the  aatrin 
fen't  property  of  bark.    The  old  plan  of  tanning  us(;d  to  occupy  a  long  uine  ;  but  such  was  thf 
value  of  the  process,  that  tbe  old  tanners  oflcd  lo  pride  themselves  in  producing  a  substantial  arti 
dn.    More  recent  discoveries  have  prompted  tanners  to  hasten  the  procesa  much  to  tiie  injury  id 
the  article  produced.    Strong  infusious  of  bark  make  leather  brittle;  100  Iba  of  skin,  qoickJj 
Canned  in  a  strong  infusion,  produce  137  Iba  of  leather;  while  a  weak  infusion  prod  aces  onli 
U7|.  the  additional  19^  Iba  serving  only  to  deteriorate  the  leather,  and  cause  it  to  contain  muca 
less  textile  animal  soli'l.    Leather  thus  highly  charged  v^itli  tannin  is  so  spongy  as  lo  allo^ 
moisture  to  pass  readily  through  its  pores,  to  the  great  discomfort  and  danger  of  persons  who 
waar  shoes  made  of  it    The  proper  mode  of  tanning  lasts  a  year  or  a  year  and  half,  accordmg  to 
the  quality  of  tlie  leather  wanted,  and  the  nature  of  tlie  hidea    A  perfect  leather  bt  recognized  by 
hf  aection,  which  sliould  have  a  gli^teuiug  marbled  appearance,  without  any  white  streaks  in  the 
middle.t    Leather  is  applied  to  many  important  pnrposea  being  made  into  harness  for  agricnl- 
toral  and  other  usea    It  is  used  to  line  the  powder  magazines  of  ships  of  war ;  to  make  cardmg* 
machines  for  cotton  and  other  mills ;  belts  to  drive  machinery- ;  to  mue  soles  of  slioes ;  and,  wheu 
Spanned,  u>  cover  cai'riagea    Calves'  leather  is  used  in  bookbinding.    The  duly  on  launed  hidea 
la  now  fixed  at  XlO  per  i!l00  value.    The  hair  taken  off  hides  in  tanning  is  employed  to  mix  with 
piaKter,  and  is  surreptitiously  put  into  a  hair-mattressea    The  doty  imposed  on  foreign  cattle  hai( 
11 6d.  per  cwL 

(1339.)  ''The  principal  subRtances  of  which  g^lve  is  made."  says  Dr.  Ure,  '*  are  the  pariiig  of  ox 
and  otlier  thick  nidea  which  form  the  strongest  article ;  the  refuse  of  the  leather-dresser;  both  af- 
ford from  45  to  55  per  cent  of  glue.  The  tendona  and  many  other  offals  of  slaugblerhoosea  alsoi 
afford  materiaU.  tliongh  of  an  inferior  quality,  for  tlie  purpose.    The  refuse  of  taum*ries — soch 


ly  imported  from  Roasia  Of  tlie  exports  from  St  Petersburgh,  consisting  of  4|  millionN  nf  poods^ 
at  least  3^  millions  arc  exported  to  this  coontry,  at  the  value  of  £2,306,150.  at  X35  per  t«m.|  Of 
the  eoantity  imported  in  1837,  1,294.000  cwta  were  retained  for  home  consamption.  Ox-tallow 
consists  of  76  parts  of  stcariue  and  S4  of  oleine  oot  of  the  100.  Tlie  doty  on  tallow  by  the  new 
Tarifi  is  3a  8a.  per  cwt  from  foreign  coontriea  and  3d.  per  cwt.  from  the  Coloniea 

(1331.)  The  karnJf  of  oxen  and  sheep  are  used  for  many  pnrposea  "  The  born  consists  of  two 
Mrta :  an  ootward  homy  case,  and  an  inward  conical-shaped  substance,  somewhat  interniedlata 
DQtween  indorated  hair  and  bone,"  called  tbe  ^int  of  the  horn.  "  These  two  parts  are  separated 
by  means  of  a  blow  on  a  block  of  wood.  The  homy  exterior  is  then  cut  into  tJirec  portions  by 
apMoans  of  a  frame-saw.  The  lowest  of  these,  next  the  root  of  the  bom,  after  undergomg  several 
Brocesses  by  which  it  is  rendered  flat,  is  made  into  comba  The  middle  of  tbe  horn,  after  bein^^ 
fattened  by  beat  and  its  transparency  improved  by  oil,  is  split  into  thin  layera  and  forms  a  sulisti- 
tBt9  for  glass  in  lanterns  of  the  commonest  kind.  The  tip  of  the  bora  is  used  by  the  makers  oC 
ki^-himdlea  and  of  the  topa  of  whipa  and  for  other  similar  pnrposea  Tlie  interior,  or  core  of 
tb»  bora,  is  boiled  down  in  water.  A  larcre  quantity  of  fst  rises  to  the  snrface ;  this  is  pat  aside^ 
and  sold  to  the  makers  of  yellow  soap.  The  liqnid  itself  Is  used  as  a  kind  of  glne.  and  is  pur- 
obaaed  by  the  clolh-dreaier  for  stiffening.    Tbe  bony  aafasttnce  which  remaina  behind  is  then  aent 

*  The  Act  to  amend  the  Laws  relating  to  the  Customs,  Tshla  A. 
t  Ure's  DictiofDsrv  of  the  Aria  art.  lAoihtr  Ttmnin^,  |  Ibid,  art  Glua 

I  McCallorh's  Dictionsry  of  Commeree,  an.  T^iiom, 
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to  4n)  raJUt  and.  being  ground  down.  U  aold  to  the  fiumen  fair  xnanare.  Beddes  these  rvnotm 
potpoaes  to  which  the  different  parts  of  the  horn  are  applied,  the  clippings  which  arise  m  cdmb-' 
naJUng  are  sold  to  the  farmers  at  aboat  Is.  per  bnsbeL  The  shavings  wnich  form  tlie  ivfnse  of, 
die  Imntom-makers  are  sold  as  manare."*  Horn,  as  is  well  known,  is  easily  rendered  soft  and 
pliant  in  warm  water ;  and  by  this,  and  the  property  of  adhesion  like  glue,  large  plates  of  horn 
oan  be  made  by  cementing  together  the  edges  of  Rmall  pieces  rendered  flat  by  a  peculiar  proceH^ 
08  a  Bubstitnto  for  glass.  For  this  purpose,  the  boms  of  goats  and  sheep  are  preferred,  being 
whiter  and  more  transparent  than  thoe^  of  any  other  animal.  Imitation  of  tortoise-shell  can  be 
given  to  bom  by  the  ose  of  varioas  metallic  solutions.  Horn,  also,  when  softened,  can  be  im« 
printed  with  any  pattom  by  means  of  dics.t  The  doty  on  horns  is  Is.  per  ton.  and  on  hoofs  Xl 
per  JClOO  vnloe. 


34.    TREATMENT  OF    FARM-HORSER  IN  WINTER. 

**  Bat  loose  betimes,  and  ihrongh  the  shallow  pond 
Drive  the  tired  team,  and  bed  them  snug  and  warm  ; 
And  with  no  stinting  hand  their  toil  reward." 


(1332.)  With  the  exception  of  a  few  weeks  in  summer,  farm-horses  oc- 
cupy their  stable  all  the  year  round.  It  is  situate  at  O,  fig.  3,  Plate  III., 
wjbere  it  ia  seen  with  two  doors  and  two  windows  in  front,  and  surmount- 
ed with  two  ventilators  on  the  roof.  Its  plan  may  be  seen  at  O,  fig.  i, 
Plate  IV.,  where  it  is  represented  as  containing  12  stalls.  The  fitting-up 
of  the  stable  in  all  its  particulars  of  stalls,  floor,  and  accommodation,  hay- 
ing already  been  fully  dilated  on  when  treating  of  the  steading,  from  (23) 
to  (34),  more  seems  unnecessary  to  be  said  in  regard  to  these  particulars 
in  this  place. 

(1333.)  Farm-horses  are  under  the  immediate  charge  of  the  plowmen, 
one  of  whom  works  a  pair,  and  keeps  possession  of  them  generally  during 
the  whole  period  of  his  engagement.  This  is  a  favorable  arrangement  for 
the  horses,  as  they  work  much  more  steadily  under  the  guidance  of  the 
same  driver,  than  when  changed  into  the  hands  of  different ;  and  it  is  also 
oetter  for  the  plowman  himseli,  as  he  will  perform  his  work  much  more 
satisfactorily  to  himself,  as  well  as  his  employer,  with  horses  familiarized 
to  him  than  strange  ones.  In  fact,  the  man  and  his  horses  must  become 
acquainted  before  they  can  understand  each  other ;  and  when  the  pecu- 
liarities of  each  party  are  mutually  understood,  work  becomes  more  easy, 
and  of  course  greater  attention  can  be  bestowed  upon  it.  Some  horses 
show  great  attachment  to  their  driver,  and  vnA)  do  whatever  he  desires 
without  hesitation ;  others  show  no  particular  regard  ;  and  the  same  diflfer- 
ence  may  be  i-emarked  of  plowmen  toward  their  horses.  Upon  the  whole, 
however,  there  seems  to  be  a  very  good  understanding  in  this  country  be- 
tween the  plowman  and  his  horses  ;  and,  indeed,  independently  of  this,  I 
believe  there  are  few  masters  disposed  to  allow  their  horses  to  be  ill  treat 
ed,  because  there  is  no  occasion  for  it ;  for  horses  which  have  been 
brought  up  upon  a  farm,  in  going  through  the  same  routine  of  work 
Qvery  year,  become  so  well  acquainted  with  what  they  have  to  do  in 
every  department  of  work,  that  should  a  misunderstanding  arise  between 
them  and  their  diiver,  you  may  safely  conclude  that  the  driver  is  in  the 

wrong. 

(1334.)  The  treatment  which  farm-horses  usually  receive  in  winter  it. 
t)us :  The  plowmen,  when  single,  get  up  and  breakfast  before  daybreak^ 
%nd  by  that  time  go  to  the  stable,  where  the  first  thing  they  do  is  to  takd 

«  Bahbage  on  the  Keomaaj  of  Maehfaiery  «Bd  Mannfiictaresw   t  tWs  Dictlonfiy  of  the  Aru,  ait  Oorjt. 
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out  the  horses  to  the  water.*  While  the  horses  are  out  of  the  stable  the 
rest  of  the  men  take  the  opportunity  of  cleansing  away  the  dung  and 
soiled  litter  made  during  the  night,  into  the  adjoining  court-yard  K,  fig.  3, 
Plate  III.,  wilh  their  shovels  (fig.  149),  wheelbarrow  and  besoms.  While 
the  horses  are  absent  usually  one  of  the  plowmen  supplies  each  corn-box 
with  corn  from  the  corn-chest.  It  is  not  an  unusual  practice  to  put  the 
harness  on  while  the  horses  are  engaged  with  the  com ;  but  this  should  by 
no  means  be  allowed.  Let  the  horses  enjoy  their  food  in  peace,  as  many 
of  them,  from  sanguine  temperament  or  greed,  cannot  divest  themselves 
of  the  feeling  that  they  are  about  to  be  taken  away  from  their  com,  if 
worked  about  during  the  time  of  feeding.  The  harness  can  be  quickly 
enough  put  on  after  the  feed  is  eaten,  as  well  as  the  horses  curried  and 
brushed  and  the  mane  and  tail  combed.  A  very  common  practice,  how- 
ever, is  to  dress  the  horses  while  eating,  which  should  not  be  allowed.  A 
better  plan  in  all  respects  is  to  let  the  horses  eat  their  com  undisturbed, 
and  then  dress  and  namess  them  afterward,  and  it  has  the  advantage  of 
allowing  them  a  little  time  between  eating  their  com  and  going  out  to 
work,  which,  if  of  a  violent  nature,  undertaken  with  a  full  stomach,  may 
bring  on  an  attack  of  batts  or  colic.t  The  ])laTi  which  1  have  just  de- 
scribed is  intended  to  apply  to  single  men  who  live  together,  and  who  have 
their  own  victuals  to  cook.  But  should  the  plowmen  be  married  men  the 
best  an*angement  for  them  is  to  go  to  the  stable  when  they  rise,  water  the 
horses,  clean  the  stable,  coni  the  horses,  bind  them  up,  and,  shutting  the 
door,  leave  them  in  quiet  to  eat  their  food  as  long  as  they  themselves  are 
in  taking  their  breaKfast,  which  by  that  time  should  be  made  ready  by 
their  wives.  On  returning  to  the  stable  after  breakfast  the  horses  should 
then  be  dressed,  combed  and  harnessed,  when  they  will  come  out  quite 
fresh  and  clean  to  go  to  yoke  and  after  their  feed  has  been  a  little  time 
m  their  stomachs. 


[*  It  can  nowhere,  we  trast,  be  anseuooable  to  exhort  the  fnrrocr  to  give  attendon.  habitii- 
ally,  to  the  treatmeut  of  all  domestic  aoiiiials,  and  more  especially  to  thoee  to  whoae  labor  ha 
owei  the  fmita  and  proBta  of  his  industry.  Common  homanity,  to  say  nothings  of  Christian  benev- 
olence, demands,  and  the  more  especially  as  all  power  of  complaint  is  denied  them,  that  eveiy  ani- 
mal that  works  should  be  not  only  auitably  and  well  fed,  hot  that  it  should  be  saved  from  saffering 
by  thirst ;  that  its  skin  be  kept  clean  and  in  good  condition,  which  a  few  minoles'  use  of  the  cnr- 
ry-comb  and  bmsh  will  effect,  and  that  its  eyes  and  feet  shoold  be  often  examined  and  protected 
fix>m  {i^jary ;  while  a  sore  back  or  gall  on  any  part  of  the  body  should  be  deemed  a  disgrace  to 
master  as  well  as  man.  Trite  and  commonplace  as  tliis  word  in  their  favor  may  appear,  we  can- 
not withhold  it,  in  view  of  so  much  neglect  in  working  animals  as  we  see  committed  on  many 
farms  that  fall  under  our  observation ;  for  whether  we  speak  of  it  or  not,  wc  never  visit  or  pass 
a  farm  without  noticing  these  things.  Those  whose  benevolence  docs  not  move  them  thus  to  care 
for  the  feelings  of  ihe  humblest  beast  in  their  employment  should  yet  be  prompted  to  look  after  their 
com&rt,  as  well  in  the  stable  as  the  field — whether  in  or  out  of  harness — by  the  consideration  that 
a  sufficiency  of  substantial  food,  personal  care  and  kind  treatment  always  beget  proportionate  wfll- 
ingnesB  and  efficiency — as  much  or  even  more  with  the  brute  than  with  the  noman.  For  oursehrea^ 
we  take  the  occasion  to  reiterate  our  persuasion  that  the  almost  universat  preference  lor  the  hoTBe 
over  the  ox  and  mule,  as  a  beast  of  labor  and  burden,  has  its  origin,  in  a  great  measure,  in — [alas! 
not  bygone\  ages  of  war  and  barbarism,  which  made  power  and  fleetness  identical ;  and  that  with  a 
Tast  saving  of  national  wealth  these  more  economical  animals  might  and  ought  to  be  substituted 
for  the  short  lived  and  perishable  horse.  Ed.  Farm.  Lib  ] 

[t  We  well  remember,  when  residing  in  Baltimore,  to  have  been  within  an  ace  of  killing  one 
of  the  best  geldings  we  ever  straddled,  by  giving  him  a  brisk  eight-mile  an-hour  canter  imme- 
diately after  be  had  swallowed  his  oata.  As  soon  as  lie  took  the  spur  we  knew  there  was  some- 
diing  wrong ;  and.  turning  back  at  the  end  of  the  first  mile,  scarcely  got  him  in  his  stall  before  be 
was  prostrate  and  swollen  like  an  inflated  bladder.    By  dint  of  hard  rubbing  and  the  prompt 

of  enemas  he  was  fortunately  saved  for  aome  years  more  of  gallant  service.     Ed,  Farm,  Lui,} 
(1076) 
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(1335.)  Men  and  horses  continue  at  work  until  12  noon,  when  they 
come  home,  the  horses  to  get  a  drink  of  water  and  a  feed  of  com  and  the 
men  their  dinner.  Some  keep  the  harness  on  the  horses  during  this  short 
interval,  but  it  should  be  taken  off  to  allow  both  horses  and  harness  to 
cool,  and  at  any  rate  the  horses  will  be  much  more  comfortable  without 
it,  and  it  can  be  taken  off  and  put  on  again  in  a  few  seconds  ;  and,  besides, 
the  oftener  the  men  are  exercised  in  this  way  they  will  become  the 
more  expert.  When  the  work  is  in  a  distant  field,  rather  than  come  home 
between  yokings,  it  is  the  practice  of  some  farmers  to  feed  the  horses  in 
the  field  out  of  the  nose-bags ;  and  the  men  to  take  their  dinners  with 
them,  or  be  earned  to  them  in  the  field  by  their  own  people.  This  plan 
may  do  for  a  day  or  two  in  good  weather  on  a  particular  occasion  ;  but  it 
is  by  no  means  a  good  one  for  the  horses,  for  no  mode  so  effectual  for  giv- 
ing them  a  chill  could  be  contrived  than  to  cause  them  to  stand  on  a  head 
ridge  for  nearly  an  hour  on  a  winter  day,  after  working  some  hours.  A 
smait  walk  home  can  do  them  no  harm,  and  if  time  is  pressing  for  the 
work  to  be  done,  let  the  horses  remain  a  shorter  time  in  the  staye.  The 
men  themselves  will  feel  infinitely  more  comfortable  to  get  dinner  at  home. 
There  is  a  practice  in  England  connected  with  this  subject  that  I  think 
highly  objectionable,  which  is,  doing  a  day's  work  in  one  yoking.  For  a 
certain  time  horses,  like  men,  will  work  with  spirit,  but  if  made  to  work 
beyond  that  time  they  not  only  lose  strength,  but  their  very  spirit  is  wrung 
out  of  them,  and  in  the  latter  part  of  the  time  will  do  their  work  in  a  care- 
less manner.  Horses  thus  kept  for  7  or  8  hours  upon  the  stretch  at  work 
must  be  injured  in  their  constitution,  or,  if  able  to  withstand  it,  it  must  be 
either  at  the  expense  of  bad  work  executed  at  the  latter  part  of  the  yoking, 
or  of  curtailment  of  hours  of  a  fiill  day*s  work,  or  of  extraordinaiy  feed- 
ing, either  of  which  expedients  is  no  compensation  for  bad  management. 
Common  sense  tells  a  man  that  it  is  much  better  for  a  horse  to  be  worked 
a  few  hours  smartly, 'and  have  his  hunger  satisfied  before  feeling  fatigue, 
when  he  will  again  be  able  to  proceed  with  firesh  vigor,  than  to  be  worked 
the  same  number  of  hours  without  feeding.  I  can  see  no  possible  objec- 
tion that  can  be  offered  to  horses  receiving  a  little  rest  and  food  in  the 
middle  of  a  long  day's  work,  but  I  see  many  and  serious  ones  to  their 
working  all  day  long  without  rest  and  food.  Suppose,  then,  that  men  and 
horses  come  home  at  midday,  the  usual  dinner-hour  of  agricultural  labor- 
ers, the  first  thing  to  be  done  is  to  give  the  horses  a  drink  at  the  pond  on 
the  way  to  the  stable;  and  there  should  then  be  no  washing  .of  legs. 
From  the  water  the  horses  proceed  to  the  stable,  where  the  harness  is 
taken  off;  and  as  the  men  then  have  nothing  else  to  do,  evei*y  man  gets 
the  corn  from  the  steward  at  the  corn-chest  for  his  own  horses  in  nose- 
bags, or  in  a  small  corn-trough  or  box  which  each  man  keeps  for  the  pur- 
pose. Of  these  two  sorts  of  things  for  carrying  the  com  in  the  stable  I 
prefer  the  trough,  as  being  most  easily  filled  and  emptied  of  com.  The 
horses  are  bound  up,  the  stable  door  shut,  and  the  men  go  to  their  own 
houses  to  dinner,  which  should  be  in  readiness  for  them.  Af^er  dinner 
they  proceed  to  the  stable,  when  the  horses  will  be  found  to  have  finished 
their  feed,  and  when  a  small  quantity  of  fodder  may  be  thrown  before 
them  fresh  from  the  straw-bam,  for  at  this  time  of  year  farm-horses  get 
no  hay.  The  men  may  have  a  few  minutes  to  converse  until  10  minutes 
to  1  P.  M.,  when  they  should  give  the  horses  a  slight  wisp  down,  put  on 
the  harness,  comb  out  their  tails  and  manes,  and  be  all  ready  to  put  on  the 
bridles  the  moment  1  o'clock  arrives,  which  is  announced  by  the  steward.* 

[*  In  oar  coantry,  in  the  towns  generally,  the  "  ten-hoar  system/'  na  it  is  called,  prevails,  while 

fa  the  coantry  the  practice  is  to  be  ap  hy  daylight,  winter  and  sammer,  and  to  labor  until  6axk, 
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(1336.)  The  afternoon  yoking  is  short,  not  lasting  longer  than  sun^iet, 
which  at  this  season  is  before  4  P.  M.,  when  the  horses  are  loosened  oi^t 
of  yoke  and  brought  hoqne.  After  drinking  again  at  the  pondf  they  ar^ 
gently  passed  through  it  to  wash  off  any  mud  from  their  legs  and  feet^ 
which  they  can  hardly  escape  collecting  in  winter.  But  in  washing  the^ 
Qien  should  be  prohibited  wetting  their  horses  above  the  knees,  which 
ihey  are  most  ready  to  do  should  there  be  any  mud  upon  the  thighs  ai^c^ 
belly ;  and  to  render  this  prohibition  effectual,  I  have  expressly  stated, 
when  speaking  of  the  construction  of  a  horse-pond  (125),  that  it;  should 
not  be  made  deeper  at  any  part  than  will  take  a  horse  to  the  kne^.  There 
is  danger  of  contracting  inflammation  of  bowels  or  colic  in  washing  tne 
bellies  of  horses  in  winter ;  and  to  treat  mares  in  foal — whicli  they  wU^ 
be  at  this  time  of  year — in  this  way  is  little  short  of  madness,  tf  the  feet 
and  shanks  are  cleared  of  mud,  that  is  all  that  is  required  in  the  way  of 
washing  in  winter.  On  the  horses  entering  the  stable  and  having  their 
harness  taken  off,  they  are  well  strapped  down  by  the  men  with  a  wisp 
of  straw.  Usually  two  wisps  are  used,  one  in  each  hand ;  but  I  am  sure 
the  work  is  much  better  done  with  one,  shifting  the  hand  as  occasion  re-; 
quires,  and  directing  tlie  attention  to  one  place  at  a  time.  A  couple  of 
wisps  may  very  properly  be  taken  to  rub  down  the  legs  and  clean  the  pas- 
terns, rendering  them  as  dry  as  a  moderate  length  of  time  will  admits 
All  this  is  done  not  quite  in  the  dark,  for  there  is  still  a  glimmer  of  twi- 
light in  the  western  horizon,  but  too  much  in  the  dark  to  allow  its  being 
well  done.  After  the  horses  are  rubbed  down,  the  men  proceed  tq 
the  straw-bam  and  bundle  each  4  windlings  of  fodder-straw,  one  to  b^ 
given  to  each  horse  just  now,  and  the  other  two  to  be  put  above  the  stalls^ 
across  the  sTnall  fillets  p,  fig.  7,  which  run  along  the  stable  for  the  purposc^.^ 

(1337.)  When  8  P.  M.  arrives,  the  steward,  provided  with  light  in  alai\- 
tern,  summons  the  men  to  the  stable  to  give  the  horecs  a  grooming  for  thei 
^ight  and  their  suppers.  The  sound  of  a  horn,  or  ringing  of  a  bell,  are  t)i^ 
usual  calls  on  the  occasion,  which  the  men  are  ready  to  obey.  I  may  her^ 
remark  in  passing,  that  the  sound  of  a  horn  is  pleasing  In  a  calm  winter 
night,  and  I  never  hear  it  without  its  recalling  to  my  mind  the  goatherds' 
horns  in  Switzerland,  pouring  out  their  mellow  and  prayer-like  strains  a^ 
sunset,  the  time  for  gathering  the  flocks  together  from  the  mountain  sides, 
on  their  way  to  the  folds  in  the  neighboring  village.  Lights  ai*e  placed 
at  convenient  distances  in  the  stable  to  let  the  men  see  to  gioom  the  horse&i 
The  grooming  consists  first  in  currying  the  horse  with  the  curry-comb,  ^o^ 
free  him  of  all  dirt  that  may  have  adhered  to  the  skin  during  the  day,  an4 
which  has  now  become  dry  and  flies  off.  A  wisping  of  straw  removes  the 
roughest  of  the  diit  loosened  by  the  curry-comb.  The  legs  ought  to  be, 
tl^oroughly  wisped,  not  only  to  make  them  clean,  but  dry  of  any  moisture 
that  mfiy  have  been  left  in  the  evening,  and  at  this  time  the  feet  should  be 
picked  clear  by  the  foot-picker  of  any  diit  adhering  around  between  the. 
8}ioe  and  the  foot.  The  brush  is  then  used  to  remove  the  remaining  and 
finer  portions  of  dust,  from  which,  in  its  turn,  it  is  cleared  by  a  few,  rasps 
of  the  curry-comb.     The  wisping  and  bmshing,  if  done  with  some  force 

with  the  oBoal  intervds  for  meals.    Bat  wb^e  mecbonics  in  town,  under  t  vigilant  boas*  are  at 

work,  they  keep  'working  all  the  time ;  not  so  with  men  hired  by  the  day  at  the  puMic  expense 

to  work  attd  to  vote  !    In  the  country,  too,  if  a  stage  drives  along  the  road,  yon  wiU  see  m  man 

Mop  his  plow  and  a  whole  gang  let  fall  their  hoes  or  axes  to  look  at  the  passer-by,  as  if  they  haid 

never  seen  a  stage  or  a  horseman  before. 

'  In  the  Sooth  the  slaves  "  knock  olF"  for  two  boors  at  midday  in  very  hot  weather,  bat  being 

tjffoft  universal^  ta»kedt  where  the  work  will  admit  of  it,  they  gaperally  get  through  in  less 

thtn  ten  hoars.  Ed.  Farm.  Ii6.1 
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iihi  dexterity,  with  a  combing  of  the  tail  and  mane,  should  render  the 
^orse  pretty  clean ;  but  there  are  more  ways  than  one  of  grooming  a  horse, 
as  may  be  witnessed  by  the  skimming  and  careless  way  in  which  some 
plowmen  do  it.     It  is  true  that  the  rough  coat  of  a  farm-horse  is  not  easily 
cleaned,  and  more  especially  in  a  work-stable  where  there  is  much  dust 
Boating  about  and  no  tiorse-clothes  in  use  ;  but  rough  as  it  is,  it  may  bd 
clean  though  not  sleek  ;  and  it  is  the  duty  of  the  steward  to  see  that  the 
fi^rooming  is  done  in  an  efficient  manner.     A  slap  of  the  hand  upon  the 
noYse  will  soon  let  you  know  whether  there  is  any  loose  dust  in  Jiis  hair. 
Attendance  at  this  time  will  give  you  an  insight  into  the  manner  in  which 
ifarm-horses  ought  to  be  cleaned  and  generally  treated  in  the  stable.     The 
.Straw  of  the  bedding  is  then   shaken  up  with  a  fork  such  as  in  fig.  279. 
Tliis  figure  has  rather  longer  prongs,  and  is  too 
sharp  for  a  stable  Jorkf  which  is  most  handy  for 
shaking  up  straw  when  about  5  feet  in  length,  and 
least  dangerous  of  injuring  tlie  legs  of  the  horses 
oy  puncture  when  blunt.     Tlie  united  prongs  ter- 
minate at  their  upper  end  in   a  sort  of  spike  or 
tine,  which  is  driven  inio  a  hooped  ash  shaft,  as 
Jbetter  seen   in  fig.  2S0,  which  is  a  steel-pronged 
'fork  of  the  form  used  in  Lincolnshire,  and  is  an 
excellent  instrument   for  wt»rking   among  straw. 
This  mode  of  mounting  a  fork  is  much  better  than 
with  socket  and  nail,  which  are  apt  t(»  hecome  loose 
and    catch  the  straw.     The   Imrsos  then  get  their 
'feed   of  oats,  afler  whicli  the  lii^hts  are   removed 
9nd  the  8tablc-d(M»rs  h  irred  and  lorkod  by  the  stew- 
ard, who  is  custo<lier  of  the  key.     In  some  stables 
*a  bed  is  provided  f«»r  a  l.ul,  that  he  ni  ly  he  present 
*to  relievo  any  accident   or  ilhl(^ss   th:!t  may  befall 
"any  of  the  horses;  but  where  the  stills  iire  prop- 

1  -  •  .      1    *l  :,   i:*.l         U,  i*  .  L  THR  COMMOW      TBC  LINCOLir 

erly  constructeil,  tluTo  is  little  chance  ol  any  hoi'se        _„„^  .„.„„  .^o., 

*  ,  ,  ir        •     I      -.1  11  1  FWB«.  8HIKB  STKSb 

Btrangling  hnnselt  wUh  the  collir,  or  any  hecomirig  fork. 

Bick  where  a  propei  ventilation  is  est:ihli.shed. 

(1338.)  In  winter  it  is  nnual  to  n^ive  furm-horsesa  mash,  once,  at  least, 


and  sometimes  thrice  a  week.  The  mash  consists  of  either  steamed  po- 
tatoes, boiled  barley  (»r  oals,  mixed  sometimes  with  bran,  and  sometimes 
Reasoned  with  salt.  The  artich^s  are  prepared  in  the  boiler  b'  in  the  boil- 
ing-housc  U,  fig.  4,  Plate  IV.,  in  the  aFicrno«»n  by  the  cattle-man  or  a  field- 
worker,  or  any  orher  person  appointed  to  do  it,  and  put  into  tubs,  into 
which  it  is  carried  to  the  stable  by  the  men,  and  dealt  out  in  the  troughs 
used  to  carry  the  corn  to  the  horses,  with  a  shovel.  It  is  warm  enough 
when  the  hand  can  bear  the  heat.  The  cpiantity  of  corn  piit  into  the  boiler 
IS  usually  as  much  as  that  given  raw,  and  in  preparation  swells  out  consid- 
erably, so  that  the  mash  acquires  considerable  bulk.  The  horses  are  ex- 
ceedingly fnd  of  mash,  and  when  the  night  arrives  for  its  being  dealt  out, 
IbIiow  unequivocal  symptoms  of  impatience  until  they  receive   it.      The 

Suantity  of  raw  oats  given  to  farm-hoi-ses,  when  on  full  feed,  is  3  lippies  a 
ay,  by  measure  and  not  by  weight ;  but  takinjy  hoi*se-corn  at  almiwt  the 
liighe.Ht  figure  of  GO  lbs.  per  firlot,  each  feed  will  weigh  3|  lbs.,  the  daily 

Sllowance  amounting  to  11  J-  lbs.;  but  the  lippy-mcasuro,  \Wicn  the  corn  is 
bait  out,  is  most  frequently  not  struck,  out  heaped,  or  at  least  hand- 
waY©<l,  so  that  the  full  allowance  will  weiG;h  even  m()re  than  thi-.    As  horsea 
*^work  only  7  or  8  hours  a  day  in  winter,  their  feeding  is  lessened  to  perhaps 
0I  full  feeds  a  day  or  7J  lbs.,  divided  into  three  portions,  namely,  a  irull  fiied 
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in  the  morning,  ^  feed  at  midday,  and  jt  feed  at  night ;  and  on  the  nights 
the  mash  is  given,  the  evening  ^feed  of  oats  is  saved.  One  season,  as  a 
mash,  I  tried  steamed  potatoes,  with  salt  alone,  of  which  the  horses  were 
excessively  fond,  and  received  three  times  a  week,  and  on  which  they  be- 
came vei-y  sleek  in  the  skin  and  fat,  notwithstanding  much  heavy  work ; 
but  in  spiing,  when  the  long  day  field-work  was  resumed,  they  seemed  to 
me  to  be  all  affected  with  shortness  of  wind.  Have  cooked  potatoes  ne« 
cessarily  this  effect  upon  horses?  I  may  mention  that  oats,  when  desired 
to  be  cooked,  must  be  boiled,  as  steaming  only  buiiis  the  outside,  and  does 
not  penetrate  into  the  inteiior,  ha>nng  somewhat  the  effect  of  kiln-drying. 
Oats,  in  fact,  aud  barley  too,  must  be  macerated  to  be  cooked,  and  to  do 
this  effectually  warm  water  must  be  used. 

(1339.)  I  have  often  thought  that  the  usual  careless  manner  of  placing 
the  lights  in  the  stable  in  the  evening  ia  highly  dangerous  to  the  safety  of 
the  building ;  and  yet,  in  the  most  crowded  and  dirty  stables,  no  accidents 
of  fire  almost  ever  happen.  Sometimes  the  candle  is  stuck  against  a  waU 
by  a  bit  of  its  own  melted  grease  ;  at  other  times  it  hangs  by  a  string  from 
the  roof  in  an  open  lantern,  set  apparently  on  purpose  to  light  straws.  A 
good  stable  lantern  is  still  a  desideratum  ;  and  it  should  be  made  to  hold 
a  candle,  and  not  an  oil-lamp,  as  being  the  most  cleanly  mode  of  light  for 
carrying  about ;  and  if  the  candle  could  l>e  made  to  require  no  snuffing  it 
would  be  pcv'cct.  A  common  tin  lantern,  with  a  horn  glass,  is  what  is 
commonly  in  use  to  carry  the  candle  in  the  air ;  but  when  it  gets  black- 
ened  with  smoke  in  the  iiisido,  it  is  of  little  use  to  give  light  outside.  1 
have  seen  a  globe  lant(jm  of  glass  made,  very  strong  for  use  on  board  of 
ship,  but  it  b:is  an  oil-lamp.  I  observe  Messrs.  Palmer  and  Company, 
London,  advertising  a  "  weaihcr  candhAfiini^  for  safety,  and  for  use  in 
win^l  and  ra'm,  and  which  rerjuiros  nosniiffngy  The  candle  costs  8^d. per 
lb.,  md  bums  o  hours  for  Id.  I  have  not  seen  this  lamp,  but  judging  from 
Its  figure,  and  if  the  glass  is  made  stronsr  enough,  it  would  seem  to  answer 
the  purpose,  and  is  certainly  not  dear.  If  safe,  it  might  be  taken  into  the 
straw-barn,  hammcls,  &:c.  at  iiigLt. 

(1340.)  This  is  the  usual  routine  of  the  treatment  of  farm-horses  in  win- 
ter, and  when  followed  with  some  discernment  in  regard  to  the  state  of 
the  weather,  is  capable  of  keeping  tbera  in  health  and  condition.  The 
horses  are  themselves  the  Ijctter  of  being  out  every  day  ;  but  the  species 
of  work  which  they  should  do  daily  must  be  determined  by  the  state  of 
the  weather  and  the  soil.  In  very  wet,  frosty,  or  snowy  weather,  the  soil 
cannot  be  touched  ;  but  then  threshing  and  canying  com  to  market  may 
be  conducted  to  advantaije,  and  the  dung  from  the  courts  may  be  taken 
out  to  the  fields  in  which  it  is  proposed  to  make  dung-hills.  This  latter 
piece  of  work  is  best  done  v.hen  the  ground  is  frozen  hard.  When  heavy 
snow  falls,  nothing  can  be  done  out  of  doors  with  horses,  except  threshing 
when  the  machine  is  impelled  with  horse-power.  In  a  very  rainy  day,  the 
horses  should  not  go  out,  as  ever}'thing  about  them,  as  well  as  the  men, 
become  soaked ;  and  before  both  or  either  can  be  again  made  cqmforta- 
ble,  the  germs  of  serious  disease  may  be  laid  in  both.  When  it  is  fair 
above,  on  the  other  hand,  however  cold  the  air  or  wet  the  soil,  some  of 
the  sorts  of  out-door  work  mentioned  above  may  be  done  by  the  horses  f 
and  it  is  better  for  them  to  work  only  one  yoking  a  day  than  to  stand  idle  in 
the  stable.  Work-horses  soon  show  symptoms  of  impatience  when  con- 
fined in  the  stable  even  for  a  day,  on  Sundays,  for  example ;  and  when 
the  confinement  is  much  prolonged,  they  even  become  troublesome.  When 
such  occasions  happen,  which  they  do  in  continued  snow-storms,  with  the 
ground  covered  deep,  the  horses  should  be  ridden  out  for  some  time  every 
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day,  and  groomed  as  carefully  as  when  at  work.  Exercise  is  necessaryto 
prevent  thickening  of  the  heels,  a  shot  of  gi'ease,  or  a  common  cold.  I'at 
horeesy  when  unaccustomed  to  exercise,  are  liable  to  molten  grease. 

(1341.)  It  is  an  advisable  plan  for  a  fanner  to  breed  his  own  horses; 
and,  on  a  farm  which  employs  6  pairs,  two  mares  might  easily  bear  foals  ^ 

every  year,  and  perform  their  share  of  the  work  at  the  same  time,  without 
injury  to  themselves.  The  advantage  of  breeding  working  stock  at  home 
IS,  that,  having  been  born  and  brought  up  upon  the  ground,  they  not  only 
become  uatui*alized  to  the  products  of  its  particular  soil,  and  thrive  the 
better  upon  them,  but  also  become  familiarized  with  eveiy  pei*sou  and 
every  field  upon  it,  and  are  broken  into  work  without  trouble  or  risk.  The 
two  mares  should  work  together,  and  be  driven  by  a  steady  plowman ; 
and  their  work  should  almost  always  be  confined  to  plowing,  particularly  ' 

in  winter  and  spring,  when  they  are  big  with  young,  for  the  shaking  in  the 
shafts  of  a  cart  is  notliing  in  their  favor.  In  driving  home  turnips,  and 
leading  out  dung  in  winter,  over  most  probably  not  the  smoothest  of  roads, 
mares  in  foal  should  not  be  employed,  their  driver  rather  plowing  with 
them,  when  that  operation  can  be  perfoimed,  or  assisting  the  other  men 
at  their  carts  with  manual  labor. 

(1342.)  Supposing,  then,  that  one  or  two  mares  bear  foals  every  year, 
the  young  hoi'ses,  their  produce,  consisting  oi'  foals,  year-olds,  and  two- 
year-olds,  should  be  accommodated  in  the  steading  N,  figs.  3  and  4,  Plates 
III.  and  IV.,  according  to  age,  where  there  are  more  than  one  of  the  same  ; 

age,  the  older  being  apt  to  knock  about  the  younger ;  but  where  one  only 
of  every  age  is  brought  up,  they  may  be  placed  together  for  the  sake  of 
companionship,  as  hoi'ses  are  very  social  animals,  and  they  leani  to  ac- 
commodate themselves  to  one  another's  tempera.  Where  blood  foals  are 
bred  as  well  as  draft,  they  should  have  separate  haramels,  the  latter  be- 
ing too  rough  and  overbearing,  but  the  bloods  generally  contrive  to  obtain 
the  mastery.  Young  hoi'ses  never  receive  any  grooming,  and  are  even 
seldom  handled;  but  they  should  all  be  accustomed  to  be  led  in  a  halter 
&om  their  youngest  period. 

(1343.)  The  food  usually  given  to  young  horses  in  ^vinter  is  oat-straw 
for  fodder,  and  a  few  oats  ;  and  where  they  are  wintered  among  the  young 
cattle  in  the  large  court  K,  they  have  the  chance  of  a  few  pickings  of  ' 

com  from  the  coru-barn,  or  the  refuse  of  hay  from  the  litter  of  the  work- 
hoi'se  stable,  and  then  they  seldom  get  corn.  The  fact  is,  young  hoi-ses 
are  generally  unjustly  dealt  with  ;  they  ai'e  too  much  stinted  of  nourishing 
food,  and  the  consequences  established  by  the  treatment  are  a  smallness  of 
bone  which  deprives  them  of  requisite  strength  for  their  work,  and  a  dull- 
ness of  spirits  which  renders  their  work  a  burden  to  them.  I  speak  of 
what  1  have  seen  of  the  way  in  which  a  large  proportion  of  the  farm- 
horses  of  this  country  are  brought  up  when  young.  Their  treatment 
seems  to  be  derived  from  the  opinion  that  very  little  nourishing  meat 
should  be  given  to  young  hoi-ses.  Instead  of  this,  they  should  receive  a 
stated  allowance  of  corn — and  if  bruised,  so  much  the  better — according 
to  their  ages ;  and  when  a  mash  is  given  to  the  work-horses,  the  young  ^ 

ones  should  always  have  a  share.     Should  a  mash  begrudged  as  being  too  1 

extravagant  for  young  horses,  they  should  get  Swedish  turnips  or  potatoes 
every  day ;  for  some  moist  food  is  requisite  with  dry  fodder  and  com. 

(1344.)  The  names  usually  given  to  the  different  states  of  the  horse  are  < 

these  :  The  new-bom  young  is  called  a  Jbal,  a  male  one  being  a  coh  foal 
Bod  a  fenrale  9i  filly  foal.  After  being  weaned,  the  foals  are  called  colt  or 
filly,  according  to  the  sex,  which  the  male  retains  until  broken  in  for 
work,  when  he  is  a  gelding  or  A<?r*e,  which  he  retains  all  his  life ;  and  tho 
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filly  is  tTien  ch&nged  into  mare.  When  the  colt  is  not  castrated,  he  is  «fei 
^entire  colt ;  which  name  he  retains  until  he  serves  malres,  wh^n  he  is  a 
ttallion  or  entire  horse,  A  mare,  when  sen'ed,  is  said  to  be  covered  by  or 
stinted  to  a  particular  stallion  ;  and  after  she  has  boiiie  a  foal,  then  she  is  a 
' brood-mare,  until  she  ceases  to  bear,  when  she  is  a  barren  mare  or  eHl 
^tnarer;  and  when  dry  of  milk,  she  is  said  to  be  yeld,  A  mare,  while  bear- 
ing a  foal,  is  said  to  be  in  foal* 

(1345.)  Yoa  Iiave  seen  that  though  cattle  gain  weight  when  fed  on  cooked  food,  compaxvd  B> 
otbera  fed  on  the  Mime  snbHtances  in  a  raw  state;  jet  tlie  (expense  of  cooking  countcrbalancea 
.any  advantage  gained  in  weight,  and  it  is  therefore  incxpedicDl  to  undertake  the  tronble  of  it. 
These  resnltfl  migiit  have  been  anticipated  from  the  peculiar  fanctions  of  the  stomach  of  the  ox  ; 
for  be  eheicM  fke  c»d,  that  is  to  say.  he  masticates  the  food,  an  he  takes  it  into  his  mouth  in  a  very 
imperfect  manner,  reodcriog  it  only  so  »niall  as  to  be  able  to  swallow  it  with  some  degree  of 
force,  in  which  state  it  readies  U)e  paanch  or  first  stomach  ;  wber<'.  if  it  decomposes  immediately 
mnd  generates  gas,  it  prodaces  the  disease  of  the  korett,  which  haM  been  spoken  of  already  (1294). 
But  should  it  not  decompose — which  is  the  nsoal  coni/itiou  of  the  foo<i — It  is  again  bronglit  up  to 
the  mouth,  and  undergoes  a  thorough  roasticatioo,  after  which  it  is  swallowed  and  finds  its  way 
to  the  stomach,  wliich  coutams  the  gastric  juice,  there  to  be  digested  for  the  purpose  of  being  aa- 
•imtlated  into  the  sy^em.  Now,  all  that  we  can  do  for  llic  ox  in  cooking  his  Ibod,  is  to  save  bim 
the  tronble  of  chewing  tlie  cud,  and  to  put  the  lood  into  that  state  in  which  it  is  at  once  fit  to  be 
acted  upon  by  the  gastric  juice.  In  donig  this,  we  attempt  to  imitate  and  enter  into  competition 
Nvith  a  complicatedinatural  process,  and,  as  might  be  expected  in  the  circumstanoea.  exhibit  oar 
inferiority.  In  Uie  state,  however,  in  which  cooked  food  is  prei)CQte<i  to  the  ox.  chewing  the  cad 
is  not  altogether  saved  him,  as  the  atraw  wt)ich  he  clxrascs  to  cat  undergoes  that  operation,  and 
therefore  as'»ist8  in  keeping  that  important  function  in  exercise.  It  b  doubtful  that  the  ox  wonld 
retain  his  wonted  good  health,  were  we  able  entirely  to  suspend  tlie  action  of  that  functiim  in 
him;  and  it  id  therefore  questionable  policy  to  attempt  it  to  a  farther  degree  than  to  reduce  his 
food  so  small  as  to  render  it  fit  to  enter  the  paunch,  with  still  less  mastication  than  he  would  fam^e 
to  give  it  in  its  ordinary  state. 

(1346.)  The  case,  liowever,  of  the  horse  Is  very  diflferent.    His  is  a  single  or  simple  atomadi. 
which  must  be  filled  at  once  with  well-roasticated  food,  before  the  gaRtric  juice  can  aet  upon  it  in 
tt  proper  manner ;  and  sliould  any  food  which  enters  it  in  an  insnfiiciontly  masticated  atate,  eacope 
beyond  the  influence  of  the  juice  into  the  bowels,  it  mav  deconipoK^  there,  generate  gas,  and  pn>- 
duoo  tlie  analogous  disease  of  hotfcn  in  cattle,  namely,  flatulent  colic  or  batlx.    To  render  food  in 
*0och  a  state  at  first  as  shall  save  the  horses  the  trouble  of  mastication,  is,  therefore,  to  do  him'  m 
ttrood  service ;  and  hence,  cooked  food  is  in  a  proper  state  for  feeding  a  horse,  and  it  has  also 
.been  proved  to  be  fM^onomical.    Btill,  the  cooking  will  be  carried  to  an  uxorious  degree,  if  it  shall, 
by  dint  of  ease  of  deglutition,  prevent  the  flow  of  the  sufficient  quantity  of  saliva  into  the  stomach 
which  is  neref«ary  to  complete  digestion — "  tlie  quantity  of  which."  rays  Profesror  Dkrk,  **is  Al- 
most incredible  to  those  woo  have  not  had  an  opportunity  of  asct^rtaiuiug  it.  but  which  tlie  fol- 
lowing  fact  will  te»tifv.    A  black  horse  had  received  a  wound  iu  the  parotid  duct,  which  becazpe 
fistulous.    When  his  jaws  were  in  motion  in  the  act  of  eating  liay,  I  had  the  curiosity  to  collebt 
in  a  glaM  measure  the  quantity  which  flowed  daring  1  minute,  by  a  stop  watch  -,  and  it  amoonted 
to  nearly  2  drachms  more  than  S  oz.  in  that  time.    Now,  if  we  calculate  that  tho  parotid  gland  oa 
the  oppoidte  check  poured  into  the  mouth  the  same  quantity  in  Uic  same  time,  and  allow  that  the 
sublingual  and  snb-maxillary  gland,  on  each  side  combined,  pour  into  the  mouth  a  quantity  eqttal 
lothe  two  parotids,  we  tlien  have  no  less  than  8  os.  of  saliva  passing  into  the  month  of  a  hone  ia 
one  minute,  for  the  purpotjc  of  softening  the  food  and  preparing  it  for  dige8tion."t    Yet  it  is  im- 
*  possible  for  any  horne  to  s^'allow  food  in  the  most  fiivorable  state  it  can  be  made  for  swallowiiig, 
,  without  moving  his  jaws  to  m  certain  degree,  and  this  insures  a  certain  quantity  of  saliva  entering 
'  his  stomach. 

(1347.)  But  more  tlinn  this,  cooked  food  may  be  presented  in  too  nutritious  a  state  for  the  Rtotn- 
'fedh ;  aiMl  there  may  be.  on  the  otlier  hand,  too  little  nutriment  in  the  food  given ;  for,  '*  the  digest- 
ive organs  of  the  horse,  like  tho5e  of  the  ox,'|  says  Professor  Dick,  "  are  very  capacioos,  and  are 
evidently  intended  to  tike  in  a  lorge  proponfon  of  matter  containing  a  small  proportion  of  nutri- 
ment ;  and  if  tiie  food  niK>n  which  they  are  made  to  live  ia  of  too  rich  a  quality,  there  ia,  by  dbe 
excitement  produced,  an  increase  of  the  peristaltic  motion,  in  order  to  throw  off  the  superabond* 
ant  quantity  which  has  been  taken  into  the  stomach  and  bowels.  It  is  necessary  to  give,  there- 
fore, a  certain  quantity  of  bvfk,  to  sfjMirate^  fierhapn,  the  partideM  ff  nvtriliou*  matter ^  that  the 
bowels  may  be  enabled  to  act  upon  it  properly.  A  horse  could  not  live  so  well  on  oats,  if  fed 
entirely  upon  them,  as  when  a  portion  of  fodder  in  given ;  with  them  a  certain  quantity  is  reqaired. 
Bat  this  may  be  carried  too  fieir,  and  the  animal  mav  have  his  bowels  loaded  with  too  large  a  quan- 
tity of  ununtritioos  fuo<I ; "  as  witness  the  nature  of  the  nieep  before  alluded  to ;  '*  and  nothing  teas 
diao  such  a  mass  as  will  render  him  incapable  to  perform  aey  active  exertion,  will  be  safllcieiit 
to  afford  him  even  a  scanty  degree  of  nourishment    A  horse  living  on  straw  in  a  straw-yard  be- 

(*  Some  use  the  foolish  expressfon,  out  of  socll  a  horse  or  stallfon,  instead  of  ^y  the  stalUdntad 

ta<  of  the  mare ;  and,  again,  they  say  **  My  horse  was  tired  by  Meswager,"  instead  of  ^ol  bj 

'If essenger.    Ah  John  Randolph  once  observed,  they  might  as  well  say  W:  was  dmm'd  by  a  jfMuN 

tienlar  mare.    Tliefe  are  proprietiea  and  technicalities  belonging  to  every  sort  of  bosiaeasi'wliioli 

Aonld  be  learaed  at  least  by  those  who  follow,  or  are  itamediately  Intefesi  id  in  it. 

. ,  Ed.  Farm.  XjA) 

I  lliaarterly  Jounial  of  A^rienltare^  voL  ilL 
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cones  pot-bellied.    Hence  it  ia,  that  a  proper  arrangement  in  the  properties  and  proportions  of 
his  fooa  becomes  a  matter  of  important  consideratioo."**    These  and  the  preceding  remarks  com- 

Xrehend  all  the  rationale  of  feedmg  both  cattle  and  liorses,  and,  if  carefally  considered,  may  con* 
act  yoa  to  adopt  such  an  appropriate  mixtore  of  materials  in  year  possession  as  may  aenre  to 
maintain  the  strength,  good  healtn  and  condition  of  your  horses,  on  the  one  band,  and  to  do  M 
eoonomically  on  the  other.  Meantime,  I  shall  enumerate  a  few  of  the  attempts  that  have  hitherto 
been  made  of  making  mixtures  of  food  for  horses,  with  the  view  of  ascertaining  whether  cooked 
or  raw  foo<l,  in  a  prepared  or  natural  state,  maintains  liorses  in  the  best  order. 

(1348.)  The  most  carefiil  set  of  experiments  thai  have  yet  been  recorded  in  supporting  farm' 
horses  on  boiled  and  rato  grain,  and  on  raw  grain  prepared  and  in  a  natural  state,  was  made  bj 
Mr.  James  Cowie.  Halkerton  Mains,  Kincardineshire.  He  subjected  no  fewer  than  IS  hones  to 
the  experiment,  dividing  them  ipto  3  eetB  of  4  each,  and  keeping  each  set  on  a  separate  fare.  Tho 
horses  were  weighed  on  Ist  March,  when  the  experiment  began,  and  their  weights  varied  from 
9  cwts.  3  qra  to  12  cwis.  1  qr.  4  Ibft. ;  and  they  were  again  weighed  on  lat  May,  at  the  end  of  the 
experiment,  and  their  weights  then  ranged  from  9  cwts.  2  qrs.  S3  lbs.  to  12  cwts.  1  <|r.  14  Ibt^ 
Thxxs  the  range  of  weight  did  vary  much  at  both  the  periods,  though  the  individual  weights  did. 
Their  ages  ranged  from  4  to  12  years. 

(1349.)  Tlie  tacts  brought  out  in  this  experiment  were,  that  the  horses  fed  on  unbruiaed  ram 
■nd  on  ooiled  grain,  gave  results  so  very  nearly  alike  that  it  seems  inexped  icnt  to  incur  the  expense 
of  eookins  food  for  horses,  as  that  costs  about  l|d.  on  two  feeds  lor  each  honM).  This  is  a  rather 
remarkable  result,  for  one  should  have  expected  that  the  boded  grain  would  have  bad  the  adyan< 
tage.  Brained  rate  grain  seems  the  most  nourishing,  and,  in  not  requiring  cooking,  of  course  the 
most  economical  mode  of  feeding  work-horses.  For,  all  the  horses  that  had  been  on  btfiled  and 
unbritited  ram  grain  lost  70  lbs.  each ;  and  that  amount  of  loss  in  an  animal  of  10  cwts.  or  IS  cwta. 
b  considerable ;  whereas  those  which  had  been  on  bruised  grain,  though  given  raw.  either  gained 
weight  or  lost  none.  And  as  to  tlie  economy  of  using  grain  in  this  state,  besides  tke  cooking,  it  fa 
alleged  that  boiled  whole  grain  passes  through  the  horse  undiTOxted  as  well  as  raw  grafai  when 
whole,  and  that  the  quantity  which  thus  escapes  is  equal  to  1-6  of  what  a  horse  consumes ;  whereu^ 
tfie  grain  that  is  bruised  undergoes  a  considerable  degree  of  di^stion  at  least,  before  paoriny 
away.  I(  the  loss  is  taken  at  1-6  on  a  horse  which  gets  12  lbs.  dailv  of  oats  whole,  a  yearly  aar- 
Inc  roi<ht  be  effected  of  about  2  quarters  of  com,  by  giving  him  10  lbs.  of  bruised  instMd. 

(1350.)  Many  economical  forms  of  mixtures  have  been  recommended  for  farm-horses^  and  thooo 
are  among  them : 

10  lbs.  of  chaffed  straw,at  £l  perton Id. 

10  lbs.  of  oats,  at  3s.  per  bushel 9 

16  lbs.  of  turnips,  at  lOs.  per  ton 1 

Expense  of  cutting  and  chaffing 0| 

Cost  of  one  horse  each  day ll^d. 

16  lbs.  ofhay,  at  3s.  6d.  per  cwt 6d. 

5  lbs.  of  oats,  at  3a  per  onshel 4| 

16  lbs.  of  turnips,  at  lOs.  per  ton , 1 

Cost  of  one  horse  each  day ll|d. 

28  Iba  of  steamed  tnmips 3|d. 

7  lbs.  of  coals,  at  la  per  bushel 1 

Expenses  of  steaming 01 

16  lbs.  of  straw,  at  £l  perton 1| 

Cost  of  one  horse  each  day.. 6|d. 

This  last  mixture,  containing  no  com  of  any  kind,  is  said  to  "  succeed  remarkably  well,  and  al- 


..^        iving  been  "highly  recommended  bv  several  practical  .     _., 

doubt  horses  can  live  upon  turnips,  as  well  as  upon  grass,  without  corn,  and  they  may  be  said  to 
work  upon  them :  but  I  quite  agree  with  Mr.  Stewart,  when  he  observes :  "  What  the  owner 
miffht  call  work  is  not  known.  In  this  country,  grass  alone  will  not  produce  workable  horses," 
and  the  same  may  more  traly  be  said  of  turnips  and  straw.  "  If  food  is  not  given,*'  continues  Mr. 
Stewart.  "  work  cannot  be  taken.  Every  man  who  has  a  horse  bos  it  in  his  power  to  starve  the 
animal ;  bat  that,  I  should  think,  can  afford  little  matter  for  exaltation.''^  Turnips  are  frequently 
given  to  (arm-horses  in  the  evening  in  lieu  of  a  feed  of  com,  and  even  in  lieu  of  a  hot  ma^  at  night; 
and  horses  are  very  fond  of  Swedish  turnips,  which,  on  being  washcil,  are  generally  set  before 
tfiem  whole,  anless-somc  of  the  men  take  the  trouble  of  cutting  them  into  slices  with  their  kniveo} 
but  the  best  way  would  be  to  have  them  sliced  on  purpose  by  Wallace's  turaipslicer,  fig.  259, 
which  has  been  already  described.  Potatoes  are  given  to  horses  in  a  raw  state,  in  the  same  man- 
ner as  tmmips,  and  they  seemed  to  be  relished  by  them,  but  not  so  fondly,  iu  so  far  as  I  have  ob- 
■erred,  as  Swedish  turnips.  Bat  of  the  sorts  of  food  of  the  root  kind,  Acre  is  none  which  givet 
horaes  so  mach  delight  m  the  carrot  It  is  a  pity  that  this  root  can  only  be  cultivated  successfullj 
on  very  light  soil,  otherwise  it  would  be  worth  while  to  raise  as  many,  at  least  as  would  support 
the  horses,  in  coi^nnction  with  com.  all  winter.  Stewart  says  that  "for  slow- working  horses  car* 
IOCS  may  siipply  tne  place  of  com  quite  well,  at  least  for  those  emploj^ed  on  the  farm."!  Thej 
woald  get  tat  enoagli  on  70  lbs.  of  carrots  a  day,  but  would  want  stamina  without  corn.$    Carrots 

*  Qoarteriy  Joanud  of  Aaricnltnrs,  vol.  Ill 
\  Prise  E«aays  of  the  Bi^land  sad  Agrlcnltorsl  Soeietj,  t(H.  xIt. 
i  Stewart's  Stable  Economy.  |  IMd. 

i  An  error  has  crept  into  (1031).  whore  the  spaoUle  gravkj  of  the  carrotfa  stated  at  0  018  fautaad  oCMl^ 
(1083) 
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vnemBj aad  ■aceenfony  grown  in  the  Island  of  Goernaey ;  bat  they  are  not  given  to  boraes on 
Boeonnt  of  an  aHe^tion  that  *'  when  on  this  food  their  eye*  are  injured."  The  same  writer  men- 
tiOBa  a  similar  effect  produced  by  tlie  parsnip  at  a  certain  seaion  of  the  year.  "  To  boraes."  ba 
iagrs,  "  parsnips  are  frequently  given,  and  have  the  property  of  making  tbem  sleek  and  fat ;  but  in 
working,  they  are  observed  to  sweat  profusely.  If  new,  and  cut  sufficiently  small,  no  other  iD  e^ 
foot  results,  except,  indeed,  at  one  period  of  the  year,  toward  the  close  of  February,  when  the 
root  begins  to  ^oot ;  if  then  given,  both  horses  and  homed  cattle  are  subject,  on  this  food,  tn  an 
inflammation  in  the  eye.  and  epiphora  or  watery  eye ;  in  some  subjects,  perhaps,  producing  blind- 
neaa."*  Horses  are  very  fond  of  bread :  a  piece  of  bread,  and  cspeciallv  oat  cake,  will  take  a 
horse  in  the  field  when  a  fced  of  com  cannot.  It  is  quite  common  in  Holland  to  see  travelers  at 
a  viHage  inn,  take  a  black  loaf  and  slice  it  down  with  a  bread-knife  in  a  trough  for  their  horse. 
U|>on  the  principle  of  economy.  M.  Longchamp  has  proposed  to  feed  the  cavalry  of  France  with 
a  Dread  composed  of  |  of  of  bo'ilcd  potatoes  and  {  oatmeal,  properly  baked  in  an  oven.  The  usual 
allowance  or  oats  for  a  horse,  at  10  lbs.  costs  13  mus;  but  10  lbs.  of  tliis  bread  will  only  cost  5  sous 

J  1351.)  But  independent  of  all  surcedsnea,  which  may  be  given  to  horsea  at  times  as  a  treat* 
1  as  affording  a  beneficial  change  of  food,  there  should  be  a  regular  feed  prepared  for  farm- 
horses,  which  soould  be  administered  every  day,  and  any  deviation  from  which  should  be  regard- 
ed as  a  relish  or  treat.  There  are  two  formulae  which  I  shall  give,  which  have  been  found  to 
make  excellent  prepared  food  for  farm  horses,  and  they  may  be  nreparcd  witliout  ranch  trouble, 
provided  the  proper  apparatus  is  erected  for  die  purpose.  The  hrst  is  given  in  quantity  of  each 
day  for  one  horae ; 

i«  tkA  «»/«•..;»»        S   3i  ^b**  of  o9t  and  bean  meal,  >  •, -»  iv- 
In  the  morning....  J  j^'  ,^^  ^  ^^^  ^^        ^  14i  Iba. 

A*  •»«^.a..  (   3    lbs.  of  oat  and  bean  meal,  >, K 

-^^^^^'y J  19   lbs.  of  chopped  straw.       T*    - 

I    1 1  lbs.  of  oat  and  bean  meal,  ^ 

At  night •.•..<11    lbs.  of  steamed  potatoes.    >  14|  .. 

^  3   lbs.  of  chopped  straw,        j  ^  i]^ 

This  qpanlity  is  ouite  sufficient  for  the  strongest  form-horses,  and  leas  will  be  consnmed  by  or- 
dinary ones,  but  that  can  be  regulated  according  to  cireumstances,  by  withdrawing  a  little  meal 
and  straw,  still  retaining  the  proportions.  The  usual  allowance  of  oats,  as  yon  have  seen,  weighs 
11}  lbs.  a  day.  when  the  grain  is  of  the  finest  quality ;  but  as  horses  seldom  receive  the  finest  oats, 
and  are  usually  supplied  with  what  are  called  common  oats,  which  do  not  weigh  so  heavy,  the 
usual  allowance  may  be  taken  at  10  lbs. ;  and  when  hay  is  given  to  tlic  horses  in  spring  they  eat 
at  least  1 }  stones  of  22  lbs  =33  lbs.  every  dav.  This  mixture,  on  the  other  hand,  contains  no  hay, 
and  only  8  lbs.  of  oats  and  bean -meal,  or  6  Ibsw  of  barlev-meal  instead,  if  more  convenient  to  be 

E'ven.  and  )1  lbs.  of  steamed  potatoes,  which  cannot  be  estimated  at  much  value  on  a  farm 
>yond  the  cost  of  st(*amint:.t  The  value  of  the  ordinary  and  tlie  prepared  food  can  easily  bo 
estimated,  and  it  will  be  found  that  the  prepared  is  the  cheapest  and  at  the  same  time  better  for 
the  horacs'  health,  and  equally  well  lor  ttiem  as  to  condition  and  spirit.  The  mixture  is  made  in 
this  way :  The  meal  and  chopped  straw  are  pat  and  mixed  togLtlicr  in  a  tub,  and  a  little  salt 

Sprinkled  over  it  The  wtoanied  pntntoes  are  then  poured  hot  into  the  tub  over  tlie  straw,  and 
le  whole  is  formed  iutu  a  nitush  vi  iih  a  Hb.ovel,  and  let  stand  awhile  to  acquire  an  equal  tempera- 
ture throu;:?hont,  and  to  sM'ell  the  meal  into  a  pulpy  8tatc  with  the  potatoes,  before  being  divided 
out  to  the  horses. 

(1352.)  A  formula  is  given  by  Prof.  Low.  consiiitiiii?  of  chopped  straw,  chopped  hay,  bmiaed  or 
coarsely-ground  gntiii  ai.d  sicamed  (/uiuiues  by  wfi^iit,  in  equal  parts,  with  2  oz.  of  salt;  and  of 
this  fitim  30  lbs.  to  35  ibA..  or  32 §  Ibn.  on  an  uvora^* ,  to  be  given  lo  a  horse  every  day4  This 
mixture,  including  hay.  v^iil  be  ni<m>  expousive  than  the  abdvc;  and  I  am  doubtful  tlrat  .^5  lbs. 
of  it  will  Ratl^fy  a  furm-hoi-:»t*  ou  ucLivo  v^urk  iu  spring',  when  he  can  eat  33  lbs.  of  uncboppcd  bay 
a  day,  without  corn.' 

'(13-')3.)  It  appciii-H  at  firnt  si,<:ht  pomovrliat  .^-urprihint;  that  the  idea  of  prepainng  food  for  form- 
horses  Btioold  only  have  been  r(>rc?iitly  nctod  ou;  but  1  have  no  doubt  that  the  practice  of  tlie  turf 
and  of  the  road,  of  niuiutainiit;;  liornt^ri  ou  Uiriic  quantities  of  oats  and  dry  rye-grass  hay,  has  bad 
a  powerful  influence  in  re  !aiiiin;;  it  on  fanutC  Hut  now  that  a  more  natural  treatment  baa  been 
adopted  bv  the  ownen*  of  hurse^  ou  I'a.ti  work,  funnel's,  having  now  the  example  of  po^A-horses 
standing  tWir  work  weil  ou  prt:|iiu'eil  huni.  i>liouI<l  euMtly  be  jiersoaded  that  on  slow  work,  the 
same  sort  of  food  siinuld  huve  irvou  a  more  saluiary  iticoton  tlieir  horses.  How  prevalent  was 
the  notion,  at  one  time,  that  ^.or^-e^  ennli]  not  lie  exi^ected  to  do  work  at  all  unless  there  was  hard 
mtat  in  them!  "Tiii.^*  in  a  vt>ry  siily  snii  erroneous  idea,  if  we  inquire  into  it,"  as  Prof.  Dick 
truly  observes ;  "  for  ys  iiatcvor  riiii>  l>t«  tliu  consiNiency  of  tlio  fi>od  when  taken  into  the  stomach, 
it  must,  before  die  bo«ly  run  possibly  ilerive  any  .lubsiautial  suppoit  or  benefit  from  it,  be  oonvcrtoil 
into  chyme — a  pultacious  mH.s.M;  an<l  iliis,  an  it  paf*ses  onward  from  the  stomach  into  the  intestinal 
canal,  is  rendered  still  more  fluid,  by  the  udniixiure  of  the  secretions  from  the  stomacb.'the  liver 
and  the  paucrea?,  when  it  becouiori  of  a  luilky  appearance,  and  is  called  chyle.  It  is  then  takea 
into  the  system  by  the  lacteali),  and  in  thin  fu  rl,  this  soft  state — and  in  this  slate  otil^ — ^uixes 
with  the  blood  and  pas5>es  throuju'h  the  circulaiini?  veasc'ls  for  the  nourishment  of  the  sj-atem.*'! 
Actuated  by  these  rational  principles.  Mr.  John  Croall.  a  large  coach  proprietor  in  Edinboi^h,  now 
supporta  his  coach-horses  on  6  lbs.  of  chopped  hay  and  16  lbs.  of  braised  oats ;  so  does  Mr.  Isaao 
Bcott^a  Postmaster,  who  gives  10  lbs.  or  12  lbs.  of  chopped  hay  and  16  lbs.  of  bruised  oats  to 
lai^  horses ;  and  to  carry  the  principle  still  farther  into  practice.  Captain  Ch»yii»  found  bis 
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work  -wtW  on  the  fallowing  mixture,  the  proportk>n«  of  which  are  giren  for  etdh  hiofii 

0^«r7  da^ ;  and  this  co^stlttites  the  second  of  tfae'ibnnalfla  alluded  to  ahove : 


In  die  day 


"11 


8  Ibfl.  of  braiaed  oata. 
Iba.  of  bmiaed  beana. 
Iba.  of  chopped  atraw. 


At  night.. 


15  Iba. 


rss   lbs.  of  ateamed  potatoei^ 

1  I  lbs.  of  fine  barley-dnst 

2  lbs.  of  chopped 
9  oanees  of  salt 


25|  lbs. 


Sttinaating  the  barley-dnat  at  lOd.  per  stone;  chopped  straw  6d.  per  stone ;  potatoes  steamed, 
at  7a.  6d.  per  cwt ;  and  the  oats  and  beans  at  ordinary  prices,  the  coat  of  aopper  was  6d.,  and  fcr 
daily  food  la.  with  cooking,  in  all  la.  6d.  a  horse  each' day.* 

(1354.)  [Hay  and  Straw-Cutter*. — Machines  for  chopping  hay  and  straw  fomf  now  an  import 
ant  article  in  the  class  of  implements  for  preparing  food  for  horses  and  cattle.  In  Bn^lana  the 
alraw-catter  or  chafiU^utter  ia  held,  very  properly,  in  high  estimation  by  the  &rmer,  and  ita  value, 
in  an  economical  point  of  view,  seems  to  be  fully  appreciated  by  all  In  Scotland,  with  all  ila 
boasted  economy  in  the  various  walks  of  Agricuhore,  the  straw-cotter  is  but  partiallv  employed, 
and  it  ia  chiefly  amon^  those  farmers  who,  to  a  well-established  experience  superadd  scientific 
skilL  that  the  employment  of  the  straw-cutter,  together  with  the  oUier  membera  of  the  clasa  of 
food  preparing  machmes,  are  brought  to  bear  upon  the  establishment  in  a  systematic  reform. 
There  can  be  no  doubt  that  ere  long  the  food-preparing  system  will  become  as  universal  among 
farmers  as  the  threshing'machine  is  ahieady,  and  straw-cutters,  corn-bruisers  and  steaming-app»- 
ratos  will  be  seen  in  every  well-regulated  steading.  To  the  full  development  of  such  a  system 
there  exists  one  especial  obstacle,  which  is  tliat  defect,  in  the  minds  of  many  men,  which  pre- 
vents their  forming  a  systematic  arrangement  of  any  given  subject,  and  from  being  indiflerently 
qualified  to  draw  conclusions  from  a  seriea  of  facts,  which  individually  appear  iaolated  and  looae^ 
oonuected,  but  which,  in  the  agmgate,  are  capable  of  bringing  out  important  reaolta.  For  ex- 
ample,  there  are  many  individuals  who  may  have  procured  the  requisite  machinery  to  have  entr 
bled  them  to  follow  the  system  here  alluded  to.  but,  owing  to  the  absence  of  properly  organized 
methods  of  procedure  in  the  different  processes,  and  losing  sight  of  the  advantages  to  be  derived 
liom  a  proper  Oombination  of  effbcts,  by  viewing  only  the  results  in  detail,  toe  well-intended 
trial  ends  in  disappointment,  and  the  machinery  set  aside  as  unprofitable ;  whereas,  under  proper 
direction,  it  would  certainly  have  achieved  the  object  In  using  machiner)*  of  this  kind  it  ahoald 
aJwaya  be  borne  in  mind  Uiat  the  more  constantly  and  regularly  it  is  kept  in  operation,  so  mnch 
the  more  productive  it  will  be  in  saving  expense  to  its  proprietor,  provided  such  machinery  bo 
of  a  kind  Uiat  can  be  rendered  available  as  a  means  of  saving  expense ;  and,  from  the  nature  of 
Uiinga,  no  machine  will  be  continued  in  any  practice  after  it  nas  boon  ascertained  to  possess  only 
negative  properties. 

(1355.)  Straw-cutters  are  of  ver^  various  oonitraction.  rising  in  the  perfection  and  complicatioo 
of  parts,  from  the  simple  knife,  jomted  at  one  end  to  a  table  and  wielded  by  the  right  hand,  as  a 
lever  of  the  second  order,  chopping  tlie  rtraw  or  hay  that  is  presented  to  it  by  the  left.  From 
this  simple  and  primitive  form  ttiey  rise  in  gradation  to  a  class  of  elaborate  machines,  too  nnmer- 
ons  to  be  described  individually,  but  out  of  which  the  f(illowing  varieties  are  selected  as  appear- 
ing most  worthy  of  attention.  I  shall  pass  over  some  of  tlie  early  machines,  which,  however 
ingenious,  were  unnecessarily  complicated ;  such  as  those  which  cnioyed  the  advantage  of  a  re- 
volving web  to  carry  forward  the  substance  to  be  cot,  and  having  also  the  means  of  moving  ttM 
sabstaoce.  not  uniformly,  but  by  starts,  the  progressive  action  being  performed  in  the  intenral  <tf ' 
the  atrokes  of  the  cutter,  the  substance,  at  tlie  aame  time,  being  altematelv  compressed  and  re- 
luced,  that  is,  compressed  while  the  knife  is  cutting,  and  relaxed  during  the  progressive  stage. 
Bach  mechanical  appliances  are  now,  for  the  most  part,  laid  aside,  and  the  machine  is  propoi^ 
tionally  simplified.t 

(1356.)  The  straw-cutting  machinos  now  in  general  use  may  be  arranged  ander  three  varieties, 
and  in  the  order  of  seniority  stand  as  follows;  I.  Those  having  the  cutting-knife  or  knivet 
attached  on  the  disk  of  a  Ay-wheeL  2.  Those  havmff  the  knives  placed  upon  the  periphery  of  a 
skeleton  cylinder ;  and  3.  Those  having  numerous  knives  set  round  the  surface  of  a  small  solid 
i^lioder.  This  last  being  the  simplest  form  of  the  modern  machine  I  shall  place  it  first  in  the 
order  of  description. 

(1357.)  The  Canadian  Straw-CMlter. — This  machine,  as  the  name  implies,  is  an  importatkm' 
from  Canada,  a  description  of  it  having  been  sent  thence  by  Mr.  Fergosson  of  WoodhuH,  now' 
of  Fergus,  Upper  Canada,  to  the  Highland  and  Agricultural  Society,  in  whose  Transactions  it 


are  the  foar  posia,  2^  inches  square,  the  front  pair  43  inches  in  bight,  and  the  back  pair  36  inchea. 
l%eae  are  connected  by  two  side*rails,  one  of  which  is  seen  at  b,  and  a  croas-reu,  e,  which  last 
setvesalao  to  support  the  bottom  of  the  ieeding-spont    These  rails  are  2|  inchea  deep  by  1| 


[t  ITot  to  have  it  said  that  this  great  work  had  been  impaired  in  any  of  ita  essential  part%  and 
especially  in  such  engravings  as  are  empbyed  to  illustrate  it  we  give  all  the  cuta  of  machinery, 
Ihoogh  well  aware  that  some  of  them  have  been  well  supplanted  by  more  economical  inventiooa 
of  our  own  ingenious  countrymen.  The  presentation  of  them  vnll  be  acceptable,  too,  as  we  may 
•wppoae,  to  the  manofactorera  and  vendera  of  implements^  patrons  of  this  work. 

Ed  Farm,  JM*] 
*  Qosrteily  JourasI  of  Auiksultuie,  voL  fiL 
'  1  Ptias  Essays  of  the  Bl^dand  and  Agrienltursl  Society,  vol.  xH 
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bcfaM  in  IhioloiM*.  Tba  poau  ve  fuiber  Domiected  br  bur  light  Mtf-niU  baknr ;  md  Ika 
fruM  iriHD  [baa  joloed,  mumre*  I3  incbei  In  widA  mt  Ihe  tiroDi,  whan  tba  nllen  u«  appUa^ 
B  hehaa  io  width  bdiind,  and  M  iochea  to  l«ngtb  at  battaD,  bat  only  3<  iDchsa  M  ibe  K>p4«l 


■HHUed  <nw  all,  Tbe  fcedfaisiiKiDi.  J,  <a  40  liicbea  ta  length,  8  ladht*  in  widtb  wiifala.  al  tba 
kading  esd,  and  18  inchea  behind ;  the  depth  is  4  Io  B  jncbe). 

(1SS8.)  The  acting  partiDrthiiiimw-entiercoiuiii  of  ibe  cnnlDsirjIbdor  «,  whirh  ia  9  bsboa 
in  length  and  S)  inclin  in  diupeier  to  the  edge  of  the  cnitera.  Ii  h  anned  oiih  34  catiera  or 
kniTeaj  luaxle  rDDi  in  plmnmer-blocki.  boiled  npou  lite  poau.  end  eairtcj  likiwiH'  tlie  wheel/ 
of  B)  hicheiin  diameier.  The  prcHsare  cj'Iindcr  jf  if  a  plain  cyJinder  of  hard'>LVood,  brecborelu, 
mnied  trne  upon  an  inin  *xle.  h  liich  niui  in  ^luninter  bluckH  aimilai  to  Ihu  liinncr.  The  lenglb 
of  ibe  preaaora  cylinder  is  9  iw  Iha  awl  ilH  diHDulcr  I  lo  8  ioche*:  it  rarrto  no  uhri;!.  bat  »- 
>oi*eaby  ■'■niler  eonUcI  wilb  llie  cnuing-i'.ilihder.    The  pnunrc-cjlindcr  iafamiahed  with  • 

EonieaB«ofreguiB[inglljc|TertBreoriheoi.i:i)liuii.T  nj™.  ll..>  ..IhtT.  TI.v'kI  ail  i.' which  hae 
aln  ilaplDrnmcrblockiLi'nrrioalonGcndBpii^iuuorsl  iuizhciiu  liiamt-ur,  which  acta  Dpoo  Iho 
wheal  /,  while,  at  ilie  other  end.  it  carriea  ilia  BT-nhecl  {  of  34  Inches  diameter  aBdCOlba. 
weight.  The  winchhandle  n  ia  alao  atlai;hud  U  llic  aliaft  i,  and  aer*ea  tu  put  the  maehlae  i» 
mtbn. 

(13M.)  Fig  983  ia  a  trauaverre  •celina  ot  the  cntiing^ijIiDder.  ihowing  the  ponillon  of  tba 
•otun  and  Iheir  ioMnion  into  gnrnvce  which  are  planed  oni  ot  tbc  aolid  can-inin  (bmiag 
Ibe  bodyof  ibacylindcr!  aitihe  aiio.and  I  ihc  liody  ot' the  cylinder,  whirh  ia  4  iuchca  in  dianw- 
tor,  asa  baa  94  cntierm  iusencd  in  itA  periphery.  Fij{.  '..'e^  is  alonpiindina]  aectiim  of  the  aane.  far 
(he  parpoae  of  eihibiiins;  the  manner  in  wliich  ibe  cotter*  are  >ec7iited  in  iheir  pioce&  a  ia  lbs 
■lie.  and  itbe  body  aa  beliiti^,  <;  e  bting  luu  upiiosiie  cnitirn.  The  body  is  t  incbea  ia  ImgA 
but  ii  fnmiahcd  with  two  caps  d  d,  wliich  mftke  it  u|i  to  9  inchea.  The  eaps  aie  cnppcd  oal.  a> 
lh*l  their  edges  trrr  embnee  the  endaof  tlie  budv,  and  at  the  came  lioM  enter  inio  notcbea  cot 
bieachendorihpcatIerKaasecnioiiK.!»<4,wl.i<.'h'fa  e  culler  detached,  and  drawn  to  ■  kmr 
acale  exhibiting  lite  notch  a  a  into  which  the  eil^a  of  the  enpped  ends  enter.    By  thia 

EnV""" 

^       ■  '  -    .        .  ;erf"thekeya/li 


'.  and  BxrA  bv  Ihe  heya  //,  fig.  M-l.  beiiiK  driven  II 
npon  ilie  body  and  ihe  cntien.  On  tlio  other  tiaod,  w 
r,  far  riiarpeninr  or  other  pnrpoaea.il  iaontynecevi 


in  be  lifted  ool  of  their  groorc*  w 
actune  acta  entirely  by  direct  prcaaore.  it  will  rcaoiiy  oe  oo^irvea  It 
IT  being  1^  in  a  irongb  d,  6g.  Ml,  and  brought  iq  contact  wilb  the  a 
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bjr  iba  direct  piWMra  ol  Uia  cauing-edgei  of  Iba  one  agtuat  tba  iBiiaiDg  MU&oa  i^  Ihs  olfaw 
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ider,  and  the  pmcui  Eoea  on  wiih  giea  npidiiy.     Th 
ibcnEh  it  pUM«  in  k  thin  layer,  yet  the  rapidity  of  iu 
i.  at  £e  oxUna.?  raw  of  44  lunu  or  the  handle  per  n>L 

Mrav  i>  cat  m  Uagtbn  of  aboM  1  tock. 
motion  i>  >Dcb.  thai  when  driven  bj 
ale.  the  namber  of  cnu  nad«  by  Oi 

5li» 
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tWQp  but  flimiotiiiios  four)  placed  on  tbe  periphery  of  a  akeletoo  cyliodcr,  the  knife  lying  neai)/  fn 
t^  pboe  of  revolation.  Besides  tlie  catting  cylinder,  they  necessarily  have  a  pair  of  feeding-rott- 
ei%  which  hring  forward  (he  sahstance  to  be  cat,  and  also,  from  the  velocity  of  their  motJon,  r6^ 
late  the  length  of  the  cot  Two  forms  of  the  machine  exist,  the  essential  diilerenee  of  whieh 
ii  that  m  the  one.  tbe  cotters  are  placed  upon  the  cylinder  with  a  large  angle  of  obliqnity  to  the  axK 
generally  aboat  35^,  and  are  therefore  bent  and  twisted  antil  their  edges  form  an  obliooe  aectioa 
of  the  cylinder,  while  tlie  box,  or  the  orifice  throagh  which  the  substance  is  protmdea  tar  beinc 
cat,  lies  parallel  to  the  axis  of  the  feeding-rollera.  In  the  other  variety,  the  knives  are  placed 
parallel  to  the  axis  of  the  cylinder,  and  therefore  straight  in  the  edge,  while  the  cutting^x  is 
elongated  into  a  nozzle,  and  is  twisted  to  an  angle  of  15^  with  tlie  axis  of  the  feeding-roUen.  To 
this  form  of  ^  machine  I  shall  at  present  chiimy  confine  myself. 

(136S.)  The  eylinder  straw-cotter  with  strai^t  knives,  as  constmcted  by  James  Slight  and  Go^ 
Edinhnrgh,  at  prices  from  £7  lOs.  to  £8  10s.,  is  repreoented  by  fig.  285.  being  a  view  in  perspec- 
tive of  the  macnine,  while  fig.  286  is  a  section  of  the  principal  parts ;  and  in  the  two  figures  the 
same  letters  refer  to  the  corresponding  parts  of  each.  The  machine  is  made  entirely  of  iron.  chieA 
ly  cast-iron.  The  two  side-frames  a  a,  are  connected  together,  at  a  width  of  from  12  to  15  inches^ 
by  the  stretcherbolts  b  b,  two  of  which  are  seen  in  the  right-hand  side  of  the  figure,  and  a  third 
below  on  the  leA  ;  a  fourth  is  formed  of  the  bed-plate  r,  which  is  bolted  to  a  projecting  bracket, 
and  carries  the  cheeks  or  frame  d  of  the  feeding-rollers  e  and/.  The  lower  roller  e  carries  opon 
its  axle  the  driving-wheel  i^,  and  also  tlic  feediofr-wheel.  indistinctly  seen  in  the  figure,  hot  which 
works  into  its  eaaal  wheel  t,  fitted  upon  the  axle  of  the  upper  roller  /.  In  the  machine,  when 
adapted  for  hana  power,  the  rollers  vary  from  5  to  8  inche*  m  leneth,  and  are  3}  incites  in  diame> 
ter,  and  Anted.  In  the  apex  of  the  side-framea  bearings  are  formed  for  the  axle  of  the  cotter- 
wheels  i,  which  form  the  skeleton  cylinder,  and  whose  axle  carries  aim  the  driving-pinion  /.  act 
ing  opon  the  wheel  g.  The  catterwheels  are  11  inches  diameter,  and  are  set  at  from  10  to  13  in- 
ches wide.  Intermediate  between  the  feeding-rollers  and  the  cutter-wheels  is  placed  the  entting- 
iKtf  or  noxzle  m.  bolted  to  the  roller  frame  in  the  position  represented  in  tig.  286.  On  the  fonher 
cud  of  the  cotter-wheel  axle  the  fly-wheel  n,  of  4  feet  diameter,  is  fixed ;  and  on  the  iieor  end  of 
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die  aame,  tbe  winch-handle  o,  by  which  the  machine  is  worked.  The  feeding-trough  p  is  4  ieet  in 
lenath,  from  5  to  8  inches  wide  at  the  feeding  end.  and  18  inches  behind.  The  depth  is  6  uicbes^ 
and  the  trough  is  formed  off  inch  deal  It  is  hooked  to  the  roller-frame  at  the  mouth,  and  is  sup- 
ported by  the  jomted  foot  q.  The  cutters  r  r,  from  10  to  13  inches  in  length,  and  3|  to  4  inches  a 
oroadth.  are  made  of  the  finest  sieel,  backed  with  iron.  The  cotters  are  uxed  upon  the  Qylinder^ 
each  with  two  acrew-holts,  as  seen  at  s,  passing  through  the  ring  of  the  wheel,  and  th^ 


placed  slightly  eccentric  to  it ;  the  cottrng-edce  being  about  i  inch  more  distant  from  the  center 
than  the  back.  To  secure  the  regular  fM  of  the  rollera.  the  lower  one  tnnitf  in  fixed  bearings ; 
hot  the  other  is  at  liberty  to  rise  and  foil  in  the  fork  /  of  the  roller-frame.  In  order  farther  to  se- 
eare  a  aniform  preasore  on  this  roller,  a  bridge  u  is  inserted  on  the  fork  /,  resting  on  both  jonr* 
■ala  of  the  roller.  ^  A  compensation  lever  v,  has  its  forked  AUcra  in  x  through  tbe  strap  x  r,  which 
is  hooked  on  to  pina  in  tbe  roller-frame  ;  and  it  thus  bears  upon  the  bridge  «  at  both  sides  by 
milDi  «f  the  forked  end,  as  seen  ait  a'  in  fig.  385.    A  weight  w  is  appended  to  the 

ihe  levf •^'-'^    '^~-  •  ' 

«iwaya 
■fleivlag. 

<1363.)  Fig.  287  is  a  diroct  front  view  of  the  cutting-box  detached,  on  a  scale  of  2  inches  to  » 
foot    a  a  are  the  ears  by  which  it  is  bolted  to  the  roller-frame ;  b  e  and  d  e  are  the  upper  and 
}0nvt  extreme  edges  of  ihe  noxsle,  wbile/^  A  i  is  the  base,  as  applied  to  the  roller-fiame.    The 
(1068) 


ttMoaoCtbe  tarbed  end,  as  seen  ait  <r  m  fig.  385.  A  weight  w  is  appended  to  the  extremity  ctf 
4he  lever,  which,  thus  arranged,  keeps  a  uniform  pressure  on  toe  upper  roller,  while  it  1# 
«lwaya  at  liberty  to  riae  or  fall  aixording  to  the  thickness  of  tho  feed  which  the  rollers  are  re- 
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angle  hff  weihiMtbe  obliquity  which  \m  p^ven  to  Uie  nossle,  and  is  aboat  15°  with  the  boil* 
aoatal  axi«.  Fig.  288  it  a  plan  of  the  aame»  m  which  the  Mune  letter*  of  reference  apply  to  tha 
eorreipouding  paita.  /  ^^  is  the  base,  Iviug  ou  the  aaiue  plane  with  the  eon  a  a.  The  curve  line 
beiMwe  contour  of  the  upper  edge  of  the  nossle,  and  tlie  dotted  line  ^^jrepreaenta  the  lower  edA 
deotfig.  287. 

f  Fig:.  287.  g,  Fig.  28d 

/  # 


,;am 


THK  CUTTIRO-KOX  nCTACHKD. 

(1304.)  The  obliquity  of  the  uoszle.  as  Iierc  rcnrciicntcd,  serves  the  purpose  of  causing  tha 
Itnife  to  make  a  iirogrcsHive  cut.  approachiiif;  to  tnc  cflect  of  clipping ;  thereby  preventing  tfia 
shook  that  woul<(  otiierwisu  arise,  were  the  nozzle  and  the  ed.?e  of  tiic  Rnifc  parallel  at  the  instant 
mrhcn  the  cnt  commcuccB.  Tlio  action  of  the  machine  wcHiid  perhaps  be  liraproved  by  an  ift^ 
creased  obliquity  of  nozzle,  as  tlie  stroke  of  the  knives  would  thus  be  still  less  felt ;  but  this eovM 
not  easily  be  done  unless  the  knife  were  placed  oblique  also  in  the  onposite  direction.  Bat  thia 
involv«>s  a  difficulty  which  the  present  machine  was  intended  to  obviate,  namely,  die  preacrvbig 
a  atraight-ed.i^cd  knife,  which,  m  the  hands  of  an  anskillcl  workman,  is  much  easier  adjusted  thaa 
m  twisted  one.  And  fanlier,  a  moderate  dc.(?ree  of  obliquity  is  preferable  to  an  excess;  In  the 
Ibrnior.  the  intervals  of  the  cuts  arc  so  considerable  as  to  allow  the  fly-wheel  to  exert  its  natQi4l 
eiFeci  of  storing,  as  it  were,  a  quantity  of  momentum  or  force,  which  it  freely  gives  oat  to  meet 
•the  resistance  of  tlie  next  cot;  when,  on  the  contrary,  the  obliquity  is  very  f^roat.  as  is  frequently 
the  case  in  the  machines  with  twisted  knives,  and  more  especially  when  thi're  are  four  cultcHu 
applied  to  the  cylinder,  tliore  may,  in  such  cases,  be  no  interval  of  action  in  the  ruttera  for  be- 
fore one  has  completed  its  cut,  the  next  has  commenced,  and  the  ailvaDiagesofs  fly-wheel  are.  Hi 
euch  cases,  nearly,  if  not  altogetlier,  lost;  hence  wo  Hod  Uiat  some  of  the  machines  witfi  twislei 
knives  arc  eztrerooly  heavy  to  work. 

(136.'S.)  There  ia.  however,  another  cause  of  increased  labor  in  tlie  workint?  of  some  straw-eat- 
ters,  on  the  principle  now  before  u&  In  many  of  the  cylinder  machines,  the  cotter  wheels  are  of 
a  diameter  so  large  as  to  render  the  operation  of  cutting  with  them  one  of  irreat  labor.  Thisurisea 
from  tiie  circumstance  of  the  action  of  the  machine  being  a  combination  of  the  c fleets  of  the  leven 
The  winoh-bandle  is  a  lever,  say  of  12  inches  radius,  and  tlie  radius  of  the  cutter-wheel,  measured 
to  die  edge  of  the  cuttor,  may  be  taken  at  6  inches  ;  here  there  is  a  mechanical  advantage  of  twa 
to  one  in  favor  of  the  power.  Let  the  cutler-wheel  be  increased  to  16  inches,  or  a  radius  of  8  ia- 
ehes,  the  proportion  of  the  leverage  is  now  miuerially  changed,  and  the  mechanical  advantage  in 
fiivor  of  tne  power  is  only  1|  to  1.  The  power,  therefore,  suppose  it  exerts  in  the  first  ease  a 
i»roe  of  30  Iba,  it  will  require,  in  the  second  case,  a  force  of  40  lbs.,  to  overcome  tlie  same  resisfr 
ance.  and  so  on  in  that  proportion.  But  the  fly-wheel,  under  the  like  circumstance,  loses  part  of 
kseflbet,  though  not  to  the  same  amount;  for,  suppose  its  radius  to  the  center  of  gyratk>n  to  be 
2  feet,  the  mecnanical  advantage  of  its  momentum  woold  be,  in  the  first  case,  as  4  to  I,  and  in  the 
eecond,  as  3  to  1.  In  the  oonstructbn  of  all  cylinder  strew-cuiters.  therefore,  it  is  of  importance 
to  make  the  cutters  of  small  diameter,  that  is  to  say,  never  to  exceed  11  inches.  It  were,  per- 
haps,  bettor  that  they  should  be  less  than  this,  but  on  no  account  should  thoy  exceed  it.  especially 
for  hand -machines.  In  the  case  of  steam  or  water  power,  any  small  increase  of  resistance  is  less 
important,  provided  that  a  countervailing  object  is  lo  be  attained  by  it,  such  as  a  machine  alreadjr 
BUide.  or  the  like. 

(1366.)  While  on  the  subject  ofjly-wkeeh,  it  may  not  be  out  of  place  to  make  a  few  remarks^ 
pointing  out  where  those  auxiliaries  to  machinery  may  with  propriety  bo  applied,  and  where 
they  ought  not  In  the  first  place,  it  may  be  asserted  that  in  no  case  can  a  fly-wheel  act  as  a 
generaU)r  of  power ;  and  under  a  false  impression  of  this  supposed  function  of  fly-wheels,  numer- 
ous instances  occur  of  their  misapplication,  or  at  least  a  misconception  of  their  cH'iK^ts ;  and,  second- 
ly, the  only  available  fanction  of  fly-wheels  is  their  capability  of  actin.s:  as  rexervoim  of  that  power 
or  force  that  is  commnnirated  to  them  while  in  motion.  Thus  a  comparatively  small  force  applied 
te  a  heavy  fly-wheel  for  a  few  seconds,  will,  on  the  principle  of  its  absorbing  and  partially  retain- 
ing that  power  and  force,  accumulate  a  momentum  that  may,  through  the  agency  of  mechanieid 
aneans,  be  discharged  on  a  particular  point,  and  produce  an  instantaneous  effect  that  the  fim 
aaover  never  could  accomplisli  without  such  means.  This  is  finely  exemplified  in  the  machine 
for  punching  and  outting  thick  iron  plates  and  bars ;  and  the  principle  applies  in  all  oases  where 
4y-wlieels  can  be  employed  with  aa vantage.  The  principle  of  action  is  this:  Fly-wheels  mrnf 
be  employed  with  advantage  in  every  case  where  the  intensity  of  either  the  power  or  the  re»ts#> 
amee  is  variable ;  and  where  both  are  variable,  It  becomes  still  moreoiecessary.  On  the  other  haa4» 
where  both  the  power  and  the  resistance  are  uniform,  a  fly-wheel  may  be  held  as  an  incumbranoe, 
«ftd  can  only  act  as  a  load  npon  the  first  trover.  In  the  steam-engine,  forexraiple,  of  anv  form  kl 
which  a  crank  is  used  to  communicate  motion  to  machinery,  the  fly-wheel  is  indispensably  neeei^ 
■ary ;  and  such  is  the  requisite  governintir  power  of  fiy  to  aeep  up  steady  motion,  that  its  moiaea- 
tmm  is  suttcient  to  compensate  tor  considerable  variation  in  the  resistance  of  the  machine  or  nm- 
ehlnery  upon  which  it  operates.  Witli  water-wheels,  however,  the  ^ower  is  perfectly  uniform,  and 
to  the  resistance  ia  also  uniform,  as  in  grist-mills  and  even  threshing-mills,  fl;i^-wheels  Would  ka 
worse  than  useless ;  but  where  the  resistance  is  intermitting,  such  as  rolling  and  tilt-mills,  and  pnadiK 
Ing-machines,  a  heavy  fly  becomes  necessary,  in  which  tlie  power  of  the  first  mover  can  be  aoconui- 
Uted  for  a  i^ort  period  and  which  will  be  expended  during  the  suooeeding  short  period  thnt  tbm 
(1089) 
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wdjhjUMtTvmi.    The  frou  part  at  the  lide-frime*  eitoiil  apvnrl  ukd  fan* 


:k  er.d  of  iSe  [niu^h  u  mpportcd  Lni  I 


le  nppcr  edj^  uf  ibe  *ide- 
>dea-rnn>e.  Tlic  princiinl  (htn/ii 
oniedtlio  linyluuirci  " 


Iwnillc  /  in  imched.  A  bruket 
ol' a  Hiull  iiliari.  on  which  ihe  screw- wlievl  H,orfil  iceih.  in  niouiiled,  and  biarn- 
if  t)ie  Kiuw,  wlieii  ihe  Uy-wiwel  ia  put  in  miHtoiL  On  ihu  n|i)>i>iiie  end  oT  th« 
apnr-ivliccl  ia  alMplaccMl,  and  tea  u[K)n  aiiolher  uf  equal  diameter  placed  on  the 

liuD^  fur  oduiiuiiig  of  Ibc  rise  aud  lall  of  iliu  unpcr  roller.  Tlie  upper  roller  w 
iithi  frame  Iliat  riiica  and  rallii  in  ■  alidc  of  the  roller  frame,  and  lliia  ia  acied  upoa 
iVeighl.  ofwliicli  ilie  hook  only  iasE'pn  in  tlie  Huure  ato.  Tiie  catitng-kDile  p  la 
p]t,  and  1  inrhua  Id  breudih.  li  it  firmly  boiled  upon  Ihe  ami  of  ibe  tly-wheel, 
>d){e.  which  iacoDvex.  ia  ao  forioed  IhiU  every  gucccB'ive  poini.  in  pusiog  tba 
iiigplnle.  forma  equal  ani;lcii  with  the  cd^'D  of  Uial  plalo.  In  leaiiy  uf  Ihe  duk 
iitinK-edge  uf  the  kuifi!  in  concave,  tbrmed  an  llie  aamu  principle  of  equal  angles 
the  belter  of  the  tvo. 
imcnsiaiiaofihepriucipalparUDfihismarhineareu  fallows   Width  of  the  ftuoet 

iisoicler  -li  incheb;  lenjiili  of  feediug  iroush  5  fbat.  and  width  13  ineho*.  The 
el  3  iucbea  diamcicr,  aiul  (lie  bij^ht  la  iu  center  ia3  feet  FrDniiho  eniire  weight 
being  oapporled  at  one  angle  of  Ihe  frame,  the  ipreadiug  bracket!  ?  r  are  attach- 


llrannMg  Apparalui.^-Jhe  mcana  employed  for  cooking  food  forhoraei  and  catlla^ 
in  or  ileammg.  In  Ilie  Brat,  en  open  veiael  ia  of  coune  cuiployed.  in  whieb  tfaa 
ibMancei  are  plu^d.  with  a  aufflcieni  quaiiliiy  of  vrater.    Iliia  method  baa  beao 

omiDodbaaly  large,  aod  is  withal  nut  economical. 

ing  in  a  wpanuevaaaolho*  t>een  adnptcd  iuprcrereacti  to  Ihe  former  method  and 

ed  in  a  variety  of  formi,  b<jt  tbeae  may  l<e  nnked  onder  two  diwinct  kinda    Tba 

veaael,  a  boiler  generally  of  caal  iron,  having  a  channel  or  groove 

ep  brined  rooniTita  brim.  The  veaael  ia  placed  over  a  furnace  pto] 
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ti.  ud  ia  ptnly  SUod  with  wuer.  Tbc  RrnoTe  u  (Im  filled  with  wwer.  A  ibcet  imn  cjUudri- 
cil  pan.  of  3  lo  4  fwt  io  depth,  ud  nf  ■  diaaelcr  wiled  to  pttt  imo  llie  groove  of  the  water  to- 
•^  Iwhidi  ia  genenJly  about  3  li«l  diunelcr),  is  also  provided.  Th?  p«n  hia  ■  perfbrated  Ikiiiddi 
to  tdmil  aloan  freely  Iroin  iho  lower  tchcI.  Ii  in  aim  farniaheil  wiUi  an  imnVow  by  which  H 
can  be  aoapemlcil.  and  by  which  ii  can  be  ronvsniently  tilled  while  mapeadrd.  Thii  in  the  ateam- 
iag-pao  !  and  for  iho  purpose  of  moving  it  to  and  from  the  hoilrrn  a  crarw.  niQaDtcd  with  wheel 
aod  piniuD  and  a  chua,  cumplvtcs  tb»  appaiatua.  To  pnt  ihia  in  operaiinn,  the  pan  ia  filled  with  lb* 
■abaiaoceg  lo  be  slramed.  and  covered  fiver  elthir  with  a  deal  rover  or  with  old  raoTaabasa.  Ilia 
then  placed  apon  I)ip  boiler  by  meauior (lie  enne.  and  ibe  fire  bcini!  pretty  atronjilv  nr^rd  dll 

acting  upon  l)ie  ixiiitBniii,  produce*  ina  few  bonri  all  tlicrenulisorbnilintr.  TbewBierinifaej^roova 
of  tbebodenuTvcsaaaiH-alMiittD  pr'^onllheeKitprorMea'Dwilhoalpn.ii'inic  fhmiih-h  tbc  pan.  Bnt 

and  hence,  this  npparatns  i>  alwiya  fimnd  to  be  *ury  tartly  in  its  eflbclji.  Wlwn  tlu  cimtenli  of 
Ibe  pan  have  been  Ibno'l  aulEcienlly  done,  the  wlioM  la  nmOTed  (him  tin'  boiler  lijr  meana  of  the 
Ciaoe.  and  tiltcil  jula  a  lumo  troaiih  to  be  (InnHii^ly  mixed,  and  thpiiee  aerved  ont  in  tlie  aucli. 

* '  "iniplaiiil  haa  Iwen  arfred  aiMiuat  this  cunMrnri inn  nf  amiaratus.  ariidnp  from  ihealow- 

roeexor  cookiiiKbv  it.  Mid  cniiapiiaent  exix-nia!  of  find.  Biiihwiior  llie  Ibrm  bers 
e  not  well  calrnlate'd  to  abivrb  the  niuvinrnn  i.f  e;iliTir  il'ai  may  hr  allbnled  by  ■ 
ty  of  fuel,  neither  ia  ilie  apparatos  ^enerj'iy  the  bi.'sl  a.l.i|iiuinii>  I'ur  ilic  applicalkn  of 


eam  to  the  nbatasceanpon  which  the  iteam  haa  lo  acL  Snch  boi]en,aa  already  obaerrad.  cbb 
srer  praduse  alovn  of  a  highsr  temDeraiure  than  1112'.  Ifihcv  did.  tha  .hBllow  water-luiiiK 
ttnod  by  the  marKinal  groove,  wonldbo  at  once  ibmwn  out  bv  the  steam  preamre ;  for  it  iawdl 
■own  that  the  addition  of  1"  lu  llie  tem^rature  of  the  OcHni  increaaea  its  elaiticilv  equal  to  the 
taiMance  of  a  coIbou  of  w»ter  about  T  mcbea  high.     A  gniovo,  therefore,  of  7   incbo.  In  deuh 
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woald  be  required  to  reaiat  the  preasore,  which  wonld  even  then  be  only  1-5  lb  of  ai 

{he  aqaare  inch.    Under  each  circomatancea,  the  temperatare  in  the  atearoing-pan  wiU  alwi^a  be 

under  212^.    Hence  the  tediooa  nature  of  the  proceaa  hy  oaing  thia  apparataa. 

^377.)  The  apparatna  which  deaervea  the  preoedenoe  of  the  above  mode  ia  here  repreaented 
in  fig.  290.  Tlie  principle  of  ita  oonatmction  la  that  of  a  cloaed  boiler,  in  which  the  ateam  ia  pro- 
duced under  a  amall  preaaore  of  3  to  4  Iba  on  the  indi.  It  ia  tlien  delivered  through  a  pipe  to  one 
or  more  aeparate  veaaela  containing  the  aubataocea  that  are  to  he  cooked ;  and  tbeae  veaaeu  ara  ao  v- 
ranged  aa  to  be  readily  engaged  or  diaengaged  with  the  conducting  ateam-pipe.  The  outline  abed 
of  the  figure  repreaenta  a  acction  of  the  ateuming-hooae,  with  the  apparatua  in  duo  order  of  anange- 
ment,  and  of  the  extent  that  may  be  capable  of  aopplying  an  eatabiiabmeot  of  from  10  to  16  horaea. 
The  boiler  e  ia  of  a  cylindrical  form,  20  mchea  in  diameter  and  4  feet  m  length.  It  ia  aet  in  brick-wock 
/,  over  a  furnace  of  14  inchea  in  width,  with  fire-grate  and  fomace-door.  The  brick  building  requires 
to  be  tf  feet  6  inchea  in  length.  4  feet  6  inchea  in  breadth,  and  the  bight  about  3  feet  6  inchea.  The 
furnace  ia  built  with  a  circulating  flue,  paasing  firat  to  the  farther  end  of  the  boiler,  then,  turning  to 
right  or  left  according  aa  the  chimney  may  be  aiinated.  retuma  to  the  front  of  the  boiter,  and  termi- 
natea  in  the  chimney  on  the  aide  oppoeite  to  the  firat  turning.  The  fluea  aliould  be  not  leaa  in 
width  at  the  upper  part  than  one-fourth  the  diameter  of  the  boiler ;  and  their  bight  will  be  about 
one-third  the  diameter.  The  ateampipe  ia  attached  to  the  boiler  at  ita  crown,  takea  a  awan-neck 
bend  downward  to  within  12  inchea  of  the  floor  at  g,  and  terminatea  at  /» :  it  u  fnraiahed  with  aa 
many^  branch  nozzlea  aa  there  are  intended  to  be  ateaming- veaaela.  The  ateampipe  may  be  either 
caat-iron  or  lead,  and  2  inchea  diameter  in  the  bore.  The  receptaclea  or  steaming-veaaela  k  h  are 
naually  caaka  of  from  50  to  100  gallona  contenta.  They  are  mounted  with  2  iron  godgeona  or 
pivota,  placed  a  little  above  mid-bight ;  they  are  besidea  furoiahcd  with  a  fahte  bottom,  anpported 
about  3  inchea  above  the  true  bottom ;  the  former  bemg  perforated  with  a  plentiful  numoer  of 
holea,  to  paaa  the  ateam  which  ia  introduced  between  the  two  bottoma  The  connection  betweeci 
the  ateam-pipe  and  the  receptacle  may  be  either  b}r  a  atop-cock  and  coupling-acrew^whlch  ia 
the  moat  pertect  connection — or  it  may  be  by  the  aimple  inaertioo  of  the  one  noxsle  within  the 
other,  in  we  form  of  a  apigot  and  faucet  In  thia  latter  caae,  the  nozzle  that  leada  from  the  ateam- 
pipe  ia  atopped  with  a  wooden  plug,  when  the  receptacle  ia  diaengaged.  Beaidea  the  ateam-pipe, 
the  boiler  la  fumtahed  with  a  pipe  t,  placed  in  connection  witli  a  cistern  of  water  k,  the  pipe  en- 
tering into  it  by  the  bottom,  ana  ita  orifice  cloaed  by  a  valve  opening  upward,  the  lower  extremi- 
ty ofue  pipe  paaaing  within  the  boiler  to  within  3  inchea  of  ita  bottom.  A  alender  rod  /  paaaea 
vao  into  ue  boiler  through  a  amall  atuffing-box ;  and  to  ita  lower  end,  within  the  boiler,  ia  append- 
ed a  float,  which  reata  upon  the  aur&ce  of  the  water  within  the  boiler.  The  upper  end  of  tnia  rod 
b  jointed  to  a  amall  lever  which  haaita  fulcrum  anpported  on  the  edge  of  the  ciatem  a  little  above 
k ;  die  oppoaite  end  of  the  lever  being  jointed  to  a  aimilar  but  ahorter  rod.  riaing  from  the  valve  in 
the  bottom  of  the  ciatem.  Thia  forma  the  feeding  apparatua  of  the  boiler,  ana  ia  ao  adjuated  by 
weights  that  when  the  water  in  the  boiler  ia  at  a  proper  bight,  the  float  ia  buoyed  up  ao  aa  to  ahut 
the  vidve  in  the  ciatem,  preventing  anv  farther  auppiy  of  water  to  paaa  into  the  boiler,  until,  by 
evaporation,  the  aur&ce  of  the  water  haa  fiillen  ao  far  aa  to  leave  tne  float  onaopporled,  to  aucn 
extent  aa  to  form  a  counterpoiae  to  the  valve,  which  will  then  open,  and  admit  water  to  deacend 
)nto  the  boiler,  until  it  haa  again  elevated  the  float  to  that  extent  that  will  ahut  the  valve  in  the 
cistern.  By  diia  arrangement,  it  will  be  perceived  that  the  water  in  the  boiler  will  be  kept  near- 
ly at  a  uniform  bight ;  but  to  accompliah  all  thia,  the  ciatem  muat  be  placed  at  a  certau  fixed 
pight  above  the  water  in  the  boiler,  and  thia  bight  ia  regulated  by  the  lawa  which  govern  the  ex- 

J>an«ive  power  of  ateam.  Thia  law,  without  going  into  its  mathematical  detaila  at  present  in  ao 
kr  aa  regarda  thia  point,  may  be  atated  in  round  numbera  aa  followa :  That  the  bight  of  tlie  aur- 
&ce  of  the  water  in  the  ciatem  muat  be  raiaed  above  the  aurface  of  that  in  the  boiler,  3  feet  for 
every  pound-weight  of  preaanre  that  the  ateam  will  exert  on  a  equare  inch  of  aurface  in  the 
boiler.  Thua.  if  it  la  eatimated  to  work  with  ateam  of  1  lb.  on  the  inch,  the  ciatem  muat  be  raiaed 
3  fbet :  if  2  inches,  6  feet ;  3  inchea.  9  feet ;  and  ao  on.  If  the  ateam  ia  by  any  chance  raiaed  higher 
than  the  bight  of  the  ciatem  providea  for,  the  whole  of  the  water  in  the  boiler  may  be  forced  up 
flirough  the  pipe  into  the  ciatem.  or  until  the  lower  orifice  of  the  pipe,  within  the  boiler,  ia  cx- 
posedto  the  ateam,  which  will  then  alao  be  ejected  through  the  pipe ;  and  the  boiler  may  be  left 
dry.  Such  an  accident  however,  cannot  occur  to  the  extent  here  described,  if  the  focding-appa- 
ratns  is  in  proper  working  order ;  and  its  occurrence  to  any  exteut  is  sufficiently  guarded  against 
by  a  safety-valve. 

(1378.)  The  aafety-valveof  the  ateamboiler  ia  usually  a  conical  metal  valve,  and  alwaya  open- 
ing outward ;  it  oo^ht  alwaya  to  be  of  a  diameter  large  in  proponion  to  the  size  of  the  boiler  and 
steam-pipe,  ao  aa  to  insure  the  free  egreas  of  an^  rapid  generation  of  steam.  For  a  boiler  of  the  size 
under  consideration  it  ahould  be  2  inchea  in  diameter  on  ita  under  anrface — that  being  the  anrfaoe 
acted  upon — ^thia  givea  an  area  of  fully  3  aquare  inchea;  and  if  loaded  directly,  or  without  the  in- 
tervention of  a  lever,  for  ateam  of  a  preaanre  of  1  lb.  on  the  inch,  it  will  require  3  lbs.  *,  if  2  Iba  on 
tbe  inch,  6  Iba ;  if  3  Iba.  on  the  inch,  9  Iba,  and  ao  on.  Wiih  these  a^jnatmcnta,  the  ateam,  ahould 
it  riae  above  the  propoaed  preaanre,  will,  instead  of  forcing  the  water  through  the  feed-pipe, 
raiae  the  aafety-valve,  and  eacape  into  the  atmoaphere  until  the  pressure  is  reduced  to  tte  in- 
tended equilibrium. 

(1379.)  Another  preeautfonarir  measure  in  the  use  of  the  ateam -boQeria  the  guage-cock,  of  which 
there  are  uauaU^  two.  but  aometimea  one,  a  two-way  cock ;  they  are  the  common  stop-cock,  with 
a  lengthened  tail  paasing  downward,  the  one  having  ita  tail  termirating  about  1 1  inchea  below  the 
proper  water  level  in  the  boiler,  the  other  terminating  11  inchea  above  that  level,  which  allowa  m 
range  of  3  inchea  for  the  aurface  of  the  water  to  riae  or  fall.  The  firat  or  water-cock.  then,  when 
opened,  will  throw  out  water  by  the  preaanre  of  the  ateam  upon  its  aurfiice,  until  the  surface  has 
sunk  11  inches  below  its  pivper  level,  when  steam  will  be  dischprged,  thus  indicating  the  water  in 
the  boiler  to  be  too  low,  and  that  measures  should  be  taken  to  increaae  the  aupplv.  When  the 
aeoond  or  ateam-cock  ia  opened,  it  will  alwaya  discharge  ateam  alone,  nnleaa  tlie  water  ahall 
have  riaen  ao  high  as  to  come  above  its  orifice,  in  which  cuso  tbe  cock  will  discharge  totUer,  indl 
(1093) 
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cadng  a  too  larspe  sappiv  of  water  to  the  boiler,  and  that  it  aboold  be  redaced ;  for  tbii  parpo«^ 
the  l^d-pipe  t  u  provided  with  a  atop-cock  m,  whereby  the  admisaioD  of  water  can  be  entirely 
prevealcd  at  tlie  pleaaare  of  the  attendant. 

(1380.)  Tlie  foregoing  deacription  refers  to  a  fteaniiDg-apparataa  of  the  best  deacription,  and  iai> 
plies  that  tiie  water-cistern  ciin  be  supplied  eitlier  from  a  foantatn-head,  or  that  water  can  hm 
pnmpcd  np  to  the  cistern.  Bat  there  may  be  cases  where  neitlier  of  these  are  easily  attainable^ 
Under  sacn  circumstances  the  feed  pipe  majr  rise  to  the  hight  of  4  or  4}  feet,  and  be  sormounted 
by  a  funnel,  and  under  it  a  stop  cock.  In  this  case,  also,  a  float  with  a  wire  stem,  risinff  through 
m  stnffin^'box  on  the  top  of  the  boiler,  must  be  employed — the  stem  may  rise  a  few  iocnea  above 
the  stnftingbox.  in  front  of  a  graduated  scale — having  tlie  zero  in  its  middle  point.  When  Ibe 
water  is  at  the  proper  hight  in  tlie  boiler,  the  top  of  the  su  m  sliould  point  at  zero,  and  any  rise  or 
fidl  in  the  water  will  be  indicated  accordingly  b}-  tlie  position  of  the  stem.  To  supply  a  boiler 
mounted  after  this  fashion,  tlie  first  thing  to  he  attended  to,  before  setting  ilie  fire,  is  to  fill  up  tlis 
boiler,  through  tlie  funnel,  to  the  proper  level,  which  will  be  iudicutcd  by  tlie  Hoat  pointing  to  ze- 
ro :  but  it  sliould  be  raised,  in  this  case,  two  or  ihrte  inches  higher.  In  th'is  stage,  Uie  gauge  cocka 
are  noneffective ;  but  when  the  steam  has  been  got  up,  tliey,  as  well  as  the  float  must  be  con- 
suited  frequently;  and  should  the  uater.  by  evapoiation.  fall  so  low  as  3  inches  below  zero,  a 
Buppfy  must  be  introduced  through  the  funnel.  To  eflect  a  sopplv.  in  these  circumstancea,  Uie 
flteam  must  be  allowed  to  fall  rather  low.  and  the  fniHiel  being  nifed,  and  tlie  stop-cock  opened, 
the  water  in  the  former  will  sink  down  through  the  tube,  provided  the  steam  be  sufficiently 
low  to  admit  its  entrance,  but  the  fii>t  i>oriion  of  water  that  can  be  thun  thrown  in  will  go  far  to 
effect  this,  by  sinking  the  lempemture.  The  sinking  of  the  tcmpcratui-c  by  the  addition  of  a  largo 
quantity  of  cold  water,  is  rhe  objection  to  this  mfde  of  feediue ;  but  this  is  obviated  to  some  ex- 
tent from  the  cirrumstauce.  that  unless  tlie  steaming  receptaclcH  uro  large  or  numerous,  the  firat 
chaise  of  water  will  generally  serve  to  cook  the  mess,  when  a  frosli  charge  can  be  put  in  for 
the  next 

(1361.)  In  using  this  steaming-apparatos.  it  has  been  noticed  that  the  casks  are  furnished  with 
gudgeons,  which  play  in  the  posts  n  n ;  these  are  kept  in  position  by  the  collar-beam  o  to  which 
tliey  are  attached  ;  the  casks  being  at  libeny  to  be  tilted  upon  these  gudgeons.  They  are  charged 
when  in  the  upright  position,  and  the  connection  being  formed  with  the  steam  pipe,  as  described, 
they  are  covered  at  top  with  a  close  lid  or  a  tliick  doth,  and  the  process  goes  on.  When  the 
substances  are  suflScieutly  cooked,  tlie  couplings  r  r  are  dinengaged.  the  upper  part  of  the  cask  is 
swung  forward,  and  their  contents  discharged  into  a  trough  which  is  brought  in  front  of  them 
for  that  purpose. 

/1382 )  Tne  connections  with  the  steam-pipe  ara  sometimes,  for  cheapness,  formed  by  a  sliding 
tuhe  of  copper  or  brass,  about  4  inches  in  length,  which,  afier  the  nozzle  of  tlie  cask  and  tliat  pro- 
jecting from  the  stcara-pipe  are  brought  directly  opposite  to  each  other,  is  slid  over  the  jincuon, 
and  as  a  moderate  degree  of  tightness  onl^  is  remiiHite  in  such  joints,  a  strip  of  sacking  wrapped 
round  the  ends  of  the  slider  is  found  sufficient  On  breaking  the  connection,  and  opening  die  exit 
nozzles,  the  steam  will  of  course  flow  out  but  this  is  checked  by  a  woo<lcn  plug,  or  even  a  potato 
or  slice  of  turnip,  thrust  into  the  orifice,  may  be  sufficient.  It  is  advisable,  however,  that  A 
main  stopcock  should  be  placed  in  the  steam-pipe  au^ wliera  between  the  boiler  and  the  firat 
receptacle. 


more 

i^paraiua.  In  this  case  no  maincnck  is  required.  The  extremity  of  the  steam-pipe  should,  in  all 
cases,  be  closed  by  a  small  stop-cock,  for  the  purpose  of  draining  off  any  water  tnat  may  collect  in 
the  pipe  from  condensation.  A  precaution  to  the  same  eflect  is  requisite,  in  the  bottom  of  each 
cask,  to  draw  off  the  water  that  condenses  abundantly  in  it;  or  a  few  small  perforaibna  in  the 
bottom  will  effect  the  purpose. 
(1364.)  It  must  be  n  marked,  in  regard  to  steaming,  that  in  tliose  establishments  whero  arafai 


therefore,  to  boil  grain  oy  steam,  it  must  be  done  by  one  of  tlie  t>%o  following  methods:  Tlie 
grain  most  citlicr  be  soaked  in  water  for  a  few  hours,  and  then  exposed  to  the  direct  action  of  tlie 
steam  in  the  receptacle;  or  it  may  he  put  into  the  receptacle  with  as  much  water  as  will  cover  it, 
and  then  by  attaching  the  receptacle  to  the  steam  pipe,  by  the  coupling  slop-cock,  or  in  the  ab- 
sence of  stop  cocks,  by  passing  a  bent  leaden  pipe  troni  the  sleam-pipe.  over  the  upper  edge  of 
the  receptacle  and  descending  a^ain  inside,  to  the  space  between  the  faltM;  and  the  true  bottoms; 
the  steam  discharged  thus,  bv  either  method,  will  shortly  raise  tlie  temfierature  of  the  water 
to  the  boiling  point  and  proauccd  the  desired  effect.* 

(1385.)  The  time  required  to  prepare  food  in  this  way  varies  considerably,  according  to  the  state 
of  the  apparatus,  and  the  principle  of  its  constrnetion.  With  the  apparatus  just  descrilied,  potap 
toes  can  be  steamed  m  casks  of  from  32  to  HO  gallons  contents.  In  30  to  45  minutes.  In  eadis  ex- 
tending to  80  gallons,  an  hour  or  more  ma^jr  be  required.  Turnips  require  considerably  longer 
time  to  become  fully  read  v,  especially  if  subjected  to  the  process  in  thick  masses,  the  time  may 
be  stated  at  double  that  of  potatoes.  When  the  apparatus  is  ill  constructed,  the  time,  in  some 
cases,  required  to  cook  turnips,  extends  to  5  hours.  And,  witli  reference  to  the  apparatna  fixat 
described  (1376),  the  time  is  seldom  under  5  hours. 

(1386.)  The  prices  of  steaming-apparaina  vary  accordingly  to  qualit;jr  and  extent;  but,  on  aa 
average,  the  open  boiler  and  pan  apparatus,  including  a  power-crane,  will  range  from  £7  to  XlO; 
and  the  other,  fig.  290,  the  price  ranges  from  £9  to  JC16.  The  expense  of  building  the  Hunmoa, 
and  supplying  mixing-troughs,  will  add  about  £2  lOs.  to  each. 

*  Bee  an  article  by  me  In  the  Qnaxteriy  Journal  of  Agriculture,  voU  vL 
(1094) 
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p3«T.)  Corm-Brniiert.  In  liillowiDg  od  in  ecDnomicd  ^Mem  of  (eeding.  the  brnidng  nrill 
inln  ■>  tpplwd  loriDi  an  imporUnl  bnoch  of  the  wyaem.  and,  u  mighL  be  expected,  nameniiia 
■ra  diB  •nitBUUt  at  machinci  ■[ipliud  \a  ibe  purpon.    Tbeae  nuurully  amrago  ihcninclve*  under 


4r*t  diadnct  kiodi.  lit.  IlKhiuee  wliich  act  oo  ■  principle  Ihu  partake)  of  cuUlog  and  bni^ng, 
bvnnna  of  grooved  melalcylindera.  and  is  applied  m  thoae  chiefly  driven  by  the  hand.  Id.  Ua- 
anioM  adaptoi)  to  bmiae  only  by  mean*  of  aiDooth  cjliodcni  Ibiiii  applied  exclujiivtly  lo  iboie 
drivao  by  ateia.  or  other  agency  ninre  powcrTol  (ban  tbc  human  hand.  And,  3d,  Brvaking  or 
■rindiag  br  the  common  unin  milliioDci,  and  of  cnum.  only  worKcd  by  power. 

(1388.)  thai  Tarioty  of  the  firat  divltion  vhich  I  iliall  paitiCDlarly  nance,  la  rcprewuied  in  p«r- 
■peedre  in  fig. 391.  It  in connmoled  iliiiaat«nlirGlyofca«-lroo,  cxvvptthelioppi-riuid  dincliarging- 
■poat:  balila  frame  oruandnnl  mgy  with  propriety  be  formed  of  hard  wood,  wIkh  circnraatsiicua 
rendarlhaadoplionoflhatnuleriafdeminible.  lo  the  figure,  n  n  o  ii  ll«  fmino  worit,  coosialing 
oftwoaepanu  ^ide^  connected  by  two  •trclclier  bolH.  the  MfewiiuU  of  which  are  only  accn 

tbe  lop  of  tho  fnme,  and  cnnlnini  ihc  bruiiing  cylludi>r>.  The  eyiiiidcra  am  (  incl>oa  in  diunelcr. 
and  S  iachea  in  leogtb.  of  caaiiron  or  of  meet.  They  lave  nn  axle  of  malleable  iron  piFsing 
ihraagb  tbom.  haTing  lamed  JournnK  which  run  in  tx-'arinifi  fiirmud  on  llie  ciiiii-ln>a  aide-plaiea 
dTihecwtt.  Dm  beanngabeing  accuratoly  bored  out  to  fit  the  jonrnala.  Tlio  ppur-wbcela  c  and  d 
■n  ftiwd  upon  iha  axla  oTlliocylinilen.  c  having  U  leeth.  and  d  SI  loeili.  The  cylinder  corma- 
pondlag  to  if  la  parectlj  BnuH'th.  while  that  of  c  ia  gmovod  al  a  pilch  of  I  inch,  and  ahoal  X3i 
[b^  deep  worked  to  ■barn  edgca.  Tlie  grootcii  lie  obli(|uely  on  the  face  ufihc  cylinder,  being 
at  u  aiq[ki   of  lO'  with  ine  axle.    Tbe  winch-handle  t  i>  allacbed  to  llw  axle  of  iba  lullerc 

~ f  .  -"(,  being  formed  in  aeparaie  plalei 

oftba  cylinder  to  any  deairedgriai 


Tbb  adJutmaM  la eflbeled  by  meani  of  the  acreira  f.  which  act  npon  the  didlngpletM  of  ttts 
baarinaa.  r  tl  one  of  Aa  hearinga  of  a  foeding-niller,  placed  al»o  wllliin  the  caie :  h  b  tun»- 
ed  Wmfrf"-  ota  loDtbedwbM]  ansd  npon  the  farther  end  of  iia  axle,  aiul  which  ia  driven  by  an- 
ffllnff  whnni  of  34  WMbos  lb*  axb  of  tbe  cylinder  d.    Tbo  Sj-wboel  h  ia  fitted  npao  the  axle  of 
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Fig.  S92. 


the  cylinder  <r,  and  \b  3|  feet  in  diameter ;  t  {■  the  feeding-liopper,  attached  to  the  top  of  the 
by  two  small  books ;  and  A  is  a  wooden  spout  to  convey  the  braised  grain  from  the 

S:3R9.]  Fi^  29-2  is  a  section  of  the  case, 
the  c>iinders,  detached  from  the 
frame,  b  b  are  the  two  ends  of  the  case 
cut  by  the  section  ;  c  is  the  grooved  cylin- 
der, d  the  smooth,  and  /  is  the  feeding- 
roller,  it  is  3|  inches  diameter,  and  has  cy- 
lindrical grooves  formed  on  its  surface  to 
convey  the  grain ;  o  is  a  cover  of  cast-iron 
fixed  upon  tlic  top  of  the  case ;  it  has  two 
rounds  ears  n  v.  with  eye-holes  which 
serve  to  steadv  the  hopper,  and  to  which 
it  is  screwed  by  the  books  already  men- 
tioned. A  hopper-shaped  opening  m  is 
formed  in  the  cover ;  it  is  six  inches  long, 
3  inches  wide  at  top,  and  1  inch  at  bottom, 
and  the  edges  fit  closely  npon  the  feeding- 
rollers.  Two  plate-iron  uliilers  arc  fillt-d 
npon  the  sarf'acc  of  Ihiii  h'ttle  hopper,which 
serve  to  enlarge  or  contract  liiu  opening 
loDgitodiualiy,  and  are  fixed  by  screw- 

boltis  in  each  plate ;  the  head  of  one  of  the  bo1:s  is  seen  bXo.    pp  Pp  are  eara  by  which  the 
ia  bolted  together,  and  q  q  are  pruiongatious  of  the  side- plate  ot  the  case  ;    r  r  are  additicMHift 
plates  of  sheet-iron,  to  prevent  the  grain  from  being  thrown  over  the  cylinders  unbniised. 

(1390.)  This  is  a  very  efficient  machine  for  braiHing  either  outs  or  beans ;  Uie  adjustment  of  the 
plain  cylinder  to  the  '.squisile  diatanoe  being  easily  accomplished  by  the  adjnstiug-screwa;  and 

Fig.  293. 
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to  prevent  the  abrasion  of  thie  grooved  cylinder,  by  coming  in  too  close  contact  with  the  ocher.  a 
■topper  is  applied  on  each  side,  to  keep  tlie  slides  from  overreaching  the  doe  safety  distance. 
From  the  dif^rent  velocities  of  the  two  cylinders,  the  grooved  one  being  the  fastest,  it  prodooes 
a  cntting  as  well  as  a  braising  action,  which  renders  ita  eflbets  on  the  min  more  j^rlect  than 
simple  pressure.  It  can  be  worked  by  one  man,  who  will  braise  4  bnshels  of  oata  in  an  hons 
The  price  of  the  machine  is  £6  lOs.  ,      ,.   , 

(1391.)  Varions  other  forms  of  this  machine  are  in  ose,  some  with  both  eylmders  grooved,  otfaen 
with  only  one  grooved  cylinder  acting  against  a  grooved  plate ;  in  this  last  atate  it  la  much  oacd 
for  braising  beana. 
(1096) 
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(ISM.)  Among  the  viriedes  of  the  hraidng-madiine  of  the  9d  diTMoii.  I  mrjr  Jngt  notioe  owrt 
that  is  found  verv  efficient  It  consistfl  of  two  plain*edged  wheels  or  paHeyt,  u  they  nmv  be  termedr 
osaally  about  6  inches  broad  on  the  rim  or  sole ;  the  one  ranges  fh>m  S|  feet  to  4  feet  m  dlameteTr 
and  its  fellow  only  half  the  diameter  of  the  laifcr.  They  require  to  be  truly  turned  on  the  rim, 
and  work  in  contact.  The  smaller  one  is  always  driven  by  the  power,  and  tne  larger  usually  by 
contact  with  the  smaller.  The  smaller  wheel  makes;  according  to  its  diameter,  from  150  to  800 
reTolutions  per  minute.  Where  plain  cylinders  are  employed  for  bruising,  and  their  surfaces  mov- 
ing with  equal  velocity,  the  effect  is  to  press  each  grain  into  a  flat,  hard  cake :  but  when  one  of  the 
snriiEices  is  left  at  liberty  to  move  by  simple  contact,  it  is  (bund  that  the  effect  is  different  from  the 
above,  for  the  ^^rain  passes,  bruised  indeed,  though  not  into  a  hard  cake,  but  has  apparently  un- 
dergone a  species  of  tearing,  leaving  it  in  a  more  open  and  friable  state  than  as  described  above. 
This  machine,  however,  does  not  answer  well  for  bruising  beans,  for  here,  again,  they  come 
through  in  the  form  of  a  flftt  cake.  If  beans,  therefore,  are  used  in  an  establishment  where  Uiis 
bruiser  is  adopted,  a  separate  one,  on  the  principle  of  fig.  291,  is  required  for  the  beans  alone  ; 
that  machine  though  serviceable  for  a  small  establishment,  being  incapable,  even  with  power,  to 
produce  the  quanutv  in  a  reasonable  time  that  wcnld  be  required  in  a  large  one. 

(1393.)  Plain  Roller  CombruuerSt  for  power. — ^A  very  efficient  com  bruiser,  adapted  for  pow« 
er,  is  ^own  in  figs.  293,  294,  295.  The  first  being  an  elevation,  the  second  a  plan,  and  the  third  a 
section  of  the  nuichine ;  the  same  letters  apply  to  such  corresponding  parts  as  are  seen  in  all  the 
three  figures.  In  fig.  293  a  a  is  one  of  the  side- frames,  of  cast-iron,  which  are  connected  together 
by  stretcher-bolts  b,  and  the  framA  so  formed  is  bolted  to  a  fioor  through  the  palms  at  c  e.  On  the 
top  bar  of  the  frames  there  are  two  strong  snugs  d  d  cast,  sufficient  to  resist  the  pressure  of  the 
rollers,  and  are  formed  also  to  receive  the  brass  bushes  in  which  the  journals  of  the  two  rollers 
are  made  to  run.  The  two  rollers  e  and  /  are  respectively  8  and  9|  inches  diameter,  and  are  18 
inches  in  length,  fitted  with  malleable  iron  shafb  1)  inches  diameter;  the  roller^  runs  inperma* 
nent  bearings,  but  e  has  its  bushes  movable,  for  adjustment  to  the  degree  of  bruising  required,  and 
this  adjustment  is  effected  by  the  adjusting  screws  g,  ffhe  shaft  of  each  roller  carries  a  wheel  k, 
equal  m  diameter,  which  is  nine  inches.  The 
roller  e  has  also  upon  its  shaft  tlie  driving 
pulley  t,  which  by  means  of  a  belt  «  «  from  any 
shaft  of  a  threshing-machine  or  other  power 
having  a  proper  velocity,  puts  the  rollers  m  mo- 
tion. The  rollers  are  inclosed  in  a  square  wood- 
en case  k  it,  in  the  cover  of  which  a  narrow  hop- 
per-shaped opening  /  is  formed  to  direct  the 
grain  between  the  rollers.  A  hopper  m  for  re- 
ceiving the  grain  is  supported  on  the  light 
wooden  frame-work  n  fi,  which  also  supports 
the  feeding-shoe  o,  jointed  to  the  frame  at  p, 
and  suspended  by  the  straps  7,  wMch  last  is  ad- 
justable by  a  screw  at  7  to  regulate  the  Quantity 
of  feed.  A  smooth-edged  oblique  whsef  r,  fig. 
994,  is  mounted  on  the  shaft  of  the  roHer/,  and 
by  its  osciUatinsr  revolutions,  acting  upon 
a  forked  arm  which  descends  from  the  shoo,  a 
vibratory  motion  is  given  to  the  latter,  by  which 
a  regular  and  continued  supply  of  the  grain  is 
didivered  from  the  hopper  to  the  rollers.  After 
passing  the  rollers  the  grain  is  received  into  a 
spout,  which  either  delivers  it  on  the  same 
floor,  or  through  a  close  spout  in  the  floor  bebw. 
The  velocity  of  the  rollers,  which  are  driven  by 
the  belt  9  s,  may  be  250  revolutions  per  minute.  The  dimensions  of  the  frame  a  are  30  in* 
ches  in  length  and  24  inches  in  bight ;  the  width  over  all  being  also  24  inches.  The  price  of  tfaiv 
machine,  as  manufactured  by  James  Slight  and  Co.,  is  J£l0.~  J.  8. 

(1394.)  The  horse  is  an  intelligent  animal,  and  seems  to  delight  in  the  society  of  man.  It  is  re- 
marked by  those  who  have  much  to  do  with  blood-horses,  that,  when  at  liberty,  and  seeing  two 
or  more  people  standing  conversing  together,  they  will  approach,  and  seem,  as  it  were,  to  widi  txt 
listen  to  the  conversation.  The  farm^horse  will  not  do  tnis ;  but  he  is  quite  obedient  to  call,  and 
distinguishes  his  name  readily  from  that  of  his  companion,  and  will  not  stir  when  desired  to  stand 
until  AW  oitm  name  is  pronounced.  He  distinguishes  the  various  sorts  of  work  he  is  put  to,  and 
will  apply  his  strength  and  skHl  in  the  best  way  to  eflbct  his  purpose,  whether  in  the  tbreshinjr- 
nriil.  tne  cart  or  the  plow.  He  soon  aoanires  a  perfbct  sense  of  woiiL  I  have  seen  a  horse  waUc 
very  steadily  toward  a  feering-pole,  ana  halt  wfien  his  head  had  reached  it  He  seems  also  to 
have  a  sense  of  time.  I  haveheard  another  neigh  almost  daily  about  10  minutes  before  the  time 
of  loosening  in  the  evening,  whether  in  summer  or  winter.  lie  is  capable  of  distinguishing  the 
tones  of  the  voice,  whettier  spoken  in  anger  or  otherwise ;  and  can  even  distinguish  between  mu- 
sical notes.  There  was  a  work  hone  of  my  own,  which,  even  at  his  corn,  would  desist  eating 
and  listen  attentively,  with  pricked  and  moving  ears^  and  steady  eyes,  the  instant  he  hcanl  die 
note  of  low  G  sounded,  and  would  continue  to  listen  as  long  as  it  was  sustained  ;  and  another, 
that  was  simiiariy  affbcted  by  a  particular  high  note.  The  recognitfon  of  the  sound  of  the  bu?le 
by  a  trooper,  and  the  excitement  occasioned  In  the  hunter  when  the  pack  give  tongue,  are  fkmiliar 
instances  of  the  extraordinary  effects  of  particular  sounds  on  horses. 

(139S.)  When  alluding  to  the  names  of  horses,  I  may  mention  that  they  should  be  th&rt  ani 

emjAatte.  not  exceeding  two  syllables  in  length,  for  longer  words  are  dilBcnlt  of  pronuneiatioii,' 

and  inconvenient  to  utter  when  quick  or  sharp  action  is  required  of  the  horse ;  and  a  long  name 

is  almost  always  coirapted  into  a  short  oiui.    For  geldings,  Tom,  Brisk,  Jolly,  Tinker,  Dra«oiL 
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Dobbin,  Kem  very  good  munes ;  for  mtresr  Peg,  Roee,  Je0«.  Molly.  Be«aty,  Mettle,  eeem  a8go<  d 
tnd  ai  to  the  name  of  atallionB,  they  ahoald  be  somewhat  high-manding,  as  indicative  of  greater 
importanoe  of  character,  aa  Lofty,  Farmer,  Plowboy,  Matchem,  Diamond,  Blaze,  Samson,  Cham- 

Flf.  890. 


TBI  aioTioa  or  thi  rowim  oomv-BmvifliB. 

ploB,  ftre  namef  which  have  all  ^ftinfalahed  inl  nOA  drMig hi  iMiaet. 

(1396.)  This  soeaia  a  befitting  place  to  my  a  fisw  words  on  the  farmer^s  nding  and  kame$§ 
horses.  Usaally  a  yoang  lad.  or  ^room,  is  hired  to  take  charge  of  these,  to  go  errands  and  to  the 
post-office,  and  otherwise  make  himself  serviceable  in  the  honse.  Somedmes  the  hedger  or  shep> 
lierd  acts  the  pan  of  groom.  My  shepherd  acted  as  groom,  and  his  art  in  grooming  is  so  skillral 
that  manv  friends  remarked  to  me  that  they  would  be  |^lad  to  see  ihevrpn^eued  grooms  tnm  oat 
a  saddle-horse  or  gig  in  so  good  a  style  as  he  did.  Besides  being  nsefal  in  carrying  the  farmer  to 
market,  or  other  snort  distances,  a  roadster  is  required  to  carry  him  over  the  farm  when  it  is  of 
large  extent,  and  when  tlie  work-people  necessarily  receive  pretty  constant  attention  in  the  im- 
|$ortant  operations  or  seed-time  and  harvest  The  harness-horse  is  osefnl  to  a  family  at  all  times, 
as  well  as  to  the  farmer  himself,  when  he  visits  his  firiends ;  and  many  farmers  now  prefer  riding 
to  market  in  a  gig  or  diosky,  to  horseback ;  and  it  most  be  owned  to  be  the  pleaaanter  mode  of 
the  two. 

(1397.)  I  have  said  that  the  agricaltoral  papil  should  have  no  horse  of  his  own  at  first,  to  tempt 
him  to  leave  home  and  neglect  his  own  training.  Bat  to  know  how  a  riding-hone  oo^ht  to  be 
kept  by  a  groom,  and  to  be  able  to  corre<^  him  when  he  neglects  hia  daty  or  performs  it  in  an  an- 
satisfactory  manner,  I  would  advise  him  to  undertake  the  cnarge  of  one  himself  for  some  time ; 
not  merely  to  soperintend  its  keeping,  but  to  dean  it  himself,  to  water  and  com  it  at  slated  times 
at  morning,  noon,  and  night,  and  to  keep  the  saddle  and  bridle  in  ]>roper  order.  I  groomed  a  new- 
broke-in  biood  filly  for  four  months  one  winter,  and  got  more  insight  into  its  form,  temper,  and 
management,  and  wants,  than  I  coold  have  obtained  by  observation  alone  in  a  much  longer  time. 
On  coming  home  at  night  from  visiting  a  friend,  I  made  it  a  point  with  myself  to  make  my  charge 
comfortable  for  the  night  before  thinking  of  my  own  rest 

(1398.)  A  saddle-horse  is  treated  somewhat  diflerently  In  the  stable  from  a  work-horse.  The 
first  thing  to  be  done  early  in  the  morning  is  to  shake  np  the  litter  nearest  the  strand  with  a  fork, 
removing  the  dang  and  soiled  straw  to  a  courtyard,  and  sweeping  the  floor  clean.  Then  give 
the  horse  a  drink  oot  of  the  pail  which  is  constantly  kept  full  of  water  in  tlie  stable.  The  nsaal 
practice  is  to  offer  the  water  immediately  before  giving  the  com ;  but  I  conceive  it  more  condu- 
cive to  the  health  of  the  horse  to  slake  his  thirst  a  while  before  givmg  him  com,  the  water  by  that 
time  having  reached  its  destined  place,  and  acquired  the  temperature  of  ^  body.  Should  the 
borse  have  to  undertake  a  longer  ^nmey  than  walking  about  the  farm,  a  stmted  allowance  of  wa- 
ter before  starting  on  the  journey  is  requisite,  say  to  10  sluts ;  but  if  he  is  to  be  at  txime,  then  ha 
may  drink  as  much  as  he  piease&  He  is  then  grooraed  by  being,  in  the  first  place,  gently  sona 
over  the  whole  body  with  the  conry-comb,  to  loosen  the  mud  that  may  possibly  nave  been  left  ad* 
beriag  upon  the  hair  from  the  former  night'a  grooming,  and  also  to  raise  tha  aoaif  from  the  skia 
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inw  Miole  body  tboald  Iw  tbeoi  wisped  down  with  icraw.  to  cletr  off  all  the  dost  and  dirt  that 
the  caity-oomb  may  have  raised  to  the  aurfoce.  The  broah  follows,  to  clear  the  hair  of  its  dast  and 
ioarf,  the  onny-oomb  being  used  to  clean  the  bmsh.  Of  wisping  and  bniafaing,  wisping  is  the 
more  beneficial  to  the  legs,  where  the  hair  is  short  and  the  tenaons  and  bones  are  bat  little  cover* 
ed,  beeaase  it  ekciiea  in  them  warmth,  and  deans  them  snfllciently.  Both  wisping  and  brashing 
•hoold  be  begui  at  the  bead  and  terminated  at  the  other  end  of  the  body,  along  tlie  lie  of  the  hair, 
Whichsoever  way  that  may  Im,  and  which,  notwithstanding  its  different  swirls,  all  tends  from  the 
"vpper  to  the  lower  part  of  the  body.  Many  a  groom  resu  content  with  the  bmshing  jast  men- 
tioned ;  bat  It  does  not  entirely  remove  the  dost  raised  to  the  snrfiMse.  and  therefore  a  v»  isping  is 
required  to  do  It  The  wisp  far  this  parpose  is  best  made  of  Rossia  mat,  first  wetted,  and  then 
beaten  lo  softnea^  and  rolled  np  somewhat  firmly  into  the  form  of  a  wisp  snflBcient  to  fill  the  hand. 
A  wisp  of  hair-cloth  makes  the  sUn  clean,  bat  in  dry  weather  it  is  apt  to  excite  soch  a  degree  of 
electtlcity  in  the  hahr  of  die  horse  as  to  caose  it  to  attract  mach  dost  toward  it  On  the  horse  be- 
ing ttimed  roand  in  tiie  stall,  his  head,  neck,  ooonter,  and  fore-Ie^  sfaoald  be  well  nibbed  down 
WRh  this  wisp,  and  this  done,  he  shoald  again  be  tamed  to  his  former  position,  and  the  body, 
qaarters.  and  nind-lenb  then  nibbed  down ;  and  when  all  thiahas  been  accomplished,  the  horse 
may  be  considered  clean.  All  this  grooming  implies  the  bestowal  of  moch  more  labor  than  most 
fkrmers'  riding-horses  receive.  They  are  asaally  scoffled  over  in  the  morning  with  the  carry- 
comb,  and  then  sibimmed  down  with  the  bradi,  and  with  a  hasty  oombbg  of  the  mane  and  tail, 
the  job  is  considered  finished.  Tlte  mane  and  tail  ooght  to  be  carefnlly  combed  oat.  and  wetted 
over  at  the  time  of  combing  with  a  half-dry  water-brush.  The  sheet  riioald  then  be  thrown  over 
the  horse,  and  fattened  (not  too  tightly)  with  the  roller.  On  polling  on  the  sheet,  it  should  be 
thrown  more  toward  the  head  of  the  horse  tlian  where  it  is  intended  to  remain,  and  tl>ence  drawn 

?sntly  dtntn  fAe  hair  with  both  hands,  to  its  pro|»er  position,  while  standing  behind  the  horse, 
he  litter  is  then  neatly  shaken  op  with  a  fork,  uking  care  to  raise  lihe  straw  so  far  op  the  travis 
on  each  side  as  to  fbrm  a  cushion  for  the  side  of  the  horse  to  rest  against  wlien  he  lies  down.  The 
ibed  of  com  is  then  given  him,  and  a  little  hay  thrown  into  the  rack ;  and  on  the  stable-door  be- 
ing shot,  be  is  permitted  to  ei^joy  hu  meal  in  peace.  At^  mid-day,  he  shoald  have  another  drink 
of  water  from  the  pail,  the  dong  removed,  the  litter  shaken  up.  and  another  portion  of  oats  given 
him.  At  8  o'clock  at  night,  the  sheet  shoald  again  be  taken  off,  the  curry-comb  and  brush  used, 
md  die  entirB  dresshig  finished  again  with  a  wisping  of  the  Rossia  mat.  The  sheet  is  thrown 
over  him  as  in  the  morning,  the  litter  shaken  up  and  augmented,  water  given,  and  the  supper  of 
oats,  or  a  mash,  finishes  the  day's  treatment  of  the  saddle<Jiorse.*' 

(1399.)  The  treatment  fust  described  is  most  strictly  applicable  to  the  horse  remaining  all  day 
in  the  itable;  but  wlien  be  is  ridden  oat,  a  somewhat  different  procedure  is  required,  when  he 
'comcis  liome  from  a  long  and  dirty  ride,  the  first  thing  is  to  get  clear  of  the  mud  on  the  belly  and 
legs.  A  very  common  practioe  is  to  wade  the  horse  throagh  the  pond,  as  the  farm-horses  are,  but 
ineh  sboold  not  be  the  course  pursued  with  a  saddle-horse,  because  waiding  through  a  pond  cannot 
dwroaghly  clear  his  legs  of  mod  to  tke  $kin^  he  being  dean-shanked  and  smooth-naired,  and 
there  still  remains  the  belly  to  be  cleaned  by  odier  means  than  wading.  The  plan  is,  being  that 
adapted  for  winter,  to  bring  the  horse  into  the  stable  upon  the  pavement,  ana,  on  taking  m  the 
■adJle  and  bridle  and  patting  on  a  halter,  scrape  all  the  mud  as  dean  off  the  beUy  and  legs  as  can 
bo  done  with  a  kniie--«  blunt  table-knife  answers  the  purpose  well.  Then,  with  a  pailfuU  of 
lukewann  water,  wash  down  fhe  Ug*t  oatside  and  inside,  ^th  a  waterbrush,  and  then  each  foot 
Separately,  picking  oot  the  mad  with  the  foot  picker;  then  wash  the  mud  dean  from  the  belly. 
A  scrape  with  the  naok  of  the  knife,  after  the  washing,  will  bring  oot  all  the  saperfiuous  watdr 
firom  among  the  hair.  On  going  into  the  stall  the  horse  should  be  wisped  firmly  with  straw,  rub- 
bing the  belly  first,  and  then  both  sides  of  eadi  leg  until  they  are  all  tlioroughlv  dry.  It  is  scarce- 
ly possible  u>  get  tlie  bdly  dry  at  once ;  it  should,  therefore,  get  another  good  wisping  with  diy 
clean  straw  after  the  len  ate  dry.  On  combing  out  the  mane  and  tail  puuing  on  the  nbeet,  and 
bedding  plenrifuUy  with  dry  straw,  the  horse  will  be  out  of  danger,  aiui  feel  pretty  comfortable 
even  for  tbe  night:  bat  shoald  he  have  arrived  some  time  before  the  •vening  time  for  gruuming. 


*In  giWng  these  details,  and  all  which  follow,  we  ire  aware  that  many  of  them  are  too  minote, 

•ad  otherwise  ill  adapted  to  American  life  and  management  gonenlly  {  but  then  the  reader  must 

'refleet  diat  there  are  also  many  patrons  of  The  Farmers'  Library  who  are  wealthy  men,  living  in 

eiiie%  who  keep  thohr  carriage  horses  and  pet  nags  for  the  saddle,  with  their  saperflaous  grooofa 

and  mil  necossaiy  appHanceSk  to  follow  out  all  these  dfa'eetioiis.    And  besides,  a  sensible  man  ner- 

er  objeets  to  knowing  bow  idy  department  of  industry  or  of  pleasure  is  managed  in  tlie  oooa- 

try,  where  audi  departments  bave  been  carried  on,  as  tliose  have  in  Bngland.  to  the  highest  pitdi 

of  perfectioD  and  refinemenL    And  here  we  may  relate  an  anecdote  of  a  shrewd  Massachusetta 

'vum  of  tbe  worfd.  wiio  was  some  years  rinoe  on  a  loar  in  England,  and  on  a  visit  to  the  Duke  of 

Bucdeudi.    After  showing  him  many  displays  of  tbe  splendor  and  hutuiy  of  arlsiocradc  living, 

fiis  O^rMse  took  bim  to  bis  stables,  where  genius  and  wealth  had  combined,  to  see  bow  much  mon- 

-  «y  ooold  be  eacpended,  and  bow  uoch  elegance  displayed,  on  sucb  an  object    Our  Yankee  fHend 

'perimps  auppostng  he  was  expeeied  fo  be  oonfbunded  and  overoome  with  astonishment  at  all  be 

*MW,  Instead  of  lifili|^  up  his  eyes  and  exclaiming  as  did  the  Qunen  of  Sheba  when  she  visited 

f9ohnMm  In  all  faia  glory,  went  peering  under  and  about  the  troughs  and  stalls ;  and.  on  being  ask 

>d '  by  llieDake  if  there  was  anything  deficient  in  faiastable  appoiatttent ;  answered  *'Tbeie4g 

'fiNit  one  tbfa^;,  yoar  Qrace,  ditt  ts'wfMb^  to  diMr  teiiipleteiMM>     1  Wai  kioking  fbr  a  iiherjtot 

ie  Aamhre,  for  eadi  of  yoor  Grace's  liunters!"  '  [Ed.  Farwk  Lib* 

(1099) 
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the  carry-comb  acd  wisp  then  applied  will  remote  lay  moisture  or  dust  that  may  bsTO  been  otot 
.ooked  before. 

(1400.)  ConsideFable  apprehension  is  felt  in  regard  to  wetdsff  the  abdomen  of  horses,  and  espO' 
.Mally  at  niffht  and  tlie  apprehension  is  not  ill  founded,  for  if  the  wet  is  allowed  to  remain,  even 
to  a  small  degree,  quick  evaporation  ensues  from  the  excited  state  of  the  body  oonseqaent  on  ex- 
ercise, and  rapidly  redaces  toe  lemperatora  of  the  skin.  The  conseqnenoe  of  this  coldness  is  ir* 
riuiion  of  the  skin,  and  likely  grease  on  the  legs,  and  this  b  the  danger  of  wettins  the  bellies  of 
&rm-horMs,  and  of  any  sort  of  horse,  with  <tj/a  water:  for  trarm  water  cleans  the  hair  and  makes 
h  dry  sooner,  even  that  on  the  abdomen,  which  is  generally  much  longer  than  that  of  the  legs ; 
hot.  on  the  other  hand,  anless  as  much  labor  is  bestowed  as  will  dry  the  skin,  and  which  is  osaal- 
ly  more  than  can  be  expected  to  be  given  by  ordinary  ooantry  grooms,  it  u  safer  for  the  horse 
to  remain  in  a  somewhat  dirty  state,  tnsn  to  ran  the  risk  of  any  inflammation  by  neglected  wet 
limbs  and  abdomen.  At  the  same  time,  if  the  reqaisile  labor  »haU  be  bestowed  to  render  the  skin 
completely  dry,  there  is  even  less  risk  in  wetting  the  belly  than  the  legs,  inasnioch  as  the  legs,  in 
proportion  to  their  magoitade.  expose  a  mach  larger  surface  for  evaporation,  and  are  not  so 
near  the  source  of  animal  heat  as  the  body. 

(1401.)  Saddle-horses  receive  oats  in  proportion  to  the  work  they  have  to  perform,  but  the 
least  quantity  that  is  supposed  will  keep  them  in  such  condition  as  to  enable  them  to  do  a  good 
day's  work  st  any  time,  is  three  half-feeds  a  da^.  one  in  the  morning,  another  at  mid -day.  and  the 
third  at  night  When  subjected  to  <Zat7y  exercise,  riding-horses  require  3  feeds  a-day,  and  an  ex- 
tra allowance  for  extra  work,  such  as  a  long  journey.  A  mash  once  a-week,  even  when  on  work 
daily,  is  requisite ;  but  witeu  comparatively  idle,  a  part  of  the  mash,  whenever  prepared  for  the 
work-borscis,  may  be  administered  with  much  advantage.  I  am  no  advocate  of  a  bran-maph  to  a 
horse  in  guod  health,  as  it  serves  only  to  loosen  the  bowels  without  bestowing^  sny  nourishment 
Boiled  barley  is  far  better.  A  ridinK-horae  should  have  hay.  and  not  straw,  m  winter ;  and  he 
will  eat  from  |  to  )  of  a  stone  of  82  Ibs^  every  day. 

(14012.)  On  cleaning  harnett  there  should  be  two  pdre  of  girths  in  use  with  the  saddle,  when 
the  horse  has  much  work  to  do.  to  allow  each  pair  to  oe  thoroughly  cleaned  and  dried  before  be- 
ing again  used.  The  be»t  way  to  clean  girths  is  first  to  scrape  off  the  mud  with  a  knife,  and 
then  to  wash  them  in  cold  water,  and  hang  tliem  up  so  as  to  dry  qnirkiy.  Warm  water 
makes  them  shrink  rapidlv,  and  so  does  long  exposure  to  wet  If  there  is  time,  they  should  be 
washed  in  the  same  day  they  have  been  dirtied ;  but  if  not  on  being  scraped  at  night  thev  should 
be  washed  in  tlie  following  morninir.  and  hung  up  in  the  air  to  dry,  and  if  the  air  is  damp,  let  them 
be  bong  before  the  kitchen  fire.  Oirths  allowed  to  dry  with  the  mud  on  soon  become  rotten  and 
ansafe.  The  stimii>  leatliers  should  be  taken  off  and  sponged  clean  of  the  mud,  and  dried  with  a 
cloth.  The  stirrup- irons  and  bit  should  be  first  washed  m  water,  and  then  rubbed  dry  with  a 
cloth  immediately  after  being  used.  Fine  sand  and  water,  on  a  thick  woolen  rag,  clean  these 
irons  well,  and  a  dry  rub  afterward  with  a  cloth  makes  them  bright  Some  smear  them  with  oil 
on  setting  them  past  to  prevent  rust,  but  oil,  on  evaporation,  leaves  a  resinous  residuum  to  which 
dust  reaaily  adheres,  and  is  not  essily  taken  off  afterward.  The  curb-chain  is  beK  cleaned  by  wash- 
ing in  clean  water,  and  then  rubbed  dry  and  bright  by  friction  between  the  palms  of  both  hands. 
The  saddle-flaps  should  be  sponged  clean  of  muo,  and  the  seat  sponged  with  a  wrung  sponge,  and 
rubbed  dry  with  a  cloth.  Carriage-harness  should  be  sponged  clean  of  mud,  kept  soft  and  pliable 
with  fine  oil,  and,  when  not  Japanned,  blackened  with  the  best  shoe  black.  There  should  be  no 
plating  or  brass  on  a  farmer's  narness ;  plain  iron  Japanned,  or  iron  covered  with  leather,  formins[ 
ue  neatest  most  easily  kept  and  serviceable  mounting.  Bright  metallic  mountings  of  everjr  kind 
soon  assume  the  garb  of  the  shabby  genteel  in  the  hands  of  an  ordinary  rustic  groom. 

(1403.)  In  regard  to  the  diteaun  of  the  horse,  if  we  were  to  regard  in  a  serious  light  the  list 
of  frightful  maladies  incident  to  that  animal,  which  eveir^  work  on  veterinary  science  contains,  we 
woald  never  purchaiie  a  horse ;  but  fortunately  for  the  farmer,  his  horses  are  exempt  from  a  large 
proportion  of  those  ms ladies,  as  almost  ever^  one  relating  to  the  foot  end  their  consequences,  are 
onknown  to  them.  Nevertheless,  many  senous  and  fatal  disorders  do  overtake  farm  horses  in  their 
usual  work,  with  the  symptoms  of  which  >  ou  should  be  so  far  acquainted  as  to  recognize  the  na- 
ture of  the  disease ;  and  as  you  sliould  be  able  to  perform  some  of  the  simpler  operations  to  assist 
the  animal  in  serious  cases  until  the  arrival  of  the  veterinary  surgeon,  a  short  account  of  these 
operations  ma^  prove  useful.  One  or  more  of  them,  when  timely  exereised,  may  have  the  effeet 
or  roon  removing  the  i^'mptoms  of  less  serious  complaints.  They  consist  of  bleeding,  giving 
physic  and  drenches,  applying  fomentations,  poultices,  injections,  and  the  like. 

(1404.)  B feeding. — "  In  the  horse  and  cattle,  slieep  and  dog,  bleeding,  from  its  greater  fecility 
and  rapidity."  says  Professor  Dick,*' is  best  performed  in  the  jugular  or  neck-vein,  though  it  may 
also  be  satinfactorily  performed  in  the  plaie  and  tapkena  veins,  ih»  former  coming  fix>m  the  inside 
of  tlie  arm,  and  running  up  directljr  in  front  of  it  to  the  Jugular ;  the  latter,  or  thigh- vein,  running 
across  tlie  inside  of  that  limb.  Either  the  fleam  or  lancet  may  be  used.  When  blood  is  to  be 
dmwn.  the  animal  is  blindfolded  on  the  side  to  he  o^rated  upon,  and  the  head  held  to  the  other 
side :  the  hair  is  smoothed  a!ong  the  course  of  the  vein  by  the  moistened  flnger.  the  point  selected 
being  about  2  inches  below  tlie  angle  of  the  jaw.  The  progress  of  the  blood  toward  the  heart  is 
to  be  obiitracted.  and  the  vein  thus  made  sufficiently  permanent  and  tense.  A  large-bladed  fieam 
and  a  good  •sized  lancet  are  preferable,  as  the  benefit  of  the  operation  is  much  increased  by  the 
rapidity  with  which  the  blood  is  drawn.  From  8  to  10  pints  imperial  is  a  moderate  bleeding  for 
thr  horse  and  ox,  regulated  in  some  degree  by  tlte  size.  From  12  to  16  or  even  SO  pints  is  a  large 
one :  and  sometimes  in  skillful  hands,  it  is  expedient  to  bleed  till  fainting  is  induced,  and  the  ani- 
mal Hrops  down  under  the  operatkm.  The  vessel  in  which  the  bliK>d  is  received  sliould  be  such 
that  the  quantity  can  be  readily  ascertained.  When  this  is  sufficient  the  edges  of  the  wovnd  are 
to  be  brought  accnrntely  together^  and  kept  so  by  a  $mnU  tkorp  pin  being  passed  ihrooeh  them* 
and  retained  by  a  little  tow.  It  is  of  importance,  in  closing  the  wound,  to  see  it  quite  c^ose,  and 
that  uo  hairn  or  other  foreign  bodies  interpose.  For  a  time  the  bead  should  be  tied  up,  and  can 
taken  that  the  horse  Joes  not  ii^ue  the  part" 
(1100) 
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(1405.)  The  dan^n  arifliog  from  carelenmeBa  in  blood-letting  are  not  namerona ;  and  "  the  fint 
of  wbicn,  diOQgh  it  mav  alarm  the  inexperienced,  is  very  trifling.  It  is  a  globolar  swelling, 
tkrombu9t  sometimes  as  large  as  the  fist,  arising  immediately  aroond  the  new-made  incision.  Tm 
filtrating  of  the  blood  from  the  vein  into  the  cellular  membrane,  which  is  the  canse  of  the  disease, 
is  rarely  very  copiona.  Gentle  presmire  may  be  used  at  first,  and  shqald  be  maintained  with  a 
well-applied  sponge  and  bandage,  kept  cool  with  cold  lotion.  Occasionally  there  is  tTtfiammati&m 
^  the  jugular  from  hleediag.  .  .  .  The  cause  is  asnally  referred  to  the  nse  of  a  foal  fleam,  ot 
from  allowing  hairs  to  interfere  with  the  accurate  adjustment  of  the  edges  of  the  woond.  The 
first  appearance  indicative  of  the  disease  is  a  separation  of  the  cat  edges  of  the  integuments,  which 
become  red  and  somewhat  inverted.  Suppuration  soon  follows,  and  the  surrounding  skin  appears 
tumefied,  tight  and  hard,  and  the  vein  itself,  above  the  orifice,  feels  like  a  hard  cora.  After  this 
the  swelling  of  the  neck  increases,  accompanied  with  extreme  tenderness,  and  now  there  is  con- 
stitutional irritation,  with  tendency  to  inflammatory  fever.  .  .  .  In  the  first  stage  we  must  try 
to  relieve  by  evaporating  lotions  or  by  fomentation.  If  these  fail,  and  as  soon  as  the  diseaiie  be- 
gins to  spread  in  the  vein,  the  appropriate  remedy  is  to  touch  the  spot  with  the  actual  cautery, 
simpl;^  U>  sear  the  lips  of  the  wound,  and  appiv  a  blister  over  it,  which  may  be  repeated.  Purga- 
tives in  full  doses  mast  be  administered,  ana  the  neck,  as  much  as  possible,  kept  steady  and 
upright" 

(1406^  BlUterinr. — "  Blistering  plasters  are  never  applied  to  horses.  An  ointment  is  alwava 
used,  or  which  nther  more  than  half  is  well  rubbed  mto  the  part  to  be  blistered,  while  the 
remainder  is  thinly  and  equally  spread  over  the  part  that  has  been  rubbed.  When  ihere  is  any 
danger  of  the  ointment  running  and  acting  upon  places  that  should  not  be  blistered,  they  must  be 
covered  with  a  stiff  ointment  made  of  hog's  lard  and  beeswax,  or  kept  wet  with  a  little  water. 
.  .  .  The  horse's  head  must  be  secured  in  such  a  way  that  he  cannot  reach  the  blister  with  his 
teeth.  .  .  .  When  the  blister  has  become  quite  dry  the  head  may  be  freed.  Sometimes  it 
remains  itchy  and  the  horse  rubs  it ;  in  that  case  he  must  be  tied  up  again.  .  .  .  When  the 
blister  is  quite  dry  put  some  sweet-oil  on  it,  and  repeat  it  every  second  day.  Give  time  and  no 
work,  otherwise  the  horse  may  be  blemished  by  the  process." 

(1407.)  Phy9ieing. — "  Pbysicing,  which,  in  stable  language,  is  the  term  used  for  purging,  is  em- 
ployed for  improving  the  condition  when  in  indifferentheafth.  and  as  a  remedy  for  disease.    The 
medicines  chiefly  used  are — ^for  hor$ett  Barbadoes  aloes,  dose  from  3  to  9  drachms ;  croton  beait, 
from  1  scruple  to  |  drachm,  or  cake,  from  )  drachm  to  1  drachm,  to  which  may  occasionally  be 
added  calomel,  from  1  to  1|  drachms.    For  etUtU,  aloes  in  doses  somewhat  larger  than  for  the 
horse;  Epsom  salts,  or  common  salt,  doee  from  1  lb.  to  1|  lbs.,  with  some  stimulus,  as  ginger, 
anise  or  carraway-seed ;  also  linseed-oil,  dose  1  lb.,  and  croton-oil,  15  to  20  drops,  or  the  wan  or 
cake,  the  same  as  in  the  horse.    For  dogt,  jalap,  dose  1  drachm,  combined  with  2  grains  of  calo- 
mel ;  croton  oil,  dose  2  drops ;  bean,  5  grains ;  and  svrup  of  buckthorn,  dose  1  oz.    These,  it  wiU 
be  observed,  are  average  doses  for  full-grown  animals ;  in  the  young  and  small  they  may  bo  les^ 
In  the  lam  they  may  require  to  be  greater;  but  much  mjury  has  often  been  done  by  too  large 
doses  too  frequently  rei»eated.    To  the  koru  physic  is  usually  administered  in  the  form  of  a  bolus 
or  ball ;  to  cattle  by  drinking  or  drenching,  though  for  both  either  way  may  be  employed.    A 
ball  is  conveniently  made  of  nnseed-meal,  molasses  and  the  active  ingredient,  whether  purgative, 
dtaretic  or  cordial ;  it  should  be  softish,  and  about  the  size  of  a  pullet's  ef;g.    In  administering  it 
the  operator  stands  before  the  horse,  which  ia  unbound  and  turned  with  its  head  out  of  the  stall, 
with  a  hiJter  on  it    An  assistant  stands  on  the  left  side  to  steady  the  horse's  head  and  keep  it 
iSrom  rising  too  high ;  sometimes  he  holds  the  mouth,  and  grooms  generally  need  such  aid.    The 
operator  seizes  the  horse's  tongue  in  his  left  hand,  draws  it  a  little  out  and  to  one  side,  and  places 
hu  little  finger  fast  upon  the  under  Jaw*;  with  his  right  hand  he  carries  the  ball  smartly  along  the 
roof  of  the  moutli,  and  leaves  it  at  tne  root  of  the  tongue ;  the  mouth  ia  dosed  and  the  head  is 
held  till  the  ball  is  seen  descending  the  gullet  on  the  left  side.    When  loth  to  swallow,  a  little 
water  may  be  offered,  and  it  will  carry  the  ball  before  it    A  hot,  troublesome  horse  should  be  sent 
at  once  to  a  veterinary  surgeon.    InstramenU  should,  if  possible,  be  avoided,  and  adding  croton 
farina  to  the  mash  often  answers  the  purpose."    Drendtes  should  be  given  with  caution  to  either 
horse  or  ox ;  "  that  no  unnecessary  foree  be  used,  that  they  be  never  given  b^  the  nostrils,  and 
especially  that,  if  the  slightest  irritation  is  occasioned  in  the  windpipe,  the  animal  shall  immedi- 
ately be  set  at  liberty,  that  by  coughmg,  he  may  free  himself  of  the  offending  matter."    "  The 
horse  must  undergo,  prenaration  jot  '^ytic,  which  b  done  by  gently^  relaxing  the  bowels. 
Daring  the  day  his  food  snould  be  restricted  to  bran-mashes,  a  \  peck  being  sufficient  for  a  feed, 
and  this,  with  bis  drink,  should  be  given  warm ;  com  should  be  withheld  and  hay  restricted.    He 
may  have  walking  and  trotting  exercise  morning  and  evening.    The  physic  is  given  on  an  empty 
stomach  early  in  toe  morning ;  immediately  after,  a  bran-masn  is  given ;  that  over,  the  horse  goes 
to  exereise  for  perhaps  an  hour,  and  is  watered  when  he  returns.    The  water  should  be  as  warm 
as  he  will  take  it;  and  be  should  have  as  much  as  he  pleases  throughout  the  day;  bran-mash 
should  be  given  as  often  as  com  usually  is,  and  belter  warm  than  cold ;  if  both  are  refused  bran 
may  be  tried,  but  no  com,  and  but  little  hay.    Sometimes  gentle  exercise  may  be  given  in  the 
afternoon,  and  also  next  day.    The  physic  usually  begins  to  operate  next  moming,  though  it 
rarely  takes  eflfect  hi  12  boon,  frequently  not  for  30.    When  the  physic  begins  to  operate,  the 
horse  should  stand  in  the  stable  till  it  teU^  which  may  be  in  12  hours."*    The  stable  should  be 
well  littered  behind  the  stall  to  receive  the  discharge.    "  Many  practitioners  and  horse-propri- 
otors,"  says  Mr.  Yooatt "  have  a  great  objection  to  the  administration  of  medicmes  in  the  form  of 
^inka.    .    .    .    There  are  some  medicines,  however,  which  must  be  ^ven  in  the  form  of  drink, 
■a  in  colic.    .    . '  .    An  ox-hom,  the  larger  end  being  cut  slantingly,  is  the  usual  and  best  instra- 
ment  for  administering  drink&    The  noose  of  a  haltei  is  introduced  into  the  mouth,  and  then,  by 
means  of  a  stable-fork,  Uie  head  is  elevated  by  an  assistant  considerably  higher  than  for  the  deliv- 
ery of  a  ball    The  sorgeon  stands  on  a  ptfil  on  the  off-side  of  the  horse  ana  draws  oot  the  tonga* 

*  Dick's  Msnual  of  Veterinary  Science. 
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wkh  the  left  hand.  He  then  with  the  right  hand  intiodiioes  the  horn  gend/  into  the  month  and 
over  the  tongue,  and.  by  a  dexterona  torn  of  the  horn,  empiiea  the  whole  of  the  drink — not  man 
than  about  6  os. — ioto  the  hack  part  of  the  month.  The  bom  ia  now  quickly  withdrawn  anJl  the 
tongue  loocened,  and  tbe  greater  portion  of  the  fluid  will  be  awallowed.    A  portion  of  it,  how- 


giving  a  dnnk  oonauta  in  not  putttog  too  much  in  tbe  bomatooo«v 

introducing  the  bora  far  enough  into  the  mouth,  and  quickly  turning  and  withdrawing  it  without 
bruiaiog  or  wounding  the  mouth,  the  tongue  bein^  looaen^  at  the  aame  moment  A  bottle  ia  a 
diigraceful  inatrument  to  uie,  except  it  be  a  flat  pmt  bottle  with  a  long  and  thick  neck/'*  Th$ 
liear-side  horn  haa  tlie  moat  handy  twist  for  administering  a  drink  with  the  right  banc. 

(1406.)  Fomen/iUiotu.^'*  Clean  water  ia  the  beat  fomentation.  It  should  be  aa  hot  as  the  hand 
can  bear  it,  yet  not  hot  enough  to  pain  the  animal  In  fomenting  tbe  horse  the  groom  haa  rareW 
enough  water,  and  be  does  not  continue  the  bathing  long  enoogb  to  do  any  good.  If  the  leg  la 
to  be  fomented  get  a  pailfull  of  water  as  hot  aa  the  nand  can  bear  it ;  put  the  horae'a  loot  into  ^ 
and.  with  a  large  sponge,  lave  tlie  water  well  above  the  affected  part,  and  keep  it  oonatantlj 
running  down  the  whole  limb.  Foment  for  half  an  hour,  and  keep  the  water  not  by  adding 
more." 

(1409.)  Paullicen. — '■  Poulticea  should  be  formed  of  those  materiala  which  beat  maintain  heat 
and  moisture,  and  they  should  be  applied  as  warm  as  possible  and  can  be  aafely  borne.  Tbej 
are  usually  made  of  bran-mash,  turnips  or  oat-mcal  porridge.  Linseed-meal  alone  makca  th^ 
best  of  poultices,  and  some  of  it  should  always  be  added  to  the  other  ingiedienli.  Wet  band- 
ages act  as  poultices." 

(1410.)  Lotioiu. — "  Of  cooling  lotions  cold  water  ia^the  menstruum.  It  may  be  made  colder 
by  the  iotroduciion  of  a  little  salt  or  ice.    Sal-ammoniac  and  vinegar  may  be  added  tor  the  8am« 

Lurpose.    The  object  is  to  reduce  heat  and  promote  evaporation.    The  addition  of  a  little  q>iriit 
I  made  with  the  same  object" 

(1411.)  The  PuUe.—"  Of  tbe  horse  the  natural  pulse  ia  from  35  to  45  beats  in  the  minute ;  n^- 
der  fever  it  rises  to  80.  90  and  100.  The  most  convenient  spot  to  examine  it  ia  at  the  edge  of  the 
lower  jaw.  a  little  before  the  angle,  where  the  maxillary  oomea  fjnom  the  neck  to  be  diatribnted 
over  the  face.    Tbe  pulse  is  one  of  the  most  important  indicationa  in  all  serious  disorders." 

(1412.)  I^jectiotu. — "  Iiyections,  though  eaaily  administered  by  meana  of  the  old  oxbladdef 
and  pipe,  are  still  more  conveniently  ^iven  with  the  syringe.  For  laxative  clyftera  lor  the  horse  Of 
oow,  Irom  1  gallon  to  12  pints  imperial  of  warm  water  or  gruel,  at  the  temperature  of  9ljP  Fshr., 
with  a  couple  of  handfulls  of  salt  or  3  ox.  of  soft  soap,  prove  useful  Sininger  ones  may  be  ob- 
tained by  adding  a  few  ounces  of  aloea  to  the  mixture.  In  cases  of  diarrhcsa  or  over-purging, 
the  iigection  should  consist  of  a  few  pinta  of  warm  gruel,  to  which  ia  added  1  oa.  of  catichn 
electuary,  or  from  |  drachm  to  1  drachm  of  powdered  opium.  The  only  art  ip  administering  4 
clyster — where,  however,  there  is  often  bungling,  and  even  injary  by  wounding  the  rectum — if 
io  avoid  frightening  the  animals  anointing  the  pipe  well  and  gwdy  insinuating  it  b^ort  the  JLnH 
it  foTcea  vp." 

(1413.)  "In  general,  bran-mashes,  carrota,  green  meat  and  hay  form  the  sick  borae'a  diet, 
gruel  and  tepid  water  bis  drink."t  Of  tbe  diseases  themselvea,  I  ahall  only  notice  those  at  pre*" 
ent  which  usually  affect/ana -horsea  in  winter. 

(1414.J  Horae-Louse  f  Trichodectes  equii. — The  horse  ia  infested  by  a  loose  m  W^  m  t}ie  (ni^ 
and  which  is  represented  in  fig.  296.  Color  of  the  head  and  thorax  bright 
chesnut,  the  former  very  large  and  somewhat  square,  the  surface  with  a  lon- 
gitudinal black  line  toward  each  side,  forming  an  angle  n^  the  middle ;  an- 
tennsB  with  the  third  point  longest ;  abdomen  pale,  tawny  yellow,  with  fine 
pubescence,  the  first  eight  segments  bavins  a  dusky  transverae  band  on  the  up- 
per half,  Uie  lateral  margins  alao  with  a  dusky  band ;  legs  pale  chesnut ;  length 
1  line.  Common  in  the  tail-head  and  neck  of  the  horse,  especially  when 
fresh  from  pasture  in  autumn.  Found  also  on  tbe  aaa.  A  liule  oil  will  de- 
atroy  this  animal  when  first  established ;  but  if  allowed  to  remain  on  for 
aome  time,  mercurial  ointment  will  be  necessaiy.  but  in  small  quantitiea  at  a 
Ume.  The  ass,  however,  haa  a  louse  peculiar  to  itself,  the  Hfmalopinvs 
OMini ;  of  a  rusty  red ;  abdomen  whitish,  tinged  with  vellow,  with  a  row  of 
dark  horny  excreacences  on  each  side ;  head  long,  with  a  deep  sinuosity  be- 
hind the  antenns ;  length  1  to  1)  lines.  It  frequents  the  mane  and  neck, 
and  is  common4  

(1415.)  BaU9. — One  <^  tbe  moat  common  complainta  among  farm-horaea  is      '^"liWgWjjP 
the  flatulent  oolic  ^ripea  or  batts.    It  arises  from  indigestion,  which  again  ia  '^Wj^S^ 

occasioned  by  various  causes,  such  as  hard  work  immediately  after  feeding,  _-^  noasa-Loiras. 
drinking  water  largely  after  a  feed  of  com,  bad  state  of  the  tood.  faat  eating,  Rsa-Louan, 

and,  in  consequence,  a  paucitv  of  saliva,  an  overloaded  stomach,  a  sudden     triciiodictks 
change  of  food  from  soft  to  bard  and  dry.  and  more  likely  to  occur  after  ei^inc  x<ivi. 

turnips,  potatoes,  carrota  and  graaa,  than  hay  and  oats,  and  after  peas  than  barley.  The  indigestion 
arises  in  two  forms ;  the  food  either  undergoing  no  change,  or  running  rapidl;^  to  fermentfitbn.  In 
the  former  case  acuU  footfounder  is  apt  to  anae,  and  its  treatment  ia  purgatives,  drenchea  and  in- 
jectitms.  In  the  latter  cas^  tbe  symptoms  are  most  alarming.  The  hprse  falls  down,  rolls  over, 
starts  up.  paws  the  ground  with  his  fore-foot  strikes  hia  belly  with  the  hind  foot,  perspiration 
runs  down  and  agony  appears  extreme.  Bielief  may  be  obtained  Uojn  this  dose:  Xina^-oil, 
raw.  I  lb. ;  oil  of  turpentme  from  2  to  3  ox. ;  laudam^m  from  1  to  2  ox.,  or  haxlfhorn  from  |  oy.  to 
1  ox.    Tl^  followii^  tincture  mi^  h»  kept  in  readjnepa :  I9  2  Iba.  of  ir kjpky,  ^geat  for  8  day%  9 

*  Yonatt  on  the  Horve,  edition  of  1842:  f  Dick's  Manual  of  Veleiinsiy 
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01.  of  ginger,  8  os.  of  cloTeik  wad  then  add  4  os.  of  sweet  ipiriti  of  nitie.  Half  a  pint  imperial 
of  this  tinctiire  ia  a  doae  in  a  qnart  of  warm  water.  The  aodomen  should  he  rabbed,  the  honib 
walked  slowly  aboat  and  snpplied  with  a  good  bed,  and  with  room  to  roll  about  If  there  is  no 
relief  in  half  an  boor  a  seoona  dose  may  be  given,  and  ere  long,  if  still  reqaircd,  a  third.  Farm- 
hocses  that  hare  keen  ^petites  and  devoor  their  fi)od  greedily,  and  when  they  have  been  long 
in  the  yoke,  are  most  apt  to  take  thb  disease. 

(1416.)  Iij^fiammatian  of  iks  BovjeU.^Tho  aymptoms  of  the  batts  are  reiy  sfanilar,  at  ftrst,  tt 
those  of  innmmation  of  the  bowels,  and,  if  mistaken,  serioas  mistakes  may  arise,  as  the  treat- 
ment of  the  two  oomplaints  is  very  different  The  svmptoms  may  be  distin^ldied  thus :  In 
batts,  the  pake  remains  nearty  unaltered,  whereas  m  mflammation  it  is  quickened :  all  the 
extremities,  the  ears  and  ieet,  fiael  cold  in  batts,  hot  in  inflammation.  Whenever  inflammation 
is  apprehended,  blood  may  be  taken ;  in  batts  this  is  not  necessary ;  but  under  such  an  appro^ 
heasion,  the  asdstance  of  the  veterinaiy  surgeon  should  be  obtaioed  as  speedily  as  possible.  I 
have  oared  many  horses  of  the  batts  by^  administering  stimulating  drinks  with  a  handy  cow's 
horn.  I  remember  of  one  horse  being  seiaed  with  inflammation  of  the  bowels,  op  its  arrival  home 
from  delivering  oom  at  tlie  market-town ;  and  though  the  usual  remedies  of  bleeding  and  blister- 
ing were  resorted  to,  they  proved  ineflRsctual,  no  doubt  from  being  disproportioned  to  the  exigen- 
cies of  the  case,  and  the  horse  sank  in  five  days  in  excruciating  agony.  There  was  no  veterinaiy 
surgeon  in  the  district  at  that  time,  which  was  many  years  ago.  Kow,  however,  thanks  to  me 
Veterinary  College  of  Kdioburg^h,  through  the  really  practically  useful  tuition  of  its  inde&tigable 
Principal,  Professor  Dick,  there  is  not  a  populous  distnct  of  the  country  in  which  a  skillfiil  veteri- 
narian is  not  settled.  To  the  surgeon,  tneieibre,  in  a  serious  case  such  as  this— and,  indeed,  In 
all  cases  of  extensive  ii\^ammatum,  and  especially  in  the  interior  of  the  body — recourse  shouM 
unmediately  be  had.  I  say  immedUudjf,  for  it  is  but  fair  to  give  the  surgeon  a  chance  of  treat- 
ing the  case  correctly  from  its  commencement,  and  not  to  impose  upon  him  the  task  of  amendiog 
your  previous  bnnglmg.  Inflammation  of  the  lungMt  as  well  as  inflammation  of  the  kidney t,  both 
of  which  ^  farm-horse  is  sul^Ject  to,  should  always  be  treated  by  the  veterinarian ;  but  fortun- 
ately, these  formidable  maladies  may,  almost  with  certainty,  be  evaded  widi  well-timed  working, 
disorimiaation  of  work  aooording  to  the  state  of  the  weather,  and  by  good  food,  supplied  with 
reeulari^  and  in  due  quantiQr.  . 

(1417.)  Comwum  eolOi  frequently  ooour  among  ftim-boraea  at  the  commencement  of  winter, 
and  when  not  entirely  unheeded,  but  treated  with  due  care,  seldom  leave  serious  effects.  "A  cold 
requires  nothing  more  but  confinement  in  a  moderately  warm  stable  for  a  few  days,  with  clodiing, 
bran-mashes  instead  of  oom,  and  a  little  laxative  and  diuretic  medicine."  The  evil  lies  not  so 
much  in  the  complaint  itselC  as  in  its  ordinary  treatment ;  it  is  seldom  thought  seriously  of  by 
ihrmers— *'  it  is  only  a  odd."  is  the  usual  remark— and,  in  consequence,  the  horse  goes  out  every 
day,  feels  &ti^ped.  sets  wet,  becomes  worse,  and  then  the  lonn  not  unfrequently  oecome  afibct- 
ed,  or  a  chronic  djscnarge  is  established  from  one  of  the  nostrils.  One  season  9  oorses  out  of  111 
in  one  stable  were  aifiected,  one  after  another,  by  a  catttrrhal  epidemic,  which  required  bleeding, 

nultioing,  or  blistering  under  the  jaw,  besides  the  medical  remedies  mentioned  above.  These 
ras  obliged  lo  t^e  charge  of  mymiU,  there  being  no  veterinarian  in  the  district,  and  all  fortun- 
ately recovered.  The  remaining  3  were  slightly  aflbeted  afterward,  and  easily  brought  through ; 
but  bad  the  cases  been  unheeded  fixun  the  first,  very  serious  loss  might  have  been  incurred  by 


(1416.)  Graotft— "  The  well-known  and  unsighlly  disease  called  grease,"  says  Professor  Dick, 
*'  is  a  morbid  secretion  from  the  cutaneous  pores  of  the  heels  and  neighboring  parts,  of  a  peculiar 
greasv,  otSansive  matter,  attended  with  irriution  and  increased  vascular  action.  It  is  most  fl^ 
^oeniiy  seen  in  coach  and  cart-horses,  but  often  also  in  young  colts  which  are  badly  cared  for; 
and  it  is  most  common  in  the  hind-feet,  but  occurs  in  all.  Its  main  cause  seems  to  be  sudden 
changes  in  the  condition  of  the  ibot  from  dnr  to  wet,  and  fix>m  heat  to  cold,  greatly  augmented^ . 
of  course,  by  evaporation."  Hence  the  evil  effects  of  washing  the  lep:s  at  nieht,  without  thoroughly 
drying  ibem  afterward.  ''  The  first  appearance  of  grease,"  continues  the  Professor,  "  is  a  dry 
state  of  the  heds,  with  heat  and  itchiness.  Swelling  succeeds,  with  a  tendency  to  lameness ;  tbe 
discharge  augments  in  quantity,  the  haur  begins  to  fall  off.  ...  .  In  the  early  stage  the  parts 
should  be  wubed  with  soap  and  water,  and  a  solution  of  sugar  of  lead  and  sulphate  of  zinc  ap- 

Slied ;  this  may  not  be  chemically^  scientific,  but  we  have  found  it  superior  to  anyUiing  else. 
Iven  in  old  and  aggravated  cases  it  is  vei^  eiBcacious.  ....  If  the  horse  be  strong  and  full  of 
flesh,  laxatives  should  be  given,  followed  by  diuretics ;  if  weak,  tonics  may  be  added  to  these 
last  The  feeding,  loo,  must  be  ^^ried  with  the  condition :  ^en-meiu  ana  carrots  dbould  be 
given,  and  mashes  frequently,  as  a  substitute  for  com.  During  convalescence,  exercise  should 
be  given,  and  bandages  and  pressure  hasten  the  cure."  I  have  no  hesitation  in  saying  that  it  Sa 
a  disgrace  tor  any  steward,  and  in  the  want  of  such  a  functionary,  it  is  so  in  the  farmer  himselit 
to  allow  his  horses  to  become  greasy.  There  is  a  complaint  called  a  $hot  of  greeue,  arising  front 
a  different  canae  from  the  common  grease.  "  In  the  horse,  plethora,"  says  Professor  Dick,  **  cre- 
ates a  stronff  dispositkw  to  inflammation  of  the  eves,  feet  and  longs,  and  sometimes  to  an  erup- 
tion which  IS  called  tutfeit,  or  the  neUle-ra$L  Tne  hair  falls  off  in  patches,  and  the  skin  is  raw 
and  pimpled.  There  is  also  a  tendency  to  grtaee,  and  to  what  has  been  designated  a  weed  or 
ekoi  of  greaee  in  the  heavy  draagbt-hone.  0  ne  of  the  legs,  generally  a  hind  one,  suddenly  swells . 
tiM  animal  beoomea  lame ;  there  is  pain  in  the  inside  of  the  Uii^h — increased  upon  pressure ;  and 
feTor  supervenes.  ....  We  have  seen  it  occur  chiefly  during  continued  rest  after  hard  wort 
and  exposure  to  weather,  in  animals  which  were  highly  fed.  The  best  treatment  is  lar^  blood'- 
fetting,  scarifying  the  limb,  fboteikting,  and  applying  nay,  straw,  or  flannel  bandages,  with  purvsp 
bves  and  diuretics.  Thto  pressure  fif  a  pKOoage  wHl  expedite  the  reduction  of  the  part  to  its 
fcatoral  dirtif  nsinns." 

(1416.)  Stdmack'ttaggtrt*'-**'B»  mofi  promiiient  m»ptoms  of  this  disease  are  the  horae'a 
banging  his  head,  or  xesdng  it  on  the  manger,  appearing  orowsy,  and  refusing  food ;  the  mouth 
■^  eyes  being  tinged  wiftk  a  ydlowlib  csmi  there  is  twitduiv  of  the  moaolea  of  tbe  chesi,  and 
(1103) 
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the  fore-legs  appear  suddenly  to  give  way,  thoagh  the  horse  «eH».s  falls.  Inflanunation  of  Innga 
or  howels,  or  lockjaw,  may  sapervene.  Its  caose  is  long  fasting  and  overwork ;  but  the  quality 
of  the  food  acts  as  a  cause.  Its  treatment  is  relieving  the  stomach  and  bowels  with  eearching 
laxatives,  such  as  croton,  also  aloes  and  calomel,  with  gin^r.  Clysters  ^onld  also  be  given,  and 
afterward  cordiala  Blood-letting  from  the  jngular  vein  will  be  attended  with  advantage.  Finally* 
Meady  exercise  and  carefal  feeding  will  j^revcnt  a  recnrrsnce  of  the  disorder."*  I  had  a  year- 
old  dranght-colt  that  was  afiected  with  this  disease.  He  was  a  foal-feeding  animal,  delighting  to 
eat  the  moistened  litter  from  the  stable  and  byre.  He  was  bled  and  physiced  by  a  veterioariaiit 
who  had  established  himself  in  the  neighborhood,  and  the  front  of  his  bead  blistered.  He  quite 
reoovered.  and  bavins^  been  removed  from  the  temptation  of  foal  feeding,  he  was  never  again 
similarly  afiected.  The  practice  of  keeping  he-goats  in  the  stables  of  inns,  and  of  those  persons 
who  have  extensive  stods,  is  supposed,  by  the  common  people,  to  act  as  a  cftorm  against  tne  mad 
staggers ;  but,  as  Marshall  judiciously  observes,  the  practice  may  be  explained  on  physiological 
principles.  "  The  staggers  are  a  nervons  disorder.''  he  says,  **  and  as  odon^  in  many  cases,  op- 
erato  beneficially  on  the  human  nerves,  so  may  the  strong  scent  of  the  goat  have  a  sunilar  effect 
on  those  of  the  horse.    The  subject,"  he  adds,  "  is  worthy  of  inquiry."!    And  he  gives  a  striking  4 

instance  of  the  good  effccu  of  the  practice. 

( 1420.)  7%nuk  and  Corns, — I  have  said  that  the  feet  of  the  fimn-borse  are  not  liable  to  so  many 
diseases  as  those  of  horses  subiected  to  high  speed  on  hard  roads.  Farm-horses,  however,  are 
liable  to  thrush  and  corn*  in  tlie  feet  The  former  is  situate  at  tlie  hind  pan  of  the  cleft  of  the 
fiN>g,  originating  principally  from  continued  application  of  moisture  and  dirt,  and  bence  it  may  be 
most  expected  to  be  seen  m  dirty  stables,  of  which  there  are  not  a  few  in  tlie  countrr.  After  be- 
hag  thoroughly  cleaned  out,  the  hollow  may  be  filled  with  calomel,  which  generaUv  cures ;  or 
with  pledgets  of  tow  dipped  in  warm  tar,  or  spirit  of  tar,  applied  at  night,  and  retained  during  the 
day.  The  general  health  of  the  horse  should  be  attended  to.  Corns  are  usually  the  consequence 
of  the  irregular  pressure  of  the  shoe  on  peculiarly  formed  hoofs ;  and  are  mere  braises,  generally 
produced  by  the  heel  of  the  shoe,  and  wnich.  from  the  extravasated  blood,  assume  a  rmldish  or 
dark  color.  They  ttj«all  v  occur  only  in  the  fore-feet ;  and  their  site  is  almost  invariably  in  the  in- 
ner quarter  between  the  bar  and  crust,  at  die  heel.  The  obvious  cure  is  removal  of  the  pressora 
of  the  shoe. 

(1421.)  Broken  wind. — Besides  natural  complaints,  farm-horses  are  liable,  in  the  execution  of 
their  work,  to  accidents  which  may  produce  serious  complaints.  Thus  overworic,  in  a  pe- 
culiar state  of  condition,  may  produce  broken  wind,  which  is  the  common  phrase  given  to  all  dis- 
organized aflfections  of  the  lungs,  though  the  term  is  defined  by  veterinarians  to  be  '<  the  ruptnre 
of  some  of  the  air-cells  of  the  lungs,  whereby  air-vesicles  are  produced  on  the  surface,  and  the  ex- 
pulsion of  the  air  is  rendered  less  direct  and  easy.  It  is  usualiv  produced  by  animals  being  urged 
to  over-exertion  when  in  bad  condition,  though  a  horse  may  oecome  broken-winded  in  a  straw- 
yard."  There  are  many  degrees  of  broken  wind,  which  receive  appellations  aoeordina  to  the 
noise  emitted  by  the  horse ;  and  on  this  account,  he  is  called  a  piper,  trumpeter,  whistler,  wneeser, 
xosrer,  highblower,  grunter,  and  with  thick  wind,  and  with  oroken  wmd.    I  had  two  nncom-  '** 

monly  good  horses  uected  in  the  wind  by  working  much  in  the  traces  of  a  foar4iorae  pk»w,  which 
were  employed  to  rip  up  old  turf  dykes  intermixed  with  large  stones,  and  to  break  up  rough 
ground.  These  serious  effects  of  such  work  gave  me  the  hint  to  relinqoisb  it,  and  take  to  the 
spade,  which  I  soon  found  did  the  work  much  better,  and  in  the  end  cheaper.  The  hones  got 
gradually  worse  under  the  disease,  and  at  length  being  unable  to  msimain  their  step  with  ttie 
lest  were  disposed  of  as  broken-winded  horses. 

(1422.)  Sprains. — "  A  sprain,  or  strain,  is  violence  inflicted,  with  ezSsnsion,  of^  rapture  and 
displacement,  upon  the  soil  parts  of  a  joint,  including  cellular  membana,  tendons,  Ugamenta^  and 
all  other  parts  forming  the  articulation.  The  dislocation  or  disraptioD  may  be  complete,  or  it  may 
"he  a  mere  bruise  or  stress ;  and  innumerable  are  the  shades  of  dffferenois  between  these  ex- 
tremes. Effusion  of  the  fluids  is  an  attendant  consequence.  Parts  of  vital  importance,  as  in  the 
neck  or  back,  mav  be  implicated,  and  the  accident  be  immediately  £ual,  or  wnolI]|r  inemediable ;  I 

on  the  contrary,  toey  may  be  to  that  extent  onlv,  that,  witli  time  and  ease,  restoration  may  be  ac- 
complished.   They  constitute  a  serious  class  of  casea    The  marked  symptoms  are,  pain  m  the  in 


sprain  is  of  an  older  date,  counter-irritation,  friction,  and  gentle 
horses  are  not  unfrequently  subiect  to  strains,  especially  in  doing  work  connected  with  building, 
draininff,  and  other  heavy  work ;  and  they  are  most  apt  to  occur  in  autumn,  when  geldings  are 
generally  in  a  weak  state.  For  rough  work  of  this  kmd.  old  seasoned  horses  are  best  w&pt/sd, 
and  suc£  may  often  be  procured  for  little  money  at  sales  of  stock. 

(1423.)  Saddle-galls. — ^When  young  horses  are  first  put  to  work,  the  parts  covered  by  the  sad- 
dle and  collar  are  apt  to  become  tender,  heated,  and  then  inflamed,  and  if  the  inflammation  is  ne- 
l^lected,  the  pans  may  break  out  into  sorea  Washing  with  a  strong  solution  of  salt  in  water  with 
Uncture  of  mvrrh  is  a  good  lotion,  while  attention  should  be  paid  to  the  packing  of  both  saddle  and 
collar,  until  they  assume  the  form  of  the  horse  intended  to  wear  them.  ''  Tumors,  wliich  aome- 
times  result  from  the  pressure  of  the  saddle,  go  by  the  name  of  warbles,  to  which  whem  they  al- 
oerate  the  name  of  sitfasts  is  applied,  fivm  the  callous  akin  which  adheres  to  the  center.  Qoulard 
water  may  be  used  to  disperse  the  swelling :  a  digestive  ointment  will  remove  the  sitfast ;  and  the 
sore  should  be  healed  witn  a  solution  of  sulphate  of  sine." 

(1424.)  Crib  biting  and  wind-sucking. — These  practices  are  said  to  increase  the  tendency  to  in- 
digestion and  colic,  and  to  bwer  condition,  renoering  the  horns  which  practioe  diem  unsound. 
"  A  crib-biter  derives  his  name  from  seisfaig  the  manger,  or  some  other  fixtars,  with  his  teeth, 
arahing  his  neck,  and  sucking  in  a  quantity  of  air  with  a  peouUar  noise.  ....  Wiod-sncking 

*  Disk's  Manual  of  VeterinaiySolenoo.  t  MantudTs  Rural  fieonony  of  GloneestonbinL  vol.  & 
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coosistn  \n  Bwallowinir  air»  witboat  fixing  the  mooth.  The  horse  preaseB  hit  lip  aniiut  ■ome  bafd 
body,  archiog:  hia  neck,  and  gatheriniBr  tos^tber  hia  feec"  Boih  vices  are  said  tobe  prevented  by 
fastening  a  strap  round  the  neck,  stadded  with  one  or  more  sharp  points  or  prickles  opposite  the 
lower  jaw  ;  bat  this  means  will  not  avail  in  all  caaes,  for  I  had  a  year-old  colt,  which  nrat  began 
crib-biting  In  the  field,  bv  seizing  the  sate  or  any  other  object  he  coold  find.  Being  prevented 
using  the  gate  by  a  few  tnoma.  he  pressed  hia  month  agamst  any  object  that  would  resist  him, 
even  aminst  the  sides  or  ramps  of  hn  companions,  and  be  then  began  to  be  a  wind-sncker.  A 
■trap  of  the  above  form  was  pat  on,  recommended  to  me  by  an  artillery  officer ;  bat  tboogfa  it  re- 
mained upon  the  colt  (or  more  than  a  twelvemonth,  night  and  da^.  and  as  tirht  as  even  to  aflbct 
his  appearance,  he  continued  to  crib-bite  or  wind-suck  In  spite  of  it,  even  to  tne  laceration  of  hie 
skin  oy  the  iron  studs.  Growing  largely  to  the  bone,  though  very  thin,  he  was  taken  up  to  work 
at  the  early  age  of  two  years,  solely  witn  the  view  of  seeing  if  the  yoke  would  drive  him  from  the 
practice,  but  it  had  no  such  effect  Whenever  he  came  into  die  aiable  he  set  to  with  earnestness 
to  bite  and  suck  with  the  strap  on,  until  he  would  become  puflfed  up  as  if  to  bursting,  and  pre- 
ferred sucking  wind  to  eating  nis  corn.  At  length  1  was  so  disgusted  with  the  brate  that  I  sold 
him  to  a  carrier,  to  draw  a  neavy  single  cart,  and  got  a  (air  price  for  him,  though  sold  as  a  crib- 
biter. 

(1435.]  Z>««/-6aZ?.— Millers'  horses  are  most  liable  to  be  aff<>cted  with  this  diseaae.  It  ia  com- 
posed or  com  and  barlev  dust,  saved  in  grinding  meal,  and  used  as  food,  and  occurs  sometimes  in 
the  stomach,  but  more  frequently  in  the  intestinal  canaL  "  In  an  advanced  stage  no  doubt  can 
remain  as  to  the  nature  of  the  disorder.  The  countenance  is  haggard,  the  eye  distressed,  the 
back  up,  the  belly  distended,  the  respiration  becomes  hurried,  bowels  habitually  costive,  and 
sometimes  the  horse  will  sit  like  a  dog  on  his  haunches.  Relief  may  frequently  be  afforded. 
Strong  purgatives  and  large  injections  must  be  given,  and  under  their  contmued  action  the  of- 
fending Dody  ia  sometimes  removed."  On  using  oarley-dust  as  food  for  horses,  it  would  be  well 
to  mix  it  thoroughly  with  the  other  prepared  ingredients,  instead  of  using  it  in  the  dry  state." 

(1436.)  fVttrm9. — Farm  horses  are  sometimes  aflected  with  worma  These  are  of  3  kinds: 
the  round  worm,  teres ;  the  thread-worm,  fiscatia ;  and  the  tape* worm,  t^nia.  '*  In  the  horse 
the  tenia  is  very  rare ;  in  the  dog  exceedingly  common.  When  the  horse  is  underfed  his  bowels 
are  full  of  teres  and  ascaris ;  and  the  appearance  of  his  staring  coat,  want  of  flesh  and  voracioas 
appetite  betoken  it  The;^  occasion  gripes  and  diarrhoea,  but  the  mischief  they  produce  is  not 
great  The  principal  habitat  of  the  ascaris  ia  the  coBcum,  although  they  are  sometimes  fonnd  in 
countless  multitudes  in  the  colon  and  rectum.  Turpentine  is  a  deadly  poison  to  all  these  worms; 
but  this  medicine,  so  harmless  in  man.  acts  more  aisagreeably  in  the  lower  animals.  Hence  it 
must  not  be  given  to  them  pure  or  in  large  quantiUea  but  mix<*d  in  small  proportion  with  other 
oQs,  as  linseed,  or  in  a  pill ;  and,  with  these  precautions,  it  may  be  found  at  once  safe  and  efficih 


clous.*' 


(1437^  Nelnda  or  Speekt  in  the  Eye. — Farm-horses  are  not  subject  to  die  more  violent  di» 
eases  or  the  eye ;  but,  being  liable  to  sccidents,  the  effects  of  inflammation — ^nebula  or  specka— 
do  sometimea  appear.  **  The  former  are  superficial,  the  latter  dip  more  deepiv  into  the  substanoo 
of  the  part  Directly  in  the  sphere  of  vision  these,  of  course,  Impede  it  and  cause  obscuritv  of 
vision.  Even  here  we  must  proceed  gently.  These  blemishes  are  the  pure  consequences  of  in- 
flammation, and  this  snbdued,  their  tendency  is  to  disappear.  Time  and  nature  will  do  much, 
and  the  duty  of  the  practitioner  consists  in  helping  forwaiti  the  salutary  process  where  necessary, 
bv  gently  stimulating  washes,  while  irritating  powders  should  he  avoided."*  With  these  sensi- 
ble remarks  of  Professor  Dick  I  shall  conclude  what  I  have  to  say  of  the  diseases  of  the  farm- 
horse  at  thia  time. 

(1438.)  The  offals  of  the  horse  are  not  of  gteat  value.  His  hide  is  of  most  value  when  f^  of 
blemishes  It  tans  well  and  forms  a  good  leather,  which,  on  being  japanned,  is  chiefly  used  for 
covering  carriages.  I  was  informed  b^  a  friend  who  settled  in  Buenos  Ay  res  as  a  merchant  that 
he  once  bought  a  lot  of  horses,  coniainmg  no  fewer  than  30.000.  for  the  sake  of  their  hides  alone, 
and  that  some  of  them  would  have  fetched  good  pricea  in  England.  They  were  all  captured 
with  the  la^no. 

(1439 )  Home-hair  is  used  in  the  manufacture  of  damask-cloth  for  sofiM  and  chair-bottoma.  The 
dyeing  of  it  of  various  beautiful  colors  and  the  manufacture  of  the  daraaak  figures  have  been 
much  iniproved  of  late.  Horse  hair  is  also  used  for  making  fiah-Iinem  horse-tails  for  cavalry  caps 
and  stuffing  for  matresses,  for  which  last  purpose  it  is  prepared  by  being  wound  up  hard  and 
baked  in  an  oven. 

(1430.)  "  Hair,  of  all  animal  products,  is  die  least  liable  to  spontaneous  change.  It  can  be  die- 
solved  in  water  onlv  at  a  temperature  somewhat  above  330^  Fahr.  in  Papin's  aigester,  but  it  ap- 
pttara  to  be  partially  decomposed  by  this  heat  since  some  sulphurated  hydrogen  ia  diaengaged 
By  dry  distillation  £air  gives  off  several  sulphiireted  gases,  while  the  residuum  containa  sulphaia 
of^  lime,  common  salt  much  ailica,  and  some  oxides  of  iron  and  manganese.  It  is  a  rempr^able 
fiwt  that  fair  hair  siKirds  magneaia  instead  of  these  latter  two  oxides.  Horse-hair  yields  abont  13 
per  cent  of  the  phosphate  of  lime.  Hair  also  yields  a  bituminous  oil.  which  is  black  when  the 
hair  is  black,  and  yellowiidi  when  the  hair  is  red."t 

(1431.)  •■  Button-moulds  are  made  of  the  bones  of  tbe  horse,  ox  and  sheep.  The  shavinga.  saw 
dust  and  more  minute  fragments  in  makins;  these  moalds.  are  used  by  the  manufacturers  of  cot* 
lery  and  iron  tovs  in  the  operation  of  case-nardening.  so  that  not  the  amalleat  waste  takes  plare.'l 
The  bonea  of  all  these  animals,  when  reduced  small,  make  the  valuable  manure — bonedast— 
now  well  known  to  every  farmer. 

*  Dlck'M  Bfanusl  of  Veterinsry  Science.  t  Thomson's  Animal  Cbemistiy. 

t  Ure's  Dictionary  of  the  Arts,  aru.  Hmtr^BnUone. 
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1.    FATTENING,  DRIVING  AND  SLAUGHTERING  SWINE.* 

*  Where  oft  the  fwlne,  from  untnuh  winn  and  diy, 
Bolt  oot^  and  aaamper  headlong  to  their  aty.** 

BioOXFXXLOL 

(1432.)  That  the  youngest  pigs  may  receive  better  treatment,  the  couit 
and  shed  at  h,  fig.  3,  Plate  II L,  the  same  as  in  the  plan  at  3,  in  fig.  4» 
Plate  IV.,  and  described  in  (68),  are  made  purposely  for  them.  These 
pigs  consist,  probably,  of  the  last  litters  of  the  season  of  as  many  brood 
BOWS  as  are  kept.  Here  they  should  be  provided  daily  with  turnips  as 
their  staple  food,  of  the  sort  given  for  the  time  to  the  cattle,  and  sliced  as 
small  as  for  sheep  ;  and  they  should,  besides,  have  a  portion  of  the  wano 

[*  There  are  few  mbjecta  in  regixd  to  which  we  ttra  in  lew  need  of  bein^  enlightened  hy  tbtt 
experience  of  other  conntriee  than  in  the  breeding  and  menagement  of  ewine.  If,  u  aaiiwBdlj 
it  moat  be  admitted,  we  axe,  over  a  large  portion  of  the  couatxy,  neglectful  both  aa  to  inpronK 
ment  of  the  breed  and  treatment  of  them  in  ell  stages  of  their  growth  and  existence,  it  is  not  thA' 
there  is  any  great  dilBcalty  in  onderstanding  both  the  one  and  the  other ;  bnl  mismanagement  ia 
this,  as  in  too  many  other  cases,  results  from  sheer  listlessnees  and  want  of  thought  The  hog 
may  qnickly  be  brought  to  the  shape  that  we  desire,  and  which  best  adapts  him  to  the  food  at 
command  and  die  uses  designed  by  the  farmer;  and  common  sense  tells  every  one  that  as  the 
sole  purpose  of  rearing  him  is  for  meat,  be  should  be  kept  alioayt  in  thriving  condition  by  atten- 
tion to  the  necessary  warmth  and  suiBciency  of  food,  so  that  he  may  be  kept  always  growing 
^ace,  nntii  finally  to  be  fattened.  The  region  of  which  Indian  com  is  the  staple,  and  where  there 
is  most  of  it,  is  the  natund  habitat  of  the  hog  in  our  country ;  nor  could  be  be  reared  in  the  Bas^ 
em  States  with  that  economy  which  our  countrymen  there  know  so  well  how  to  practice,  were 
It  not  for  the  essential  object  which  they  keep  constantly  in  view,  and  to  which  the  heg  is  there 
made  largely  subservient,  to*  wit :  the  mamtfaeture  of  manure. 

But  conversant  as  we  are  with  swine  husbandry,  there  may  yet  be  ibnnd  in  this  ofaapter  mna 
interesting  remarks  on  the  preparation  and  value  of  different  kinds  of  food-><a  sobject  of  import* 
tnce  to  every  agriculturiat  who  desires,  as  all  should  desire,  to  economize  labor  and  materials  i» 
the  process  of  fattening.  Useful,  too,  should  be  the  lesson  it  teaches,  to  keep  for  fattening  hogs  % 
constant  supply  of  pure  clean  water,  and  to  study  cleanliness  throughout,  as  fiur  as  practicable,  in 
a  department  where  the  general  impression  and  practice  agree  that  dirt  without  stint  is  tolerip 
ble,  i^  indeed,  it  be  not  medicinal  and  useful !  The  manner  of  fattening  bogs,  where  India* 
com  is  used  lor  the  purposer  as  in  the  Sooth  and  West,  is  to  "put  them  np"  in  large  open  pens 
on  the  grottnd,  without  litter  and  without  shelter.  Here  they  are  left  to  burrow  and  sleep  in  mnd 
tnd  sdre,  exposed  to  all  weathers,  consuming,  probably,  before  Aey  get  ''ripe  fkt,"  one-third  if 
not  one-half  more  than  Mronld  be  necessary  were  they  sheltered  in  a  warm  pen,  with  clean  litter 
vid  with  clean  water  and  rich  Ibod  in  abnndaaoe  at  pleasure,  free  alike  from  exposure  and  ex* 
eitement  Experiment  has  abundantly  proved  the  troth  of  Johnson's  dedaratkn,  that  "(he 
'  greater  the  diflbrenoe  between  the  temperature  of  the  body  and  diat  of  the  atmosphere  in  wUoh 
'  they  live,  the  more  food  they  require  to  'feed  the  lamp  of  life.' "  AU  thls»  however,  is  phik> 
sophically  and  plainly  described  in  oar  Monthly  Jownal  of  Agriculture.  J5<i  Fanm  L^^ 
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maab  made  for  the  horses,  with  such  other  pickings  from  the  farm-hoaae 
which  the  kitchen  afroi*ds.  They  should  also  be  provided  with  a  trough 
of  clean  water  and  plenty  of  litter  under  the  shed  every  day.  The  court- 
yard should  be  cleaned  out  every  day.  Pigs  are  accused  of  duty  habits, 
out  the  fact  is  otherwise,  and  the  accusation  applies  more  truly  to  their 
owners  who  keep  them  dirty,  than  to  the  natural  habits  of  the  animals 
themselves.  When  constrained  to  lie  among  dirt  and  eat  food  fit  only  for 
the  dunghill,  and  even  that  dealt  out  with  a  grudging  hand,  how  can  they 
exhibit  other  than  dirty  propensities  1  But  let  them  have  room,  choice  of 
clean  litter  and  plenty  of  food,  and  it  will  soon  be  observed  that  they 
keep  their  litter  clean,  place  their  droppings  in  one  comer  of  the  court 
and  preserve  their  bodies  free  from  dirt. 

(1433.)  The  sties  c,  figs.  3  and  4,  Plates  III.  and  IV.,  are  intended  for 
sows  about  to  litter.  Whenever  the  period  of  their  confinement  ap- 
proaches each  sow  should  be  put  into  one  of  these  and  supplied  with 
food ;  but  the  treatment  of  sows  will  better  fall  to  be  described  in  spring. 
The  form  of  door  best  suited  for  securing  pigs  in  their  sties  may  be  seen 
in  fig.  23. 

(1434.)  By  direct  experiment,  which  will  be  found  related  below,  it  has 
been  ascertained  that  pigs  fatten  much  better  on  cooked  than  on  raw  food. 
This  being  the  case  it  is  only  waste  of  time  and  materials,  and  also  loss 
of  flesh,  to  attempt  to  fatten  pigs  on  raw  food  of  whatever  kind ;  for  al- 
though some  sorts  of  food  fatten  better  than  others  in  the  same  state,  yet 
the  same  sort  when  cooked  fattens  much  faster  and  better  than  in  a 
raw  state.  The  question,  however,  simply  is,  what  is  the  best  sort  of 
food  to  cook  for  the  purpose  oi  fattening  pigs  ]  Roots  and  grains  of  all 
kinds,  when  cooked,  will  fatten  pigs.  Potatoes,  turnips,  carrots,  parsnips, 
as  roots ;  and  barley,  oats,  peas,  beans,  rice,  Indian  corn,  as  grain,  vtrill  all 
fatten  them  when  prepared.  Which,  then,  of  all  these  ingredients  should 
be  selected  as  the  most  nourishing  and,  at  the  same  time,  most  econom- 
ical 1  Carrots  and  parsnips,  among  roots,  are  not  easily  attainable  in 
this  country,  and  therefore  cannot  be  considered  as  economical  food ;  and 
as  to  the  other  two  sorts  of  roots,  when  cooked,  potatoes  doubtless  con- 
tain much  more  nourishment  than  turnips,  even  in  proportion  to  their 
price,  for  it  is  as  easy  to  obtain  10s.  for  a  ton  of  Swedish  turnips  as  8s.  for 
a  boll  of  40  stones  of  potatoes ;  and  yet  potatoes  contain  4  times  the  nu- 
tritive matter  of  Swedes,  and  6  times  of  common  tuiiiips.*  Steamed  po« 
tatoes,  then,  may  form  the  staple  ingi'edient  of  pig-feeding.  As  to  grains, 
J  have  never  heard  of  wheat  or  wheat-flour  being  given  to  pigs ;  it  would 
certainly  not  be  economical ;  barley  or  oat-meal  being  usually  employed. 
Peas  and  beans,  whether  raw  or  cooked,  are  proverbially  excellent  food 
for  pigs.  And  as  to  rice  and  Indian  com,  they  will  both  fatten  well,  if 
cooked.  Amid  all  these  ingredients  for  choice,  regarding  the  question  of 
economy  alone,  it  may  be  assumed  that  entire  feeding  on  grain,  of  what- 
ever kind,  would  be  too  expensive,  so  that,  as  steamed  potatoes  are  of 
themselves  nourishing  food,  a  propoition,  with  any  of  the  grains,  should 
form  a  moderately-priced  fooa  which  will  insure  fatness.  It  has  beer 
ascertained  in  England  that  upon  2  pecks  of  steamed  potatoes  mixed  with 
9  lbs.  of  barley-meal  and  a  little  salt,  given  every  day  to  a  pig  weighing 
from  24  to  28  stones,  will  make  it  ripe  fat  in  9  weeks.  Taking  this  pro- 
portion of  food  to  weight  of  flesh  as  a  basis  of  calculation,  and  assuming 
that  2  months  vrill  fatten  a  pig  sufficientlv  well,  provided  it  has  all  along 
received  its  food  regularly  and  amply,  I  have  no  doubt  that  feeding  with 
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Steamed  potatoes  and  barley-meal,  for  the  first  month,  and,  in  the  second, 
with  steamed  potatoes  and  peas-meal  (both  seasoned  with  a  little  salt),  and 
hikewarm  water,  with  a  litue  oat-meal  stirred  in  it,  given  by  itself  twice  a 
day  as  a  drink,  will  make  any  pig,  from  15  to  30  stones,  ripe/at  for  ham$» 
The  food  should  be  given  at  stated  hours,  3  times  a  day,  namely :  in  the 
morning,  at  noon  and  at  nightfall.    One  boiling  of  potatoes  in  the  day,  at 
any  of  the  feeding-hours  that  is  found  most  convenient,  will  suffice ;  and 
at  the  other  hours  the  boiled  potatoes  should  be  heated  with  a  gruel  made 
of  barley  or  peas-meal  and  boiling  water;   the  mess  being  allowed  to 
stand  awhile  to  incorporate  and  cool  to  blood-heat.     It  should  not  be 
made  so  thin  as  to  spUl  over  the  feeding-trough,  or  so  thick  as  to  choke 
the  animals  ;  but  of  that  consistence  which  a  little  time  will  soon  let  the 
feeder  know  the  pi^  relish  best.     Washing  fattening  pigs  with  warm 
water  and  soap  rapidly  promotes  their  fattening ;  and,  after  the  first  tiial, 
they  delight  in  the  scrubbing.     A  conveuient  form  of  trough  for  fattening 
pigs  is  desciibed  below  in  fig.  297.     The  swing-duor,  on  being  fastened 
on  the  side  nearest  the  pigs,  serve  the  purpose  of  wai*ding  them  off  until 
the  trough  is  cleaned  out  or  replenished  with  food.     The  trough  should 
be  thoroughly  cleaned  every  day,  and  being  subdivided  into  three  parts, 
more  than  one  pig  may  be  fattened  in  the  same  sty.     But  when  only  one 
occupies  a  sty — which  is  the  least  troublesome  aiTangement — one  division 
may  oe  filled  with  one  of  the  meals  daily,  thus  giving  a  clean  trough  every 
meal ;  and  all  the  divisions  should  be  cleaned  in  the  morning  before  sup* 
plying  the  first  meal.     After  every  meal  is  supplied  the  swing-door  is 
fastened  nearest  the  outside,  thus  giving  the  pigs  access  to  their  food,  aa 
well  as  preventing  them  being  disturbed  at  their  meals.     The  quantity  of 
food  given  at  any  time  should  be  appoitioned  to  the  appetite  of  the  ani* 
mals  fed,  which  should  be  ascertained  by  the  person  who  feeds  them ;  and 
it  will  be  found  that  less  food,  in  proportion  to  the  weight  of  the  animal, 
will  be  required  as  it  becomes  fatter.     When  pigs  are  fattening  they  lie 
and  rest  and  sleep  a  great  deal,  no  other  creature  showing  "  love  of  ease" 
so  strongly  in  all  their  motions ;  and,  in  truth,  it  is  this  indolence  which  ia 
the  best  sign  of  their  thriving  condition.     The  opposite  effects  of  activity 
and  indolence  on  the  condition  of  animals  is  thus  contrasted  by  Liebig : 
"  Excess  of  carbon,"  says  he,  "  in  the  form  of  fat,  is  never  seen  in  the 
Bedouin  or  in  the  Arab  of  the  Desert,  who  exhibits  with  pride,  to  the 
ti*aveler,  his  lean,  muscular,  sinewy  limbs,  altogether  fi'ee  from  fat.     But 
in  prisons  and  jails  it  appears  as  a  puffiness  in  the  inmates,  fed  as  they  are 
on  a  poor  and  scanty  diet ;  it  appears  in  the  sedentary  females  of  Oriental 
countries  ;  and,  finally,  it  is  produced  under  the  well  known  conditions  of 
the  fattening  of  domestic  animals  ;"*  and  among  these  last  the  pig  may 
be  instanced  as  the  most  remarkable. 

(1435.)  The  denominations  received  by  pigs  are  the  following  ;  When 
new-bom,  they  are  called  sucking  pigs,  or  simply  ^f^«;  and  the  male  is 
called  hoar  pig,  the  female  sow  pig,  A  castrated  male,  afler  it  is  weaned, 
is  named  a  [barrow]  shot  or  hog.  Hog  is  the  name  mostly  used  by  natural- 
ists, and  very  frequently  by  writers  on  Agriculture  ;  but  as  it  sounds  so  like 
the  name  given  to  young  sheep,  I  shall  always  use  the  term  pig  and  swine, 
for  the  sake  of  distinction.  A  spayed  female  is  a  ctU  sow  pig.  As  long  as 
both  sorts  of  cut  pigs  are  small  and  young,  they  get  the  name  oi porkers  or 
porklings.  A  female  that  has  not  been  cut,  and  before  it  bears  young, 
gets  the  name  of  an  open  sow  ;  and  an  entire  male  receives,  and  retains 
ever  after,  the  name  of  boar  or  bravm,    A  cut  boar  is  a  hrawner  [barrow], 

*  Ltebiift  AbIiimI  Chemlftiy. 

w 
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and  the  flesh  of  both  boar  and  brawner  ia  hrattm,  A  female  that  haa 
taken  the  boar  is  Baid  to  be  lined  ;  when  bearing  young  Bhe  is  called  a 
hrood  $aw  ;  and  when  she  has  brought  forth  pigs,  she  is  said  to  have  litf 
tered  or  farrowed,  and  her  family  of  pigs  at  one  birth  are  called  a  litter  or 
fmrroto  of  pigs. 

(1436.)  0£  judging  of  a  fat  pie,  the  back  should  be  nearly  straight ;  and 
^ongh  arched  a  little  from  head  to  tail,  it  is  no  fault.  The  back  should 
be  uniformly  broad  and  rounded  across  along  the  whole  body.  The  touch 
all  along  the  back  should  be  firm  but  springy,  the  thinnest  skin  springing 
most.  The  shoulder,  side,  and  hams  should  be  deep  up  and  down,  and  in 
a  straight  line  from  shoulder  to  ham.*  The  closing  behind  should  be  filled 
Qp  ;  the  legs  shoit,  and  bone  small ;  the  neck  short,  and  thick,  and  deep ; 
the  cheeks  rounded  and  well  filled  out ;  the  face  straight,  nose  fine,  eyes 
bright,  ears  pricked,  and  the  head  small  in  proportion  to  the  body.  A 
curled  tail  is  a  favorite,  because  indicative  of  a  sti'ong  back  [and  healthy, 
thriving  condition].  All  these  characters  may  be  observed  in  the  figure  of 
the  brood-sow  in  one  of  the  Plates ;  though,  of  course,  the  sow  is  not  in  the 
fattened  state.  A  black  colored  pig  is  always  black  of  skin,  and  a  white 
one  white,  and  which  latter  color  gives  to  the  pig  a  cleaner  appearance  than 
the  black.  Kfat  pig  ought  never  to  be  driven,  but  carried  in  a  cait  when 
iesired  to  be  transported  from  one  place  to  another. 

(1437.)  As  to  the  breed  which  shows  the  greatest  disposition  to  fatten, 
together  with  a  due  proportion  of  lean,  I  never  saw  one  to  equal  that 
which  was  originated  by  Lord  Western,  in  Essex.  I  received  a  present 
of  a  young  boar  and  sow  of  that  breed  fi'om  Lord  Panmure,  and  had  the 
breed  for  10  years ;  and  such  was  the  high  condition  constantly  maintained 
by  the  pigs  on  what  they  could  pick  up  at  the  steading,  besides  the  feed 
of  turnips  supplied  them  daily,  that  one  could  be  killed  at  any  time  for 
the  table  as  a  porkling.  They  were  exceedingly  gentle,  indisposed  to  ti*a- 
vel  far,  not  very  prolific,  however,  but  could  attain,  if  kept  on,  to  a  great 
weight ;  and  so  compact  in  form,  and  small  of  bone  and  offal,  that  they  in- 
variably yielded  a  greater  weight  of  pork  than  was  judged  of  before  beinff 
slaughtered.  Though  the  less  valuable  offal  was  smaU,  the  proportion  of 
loose  seam  was  always  great,  and  more  delicious  ham  was  never  cured  in 
Westphalia  than  they  aflbrded.t 

[*In  the  United  Ststes,  where  to  targ«  s  propordoii  of  the  bogi  davgiitered  ia  mscle  and  oared 
Ibr  hitam,  and  where  the  bans  ia  maoh  the  moat  valoable  part — length  from  the  tail  to  the  hipa,or 
aa  they  are  called  in  cattle  the  pfaii,  ao  aa  to  ihxow  their  pointi  well  forward  toward  the  ahoalder 
ia  a  matter  oi  importance  in  the  ibrmation  of  the  bog ;  as  it  inaorea  a  greater  proportionate  weight 
la  that  part  of  the  animal  The  beat  baoon  in  the  world,  tome  woald  except  the  Weetpbalia,  ia 
to  be  foond  in  onr  Middle  Statea,  where  com  iaone  of  oar  chief  ataplea^  and  where  the  hog  ia  left 
la  ran  at  large,  and  acaiBe  ibr  hia  living,  from  the  time  he  ia  weaned  until  pat  up  finally  to  be 
fMtaoed  on  com,  which  ia  too  generally  thrown  in  upon  the  groand  and  on  the  cob.  True,  where 
tbere  ia  a  "  gang  "  of  tarkeys,  they  are  aaaally  fattened  on  die  waating  and  leaving  of  the  hog,  aa 
the  hog  ia  the  acavengcr  to  clean  ap  and  fatten  on  the  leavinga  of  ballocka  fed  widi  com,  on  the 
oob,  in  open  field. 

However  careless  in  other  things,  the  mlting  and  onoking  of  thefar  pork  generally  oommasda 
Uie  close  attention  of  the  hasbandman,  and  not  anfi«qaently  of  the  good  boQsewife.  The  atandard 
for  the  best  hams,  in  the  region  to  which  we  have  referred,  ia  where  the  wliole  hog  weigha  frem 
tSO  to  160  or  175  at  most  Without  aahjeodng  them  to  the  beat  of  all  teat%  no  one  who  MTar 
compared  them,  can  realiie  the  difbmnoe  bettraea  a  Maryland  bam  of  about  twelve  poimd% 
^ropeity  smoked  with  bkskory  wood,  and  aaofa  aaone  aomeiimea  maeta  with  elaewhere,  half  amok* 
•d  and  flom  a  great  fet  beaat  of  900  poonda  weight  ^ 

[t  We  shoald  prefer  the  Mackey  breed— if  to  be  bad  ander  the  sanction  of  CoL  Jaqaea  of  Charies 
town,  Maaa.— aa  to  ita  genoinenesa.    Mr.  Webater  look  great  paina  to  pvocare,  and  had  at  Marsh- 
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(1438.)  [PiFi'-rrm^U.— ATcry  coiiTenienllronghfort  pig^ei?  bu  been  long  muiD&ciarei] 
by  (be  Sbal*  Iroo  Corapuy.  of  which  fig.  t9T  ii  ■  Tiew  in  perapecllTe  fmm  tbe  fnleitn' of  tba 
nonit.  IlnDearlj  ill  nudci  at  cHtiron.  uid  poHeiaei  ihe  grett  cooTenieace  ofiD/mring  tba 
inMrha  to  be  Blled  with  fbod  from  the  oaMide  of  the  faoililitin,  Ihe  feeder  being  u  the  mmte  (iae 
Am  fnmui]'  muajtaee  from  Ihe  hunlee.  TroaHfa*oftbl>  kind  ire  plued  in  proper  died  opeo- 
hfi  In  the  eneroml  will  of  the  pimeiy  omit,  in  Iba  muiwr  ihown  in  the  finnre,  wbcre  a  nurk* 
tbe  wen  OB  one  ddeof  the  opening,  thiton  ihe  hither  ride  being  left  oot  of  the  flgiire.  in  order  10 
exUbll  llw  form  af  dta  treogh.  The  trangh,  wt  of  which  ii  iceo  it  b,  U  i  feel  In  length.  IS  in- 
diee  wide  H  top,  end  8  (oebei  at  bottom,  esd!^  ii9  incbee  deep.  The  Iwoendi  c  and  it  riae  in  a 
tritngnhr  fcrmlotbehlgiitorsi  tealtUdueconnecled  U  the  top  b;  ihe  Mretcber  boU  c.  Tbo 
lower  putof  eech  endexiendilDwardto/r,  miking  «  breadth  of  3  feel  t  locfaeawhen  complex 
batlbie  part  of  the  end  « in  the  Bgniefi  orokenoC  to  ihow  put  of  the  iroagb  6.  Two  faileraie- 
diale  dlviiiena  k  k  dfride  Ihe  Iraapi  toto  three  eompattmeoU!  Ibeie  divigion*  exiend  to  lbs  iwDa 
length  u  die  vaitff,  and  are  all  SI  tnchei  in  higbl.  Br  meuu  of  these  dividooi,  each  animal, 
when  there  are  more  than  one  together,  baa  Iti  own  Mall^  and  can  take  iu>  fiiod  nndiuarbed  b;  in 
neighbora.  A  swing-door  t  ia  tinted  on  tlie  pivots  i  t.to  complete  the  form  by  Blling  op  th* 
•peuiog  of  Ihe  wall.  In  the  flgare  thia  door  la  thrown  to  the  full  exxeni  oatwird,  where  it  alwa/a 
Pig.  m. 


ii  filled  there  by  a  riide-bolt  on  the  ontiiSa: 

a,  and  the  door  mored  from  that  poaitlBa  Mi 

■Bd  tbere  bohed  nodi  tbe  companmenta  at  Ak  tn>ugl>  are  cleaned  and  Wled,  when  tbe  door  b 
tgihi  eweng  back  10  lia  origimJ  poaiiion.  and  die  Iwd  la  placed  before  [be  aoimala  The  door 
baa  aliaa  Ibrmed  In  it  eorreaponding  to  the  divisions  A  k,  to  allow  of  its  iwlnging  freely,  and  jet 
bare  depth  aaBcient  to  close  die  eotire  opening  down  to  the  ootward  edge  of  the  Inagh.  A 
dowel  or  and  M  la  lei  into  the  wall  at  each  end,  tn  secore  the  nppor  nan  of  the  trough.  On  ■ 
lata  *Wt  to  die  Dnke  ef  Becclenefa's  bonufarm  11  DalliCTilli  Park,  which  ia  conducted  bj  tit 
Black,  I  wasmach  bilereMed  wiib  the  piggery,  where  the  stock  Is  of  the  finest  qoality,  an^ 

laid,  nme  time  ainoa,  tbe  reil  Simon  Pnn  of  dial  nee.  Btit  the  beat  breed  ofbivi  dial  m 
have  ever  seen,  according  to  onijadgmeat,  went  sent  into  Uaiylaod  {rom  Sngland,  in  IBSJ,  by 
Ur.  Wrigbl,  a  bnitber4a-law  of  die  late  Mr.  Champion,  aaaprasaalto  Aa  dienBdinrof  tb* 
t  siailf  n  Farmer.  Tbey  wan  black  bog*,  of  whieh  to  aoooont  may  be  seen,  with  a  portialt  if 
Ifaeaaw,  in  the  old  American  Farmer,  toL  fl.  The;  got  the  name  trf  "  Bklnner'a  breed,"  and  aoma 
(races  of  them  ma;  yet  be  Ibond  In  Virginia.  If  the;  ooald  be  bred  back  to  the  fona  and  failt 
•ica  of  the  original  Knk.  they  waalddeaarVBIo  be  very  hlgbljr  ptbed.  Any  ftrmsr,  homnr, 
of  common  aigadty  and  attention,  may  aoon  modify  and  riiape  a  bread  to  anit  bis  own  locality 
«kd  tIbwl  From  tboae  who  have  not  Iba  virit  and  tme  lore  oTbaBnoM  10  do  araa  that  7a« 
irDlba  BBelo  beat  the  oommoo  ramirki  "say  what  yoa  wifi  ahoal  Weeds,  bal  gha  ma  the  tmm 
ftmaehwl."  Uen  widioK  energy  or  propac  anbUsa  are  rarely  wMmsub—  mA  waj  f—^ 
la  A«  way  of  MlFexeon.] 


10  THE  BOOK  OP  THE  FARM — ^WIItTER. 

among  other  ihingi  of  iaiemt,  aaw  wbat  !■ 

■nibed.    Tha  itooghi  in  ihw  piggeiy  »™  cm  .  ,.._ , 

tabere  flgnnd  tnddFKribed,  ud  ibeir  indodnciian  ihere  dalea  t*  hrbick  iitbe  time  oTiba  lk_ 
QTendon  they  ire  nfpoted  to  be,  *nd  which  miut  be  U  luM 


'  yean'  Ruidlnr. 

. _  ._  ki^  Pu-.--7V«„        _ „ .__^ 

adapted  (or  stuidiag  io  tbe  middle  of  a  court.    It  la  fanned  also  of  cast-irfm,  but 


Kinf  Pu-i'- TVottj-iL — I  have  aeeD  in  England  a  nny  handaome  p 


pia^,  and  ii  here  repreaenled  id  %.  398.    Ill  eztenial  appeuanca  wbsn  Tiewed 

the  giDoad,  apprtnclmta  that 

of  a  boUow  bemiapbere  i  bnt  Pl^  MS: 

toteriorlT  ttie  bottom  parti  riae 

npinlbeeenler.fonnWacen- 

tral  pillar,  thai  coovertiDg  the 

benntpbere    into    an    uiDoJir 

tionla  a  aeinicir^.  sod  the  en-  , 
tin  aection  of  the  two  troagha 

ad.  The  diameter  a  b  ot  Mt 
troDgh  ia  30  iociiea,  the  odge  ia 
fltiBihed  with  a  roDnd  haiou, 
aerring  both  lor  atrengtb  and  for 
comfbrlto  the  animala  which  eat 
out  or  it ;  the  depth  ia  abont  9  tn- 

eight  compirtmenla  by  the  dl- 

viaiona  c,    which    are  Ibnned 

with  a  convexity  on  the  upper  thi  rIiio  Fiai'-TBOliaH,  to  itakd  la  a  codit. 

•dge  to  prEvent  the  tbod  being 

thrown  from  the  one  compartment  into  anolber.^J.   8.1 

(1410.)  In  regard  ID  the  ilatghieriHr  o(  piK*.  ihey  ihonld  be  made  to  faal  for  neaiiy  a  day.  to  clear 
ibeir  boweli  at  aa  mach  food  aa  poaaibie.  The  aeaaon  beat  adapted  for  ibe  porpoae  ia  in  ibe  coot 
moDtha  of  ibe  year ;  the  flcab  in  ihe  warm  montha  not  becoming  aafficiendy  firm,  and  ia  then  lia 
bla  to  be  fly-blDwn  before  il  abonld  tie  cured.  For  uing  frcah  pork,  Lhc  aeaaon  of  coarae  doea  not 
rigni^.  wbeo  foa  wiah  lo  make  hima  for  your  own  aae.  ChriaUnaa  ia  a  good  time  fbralangk- 
<n™g  pig^  and.  in  doing  it,  great  care  ahoold  be  taken  that  Ibo  animala  receive  »  iqfiiTTej 
bniaea  before  being  killed,  aa  the  fieah,  where  bruiaed,  will  liecome  blood  barned,  and  wiU  not 

e  qoantin 
Brmhaod 


Wl^n  ibe  time  for  alaughlerina'  arrirea.  the  animala  abould  be  takei 
gently  nnc  by  one  aa  alaughleret'        '  '        '    ■    '-'- '•      •' 


of  Btraw,  and  held  in  that  poaidon  by  aa 
ihroBgh  the  couoier  near  the  bouom  of 

aemnm  iDU  the  heart,  care  being  taken  that  the  point  oTthe  knife  doa  not  mim  lbs  opeufaig. 
3ulder  blade  and  the  riba.    Tfata  error  ia  (reqnenily  committed  inaUDgble 


__, „_    be  openiDi 

le  point  Dfthe  knife  doe 

fata  error  ia  (reqnenily  committed  in  alaDgburing 
plga;  it  ia  called  lAniidenag.  and  haa  the  effect  of  collECiiDg  a  maaa  of  blood  under  the  •bODlder- 
bladOp  —*-'—  ■' ^1-.--    —  ■ -1- L-i-  -I--..1J—  r — .^  t — : J    ¥»_j!_ —  ^i.    - 


blade,  where  il  DoagnUlsa,  and  prevcnu  the  whole  aboulder  fioin  being  cared.  BeloTe  tbeadaDgh- 
teringcommencea,  a  laige  quantity  of  boilicg  water  ahonld  be  pnvided,  wlih  which  lo  acaM  off 
tike  bair.  Tbia  iaeBected  either  bv  pulling  tlw  carciaa  into  a  large  tub  of  water,  or,  ahonld  tbeia 
not  be  a  tub  of  anfflcient  aiae.  the  hoi  water  can  be  poured  on  the  careaaa  on  the  atnw,  and 
Mawed  clean  of  the  hair  from  every  part  of  tbe  body.  The  lioob  are  taken  off  at  tbii  time.  Tha 
net  fat  and  entraila  are  aeparaled.  and  the  careaaa  la  dreaaed  in  the  moM  aimple  manner,  witboat 
flonrUiea.  and  wilb  only  a  aingle  atretcher  to  keep  apart  Ibe  Sapa  of  tbe  bell;. 

(1141.)  The  careaaa  banga  in  the  alangbier-hooae  ontil  next  day.  when  il  la  aawn  an  the  baok 
bone  into  two  aidca  If  it  ia  imended  IK  pickled  pork,  the  aides  an  cut  np  in  Scothnd  in  tha 
Mine  way  aa  the  Scotch  mode  of  catling  npmatton  (fig.  SS3),  namely,  a,  fig.  2S9,  ia  the  leg,  and  t 
the  loin,  m  Ibe  hind  quarter;   c  tbe  riba.  and  d  tbe  bi^aai.  in  Ihe  ibre-qnaner,    Tbelnamakaa 


:kled  pork,  aerved  with  pea-padding ;  and  the  loin  t  a  Juicy  ftsah  ro 

_  i!_-  ! ^j^^  m^  ^j^  f^  pork-cbapa,  one  of  the  moat  delicaM 

1(1.    Tbe  lbre.end  tif  c,  and  the  whole  of  the  breaat  Alra 


The  back  riba  of  c  are  a  Sue  roaating  piece,  and.  alao  for  pork-cbapa,  one  of  tht 

diahea  afibe  haaly  modea  afdreaung  meat.    Tbe  lbre.end  tif  c,  and  the  whole  of) _. 

ir  pickling.    The  bead,  aplii  in  two,  ia  alao  pickled,  and  conaideied  a  delicacy,  aa  ilie  fal 


. , ^  .      .. liag  up  pork  ia  different  from  what  haa  Juat  been  deacribed, 

and,  npon  the  whole,  perbapa  better  adapted  for  family  nr-      ^'~  ••""  ~ — ---    - 


it,  wb«e,  in  the  fbre-quarter,  a  ii  tbe  apare-rib,  ao  called  becauae  the  fleah  and  fat  are  taken  off 
the  riba  for  aalling:  and  the  riba  are  then  roaated.  and  make  a  aavory  diah  ;  A  ia  the  land  or 
daoolder,  Bt  for  pickling ;  c  tbe  belly  or  apriDR,  alao  lil  for  pickling,  or  fur  mlling  ap.  when  well 
Maaoned  and  atoBiMl,  for  brawn,  and  etien  aa  a  reliah.  In  ibe  hindquaner  an  d ihe  fore  aod  • 
the  hind  loin,  both  beat  when  roaated,  tbe  fore  one  d  alao  making  etcelleDt  chopa ;  and/tlie  leg, 
which  ia  cut  abort  for  pickling.  Tbeiunlia  called  a  cn^of  porli,  and,  when  divided  intn  ita  ver- 
tabra,  are  cut  for  cbopa,  end  called  rriiUiu.  The  head,  when  divided  in  two,  ia  anln  divided 
at  the  Jaw  into  an  npper  part  called  Ibe/na  or  cAeal.  and  tbe  k>wer  part  named  the  ol<rDi.  ScoM 
timea  the  two  chapa  are  not  divided. 

(1413.)  According  to  Mr.  Donovan,  a  hand  of  aalt  poik,  weighing  i  Iba.  9  oa,  lost  hi  botliiig  11 
oi.    Tbe  bone  weighed  >  oa.  i   the  meat  waa  3  Ibe.  1  oi.    If  the  ink  coat  of  the  pork  waa  TJd. 

Clb.,  ibe  meal  aloDe,  wheo  daly  boiled,  coM  lOld.,  and  with  the  bone  nearly  M.  per  lb.    Aa 
io  boiling  nit  pork  ia  cooaeqneiillr  IS  j  p«t  s«uL* 

(10) 
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(1444.)  Of  the  time  required  for  digeotlng  pork  droned  in  various  wsya,  pi^  feet  aoased  sad 
boiled  take  1  hour;  BUcking-pig  roasted,  2|  hoars;  pork  recently  salted,  raw  or  stewed,  3  hoars; 
pork-ateak,  and  reoeotiy  salted  pork,  broiled,  3^  hoars ;  pork  recently  salted,  firied,  4|  hoars ;  pork 
recently  salted,  boiled,  4|  hoors ;  and  pork,  fat 
and  lean,  roasted,  5^  hoars.* 

(1443.)  Pickled  pork  derives  its  name  from  the 
mode  in  which  pork  is  cared  in  a  strong  brine 
or  pickle  of  salt  and  water.  The  flesh  is  first 
rabbed  with  salt,  then  sabjected  to  pressore,  then 
robbed  again,  and  packed  in  barrels,  and  stronff 
brine  poured  over  it.  immense  quantities  of 
pork  are  pickled,  for  home  and  foreign  consump- 
tion, by  tne  pieces  being  simply  placed  in  brine, 
but  is,  of  course,  inferior  to  what  is  cured  as  above 
described.  The  largest  establishment  finr  the 
caring  of  pork  I  ever  saw  was  in  Belfast  A 
carcass  is  cut  up  in  a  few  seconds  in  this  manner : 
One  man  stands  at  the  end  of  a  large  hacking- 
blockof  wood,  provided  with  a  long-faced  hatchet, 
and  two  others  stand  on  each  side  of  the  block. 
A  carcass*  of  whatever  size,  is  placed  on  the 
block,  on  its  back,  with  its  hcaa  toward  the 
hatchet ;  a  man  then  seizes  each  of  the  limbs,  and 
keeps  the  carcass  open.  With  three  or  four 
strokes  of  the  hatchet,  the  carcass  is  divided  into 
two  from  snout  to  tail.  One  chop  cuts  off  each 
of  the  half  heads,  and  one  each  of  the  legs.  The 
heads  are  thrown  into  one  heap,  and  the  legs  into 
another.  The  two  men  at  tlie  hind-quarter  then 
take  their  knives  and  cut  off  the  hams,  which 
are  put  by  themselves,  and  taken  away  and 
robbed  with  salt,  and  placed  in  rows  on  the 
ground,  with  the  fleshy  side  uppermost,  covered 
with  dry  salt  The  remainder  of  the  carcass  gets 
two  or  three  chops  across  the  ribs,  according  to 
its  size,  and  the  pieces  aro  thrown  into  a  large  tub 
of  brine.  The  whole  thing  is  done  in  far  less  time 
than  I  have  taken  to  describe  it  For  family 
use,  no  pickle  should  be  used  in  caring  pork,  as  it  extracts  the  natural  Jaices  of  the  meat ;  the 
pieces,  cut  of  a  conveuient  size,  should  be  rubbed  with  good  dir,  Liverpool  salt  both  on  tho 
skinny  and  fleshy  parts,  and  packed  in  ajar  covered  with  a  lid  or  cloth :  and  from  eight  days  to 
a  fortnight  according  to  the  size  or  thickness  of  the  pieces,  the  pork  will  be  ready  for  use.  The 
navy  tierce  of  pork  consists  each  of  80  pieces  of  4  lbs. 

(1446.)  When  the  carcasses  are  meant  for  ham  for  family  use,  they  are  treated  in  this  manner ; 
After  being  sawn  a.^ander,  the  sides  should  be  carefully  handled,  that  the  back-bone  be  not 
broken,  and  placed  on  a  table,  when  all  the  loose  seam  or  tallow  is  taken  out  end  die  kidneys 
extracted  out  of  it  The  muscle  lying  along  the  back-bone  under  the  loin  is  taken  out,  and,  when 
used  fre^,  makes  an  excellent  coilop  for  sausages ;  and  the  diaphragm  or  skirt  is  also  cut  off. 
The  tongue  is  cut  out  the  brains  scooped  out,  the  ears  extracted  by  their  sockets,  the.  tail  cut 
away,  and  the  four  feet  disiointed  at  tne  knee&  Every  loose  and  useless  shred  of  fat,  sinew, 
nerve,  flesh,  and  skin,  should  be  carefally  removed. 

(1447.)  The  next  process  is  the  tcdlinsr.  Let  the  sides  be  placed  with  the  skin  side  uppermost 
and  all  where  there  is  tkin  let  k  be  rabbed  hard  with  the  palm  of  the  hands,  by  two  persons,  for 
fully  half  an  hour,  in  a  warm  place,  with  good  dry  salt  taken  in  indefinite  quantity.  Thin-skinned 
uniformly  fat  pork  will  feel  warm  under  the  rubbing,  and  the  skin  become  somewhat  loose  and 
sweaty,  which  are  the  best  signs  that  the  flesh  is  taking  in«the  salt  A  hard-skinned  side  will  not 
exhibit  these  symptoms,  nevertheless  it  will  take  in  the  salt  too,  though  not  so  kindly.  The  ends 
of  the  shanks  snould  be  well  rubbed  with  salt  After  this  rubbine,  the  side  is  turned  over,  and  4 
OS.  of  saltpetre,  finely  pounded,  are  strewed  over  the  inside,  and  especially  over  all  the  fleidiy 
parts  that  nave  been  cut  with  the  knife,  such  as  along  the  line  of  the  back-bone,  and  the  inside  of 
the  ham.  The  use  of  the  saltpetre  is  to  give  a  uniformity  to,  and  highten  the  color  of,  the  flesh, 
which,  in  pork,  becomes  red  on  being  converted  into  ham.  A  layer  of  salt  of  about  |  of  an  inch 
thick  is  then  laid  on  the  side  over  the  saltpetre.  In  this  state  the  side  is  carried  carefally,  and 
laid  upon  a  board  or  wooden  floor.  Other  sides  are  treated  exactly  in  the  same  manner,  one  af- 
tar  the  other,  and  laid  upon  one  another,  with  the  skinny  sides  downmost ;  but  perhaps  4  sides 
are  enough  to  form  one  neap,  laid  alternately,  head  and  tail,  to  lie  compactly.  A  board  is  then 
laid  above  them,  supporting  a  number  of  weights ;  the  whole  being  covered  with  a  woolen  cloth, 
to  keep  out  the  frost,  should  it  arrive.  In  the  course  of  a  day  or  two,  brine  will  run  from  the 
heaps,  which  should  be  wiped  up  from  the  floor.  In  a  fortnight  the  sides  should  again  be  laid  on 
the  table,  and  the  brine  that  may  have  collected  on  the  ribs  poured  out  the  loose  wet  salt  re- 
moved, and  the  skinny  side  again  rubbed  with  dry  salt  for  about  a  quarter  of  an  hour.  The  loose 
lit  should  then  be  afl  brushed  off  by  the  hand,  and  the  skin  wiped  dry.    To  prevent  flies  blow 


ing  the  end  of  the  shanks  at  the  joints,  a  brown- paper  bag  makes  a  close  enough  covering  for 
them ;  and  a  wooden  skewer  being  thrust  througn  both  shank  and  bag.  and  both  tied  firmly  to 
the  leg  with  twine,  the  remainder  of  the  twhie  is  fiMmed  into  a  stoat  loop  by  whiph  the  iiid«  i« 
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•Qmnded  from  hooks.  The  iiwide  is  then  covered  with  s  oniform  coating  of  hariey  or  peu^ncd, 
posoioff  it  well  into  every  crevice  with  the  finder.  The  damj^ness  of  the  flesh  wiU  make  the  meal 
stick  OD.  bat  there  is  none  put  on  the  skinny  side.  The  side  is  then  bong  ap  from  the  roof  of  a 
warm,  dry  room,  the  kitchen  beiog  the  most  appropriate  place ;  and  the  kitchen  roof  thus  gar- 
nished CMiveys  an  idea  of  plenty  and  good  cheer.  I  sent  this  recipe,  through  a  friend,  to  a  lady 
whom  1  anderetood  was  at  the  time  engaged  on  a  work  on  the  caUnary  art,  and  it  may  be  ibana 
■abstantially  in  the  above  shape  in  her  valuable  pages. 

(1446.)  From  experiment,  it  was  ascertained  oy  Mr.  Donovan  that  if  the  firM  cost  of  ham  ba 
lOd.  per  lb.,  the  meat,  duly  boiled,  skinned  and  browned,  will  cost  Is.  Ijd.  per  lb. ;  the  loss  there 
bgr  being  oonseqnently  33  per  cent 

(1449.)  Hog's  Isjd  IS  rendered  in  exactly  the  same  manner  as  matton  soet  (1513) ;  bat  as  lard 
is  liable  to  become  rancid,  yellow-colored,  and  acquire  a  strong  mell  when  exposed  to  the  air,  it 
is  nsoaliv  tied  up  in  bladders.  For  this  purpose  it  is  allowed  to  cool  a  while,  after  it  is  mdted, 
and  the  bladder  (a  pig's  or  calf's)  being  made  ready  by  being  thoroughly  cleaned  and  turned  out- 
ride in,  is  fiUed  witli  the  lard  by  a  funnel,  and  tied  up.  Lard  "  melts  completely  at  99<^  Fahr., 
and  then  has  the  appearance  of  a  transparent  and  neariy  coloriess  fixed  oil.  A  thermometer 
placed  in  it  sinks  gradnallv  to  80^.  ^  The  lard  then  begins  to  conceal,  and  the  thermometer  re- 
mains at  80^  alt  die  time  ot  congealing,  which  occupies  several  mmutes.  It  is  clear  finm  this 
that  90°  is  the  melting  point  of  hog's  lard.  Ito  specific  gravity  at  lOVP  is  0*9028;  at  60°.  it  is 
0*9309.  ....  It  consists  of  elainfi2  parts  and  of  stearioe  3d  parts  out  of  the  100  narts.  ....  When 
sabjeded  to  pressure  between  iblds  of  blotting-paper,  the  elain  is  absorbed,  while  the  stearine  re> 
mains."*  For  domestic  purposes,  hog's  lara  is  better  than  even  butter  for  fi^-ing  fish ;  hot  is 
quite  unfit  for  pastry,  though  much  used  in  that  way  on  the  score  of  economy. 

(1450.)  Hog's  skin  is  usually  thick,  and,  when  tanned,  its  great  toughness  renders  it  valuable 
for  the  seats  of  riding-saddlea  Hog's  bristles  are  formed  into  Drushes  for  painters  and  artists^  and 
Ibr  nuBneroos  domestic  us^  Some  of  the  oflals  of  the  pig  make  excellent  domestic  dishes,  such 
as  blood,  mealy  and  sweet  puddings ;  and  pork  sausages,  made  of  tbe  tender  muscle  under  the 
lumbar  vertebm,  are  sweeter,  higher  flavored,  and  more  delicious  than  those  of  beef  If  it  were 
not  for  taking  up  too  mudh  room,  I  could  give  excellent  recipes  for  making  these  puddings  and 
sausages ;  because  I  do  not  think  such  matter  foreign  to  the  pages  of  a  work  which  professes  to 
anke  yon  acquainted  with  what  can  be  made  available  on  a  farm. 

(1451.)  An  experiment  on  the  comparative  advantages  of  feeding  pigs  on  raw  and  boiled  food 
was  made  in  1833  by  Mr.  John  Dudgeon.  Spylaw,  Koxburghshire.  He  put  ud  6  Ac  pigs  in  one 
kit,  and  5  ike  ones  in  another,  and  they  were  all  carefully  eutt  and  9  weeks  old.  Toe  he  pigs 
were  put  on  botled  fbo«l,  namely,  potatoes  and  bached  beans ;  the  ebe  ones  on  raw  of  the  same 
•on  The  6  he  pigs  incressed  in  live- weight,  from  Sd  July  to  12th  October,  38  stones  6  lbs.  4  oz., 
or  6  stones  5  Iba  11  ox:  each ;  whereas  the  5  she  ones  only  increased,  in  the  same  time,  17  stones 
11  lbs.  8  oz.,  or  3  stones  7  Iba  14  oz.  each.  Other  3  pigs  were  fed  at  the  same  time  on  boiled  and 
raw  food  indiscriminately,  as  it  happened  to  be  lefl  over  after  serving  the  other  two  lots.  The 
fiicts  brought  out  in  this  experiment  are,  that  the  pigs  "  led  exclusively  upon  boiled  meat  did 
thrive  in  a  superior  manner  to  the  others,  and  even  to  those  which  had  an  occanonal  mixture  of  raw 
and  boiled  meat ;  thus  showing  that  boiled  meat  is  at  all  times  more  nutritive  than  raw."  The 
"  pigs  were  repeatedly  washed  with  soap  and  water,  which  refreslied  tbcm  greatly,  and  caused 
them  to  relish  their  food."  Those  "  whicn  got  a  mixture  of  food  both  prepared  wad  raw.  sp- 
proacbed  nearer  to  those  which  were  fed  on  boiled  to  their  feeding  properties ;  but  they  appeared 
occasionally  shy  at  having  their  meat  so  mixed.  It  is  therefore  better,  in  general,  to  contmne  for 
some  time  only  one  description  of  food ;  as,  whatever  the  animals  become  accustomed  to^  they 
begin  to  relish,  and  thrive  upon  it  acoordingly."t 

(1452.)  Mr.  Eobert  Walker,  Ferryf^ate,  East-Lothian,  also  made  an  experiment  on  the  same 
subject  m  the  same  year.  He  put  5  pigs  on  steamed  potatoes  and  prepared  broken  barlev,  and 
other  5  on  raw  potatoes  and  raw  broken  barley.  Tbe  uigs  were  2|  months  old.  On  the  4th 
March,  1833,  the  live  weight  of  tbe  5  pigs  fed  on  raw  food  was  7  sts.  10  Iba ;  on  the  1st  June  fol- 
lowing, it  was  16  sts.  13  lbs.,  showing  an  increase  of  8  sts.  3  lbs.,  or  an  increase  in  each  pig  of  1 
St  9  lb.  On  the  4th  of  March,  the  live  weight  of  those  fed  on  steamed  food  was  7  sts.  8  los.,  and 
on  the  1st  June  it  was  19  sts.  13  lbs.,  showing  an  increase  over  the  whole  of  12  sts.  5  lbs.,  or  an  in- 
crease on  each  pig  of  2  sts.  6 1  lbs.  The  increase  in  the  time  was  67  Iba  more  than  double  the  ori- 
ginal live  weight  of  the  pigs  fed  on  steamed  food  ;  whereas,  in  those  fed  on  raw,  the  increase 
was  only  7  Iba  more  than  the  double ;  "  so  that  there  can  be  verv  little  doubt,"  as  Mr.  Wdker 
concludes,  *'  that  steamed  food  is  more  profitable  for  feeding  pigs  than  raw  food.  In  fact,  I  do  not 
think  it  possible  to  make  pigs  fal  on  raw  potatoeSi  without  otner  fbod,  when  confined  to  them 
alone."t 

(1453.)  Dairy  farms  are  well  suited  for  rearing  pigs  on  the  dairy  refuse  In  summer,  but  in  wni- 
ter  the  nwst  that  can  be  done  is  to  keep  the  brooa-sows  in  pig  in  fair  condition  for  littering  in 
spring.  On  carse  and  pastoral  forms,  no  more  pigs  can  oonvenienily  be  reared  than  to  serve  the 
former's  family.    On  mixed  farms,  pigs  constitute  a  portion  of  the  regular  stock. 

(1454.)  With  regard  to  the  dueatet  of  swine,  they  are  fortunately  not  numetoas,  as  it  is  no  easy 
matter  to  administer  medicine  to  them.  The  safest  plan,  in  most  casesi  I  believe,  is  to  slaughter 
them  whenever  any  ^mptoms  of  internal  disease  show  themselves.  Swine  are  infested  with  a 
louse  {HmmtUopin%$  tuuj,  like  sll  domesticated  antmala  It  is  represented  in  fig.  301.  Hcasd 
and  tliorax  of  a  dull,  rusty  color,  tbe  former  pear-shaped  and  narrow,  with  an  angular  black  line 
at  the  apex,  and  one  on  each  side  before  the  eyes ;  abdomen  large,  flat,  and  oval,  of  a  bluish  or 
yellowish  ash  gray  color,  most  of  the  segments  with  a  black  homy  prominence  at  each  side,  sor- 
rounding  a  whiteoreathkig-iMle ;  legs  pale  ochre-yeUow,  the  thigh  marked  with  dusky  bands. 
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icIm  i*  genenlly  very  plemirul  on  iwliie,  mon  pardiHihrly  oa 


rca*; 


iililal  u»ih  whh  smi  ficilli;  (wbich  act  u  ■  Bnger  u 
tha  m*]e  ii  mnah  unaltar,  nfa-orbicBUr,  ud  (be  ngneo 

'  :ngth.  of  a  crpim  color,  Mill  a!e- 
_, -ttlong,  inaalipliuy  ■ ' -"  ——'-'  ■-_  _  171 


aliehdy  unmjnalcd,  •nrroanded  bv  b  lid  Rf  301 

,..___ ^ ^  b  waay  to  nowrgB,  splili  circolmrfy—or,  -j 

bouniit  would  «;.  hu  ■  circDiDciiile  debiBceDoe."*    Oil  io  ilw  flrat  X 


(1455.)  Cotnimplion  \t  t  di«ea»o  which  ■flccU  pig«.  It  ii  brooghl  on 
bj>  "  aeglwa  ind  eiptsani  10  oold  tod  damp.  The  uimal  liecomes  thin, 
She  coat  aUring;,  ihe  skin  appeuin^  u  If  elaed  >o  lJh  rib«;   obftinate 

■wpUiun  appear  about  tbo  neok.     Oa  diMBctioB,  the  Igngi  are  nndded 

with  tDberclea."     "  It  ia  ia  llw  eau-ly  Mage  aknte  of  the  complaiiiL"  isya 

ProfsMM  Dick,  ■'  that  anything  can  be  done,  sod  the  proapect  of  cure  ia 

bat  fcintj    Ib  allodiDg  to  the  Innga,  I  may  mention  a  remarkable  io- 

aianoe  of  their  aiue  lonoe  obaerred  in  alow  of  my  own.  8ha  had  boriM 

•everal  Uttera.  aod  became  ulbmatio,  which  iocrcaatng  w  aa  to  appear 

dlstrcaEing  to  tho  animal,  abe  wii  killed  ;  and  ono  lobe  of  liio  lungs  wa* 

found  to  be  ao  complolely  oanBed  Ibal  Ita  aarfaco  waa  converted  into  • 

abell  oeariy  aa  bard  aa  Iha  cniat  of  a  crab,  and  it  waa  filled  with  a  ibiek     „,  ,„_,  ,_„.,  ,„_ 

ycjiow  fluid.     Having  onder«Dod  afterward  thai  lhi»  waa  iTeoiarkablB  „7_„      V^ 

£a»,  I  reeret  *at  the  lobe  wa.  not  examined  by  a  Teterinarinn.     [  lake        "iTO'""!"  "OIJ). 

riiia  opportonilT  of  nggeatiog  to  every  farmer,  who  may  bappen  to 

tneel  with  any  loatance  of  atmctacal  diwiguliuUan  ld  auy  pan  of  any  anunal  he  owna,  (D  hat* 

[\tX.)  Pigaare  •abject  toacataneoBidiaMae  called  ■iiai/a,  which  !b  auppoaed  to  nmderths 
laih  nnwboleKme.  "The  meaalea,"  aaya  a  writer, "  are  very  pi«valent,lhoixghaeldomfiittl:  aod 
if  not  checked,  affect  tho  grain  of  the  meal,  which  mav  be  commonly  «CD  in  the  ahop*  of  a  faded 
color,  and  the  Aesh  ponctoT^d,  aa  H  were,  with  amdl  holea,  or  distcnaionA  of  the  flbt?-  The  com- 
of  the  diaeaae  appean  Id  langoor  and  decline  of  appetite,  followed  by  amall  poatslea 
•---'■'---'—' '- ore  distinct  atler  death  thai    '     ' 


iiy,  it  ia  said,  be  removed  in  ibis  stage  by  giving  small  qnantitiei  of  levi- 
gltad  cmde  aniimoay  in  the  food.    Senerally  speaking,  even  if  the  animals  be  in  he  " 


in  the  thuMt,  logelher  with  red  and  porple  empl 
HTe  of  the  anlioal ;  bnl  miv.  It  ia  said,  be  removed  i 

glled  cmde  sntimony  in  the  (bod.    Qenerally  spca      ^,  .    

quality  of  nitreandaalphar.oocasionally  mixed  ap  with  their  food,  betidea 

rielile,  will  &eqaent]y  prevent  diaeaioi  neither  can  we  too  mncb  inaiMoa  cleanlioeaa.  norapOD 
pDnclaalrenlarityorfecding  at  staled  times."]]    The injanclioa  codlalned  in  the  last  worda, 
tf  followed,  will  do  more  for  the  prvaerration  of  bealth  in  plga,  than  ihs  admloiatratioDof  any 

^wciGcaOerdiaaaaehaaonooahawn  ilaelf.    I  can  aafel^  aay  that,  with  (be  rimple  bhi  - ' '' 

jDtned,  I  norar  had  a  pig  that  was  in  the  loast  affacied  in  the  akin  by  eilfaar  diaeaae  01 


3.   TEBATMENT    OP    FOWLS. 

■  Thliherthe  hooiehatd  lei 


(1457.)  Of  all  the  animals  reared  on  a  farm,  there  are  none  bo  much 
nefflectad  by  the  farmer,  both  in  regard  to  the  selection  of  their  kind, 
and  their  qua1iii(:ation3  to  fatten,  as  all  the  sorts  of  doRteaticated  fowls  found 
in  the  farm-yard.  Indeed,  the  very  supposition  that  he  would  devote  any 
of  hi*  time  to  the  consideration  of  poultry,  is  regarded  as  a  positive  affront 
on  his  mai]boi>d.  Women,  in  his  estimation,  may  be  fit  enough  for  such  a 
charge,  and  doubtless  tbey  would  do  it  well,  provided  tht*y  were  not  be- 
grudged every  particle  of  food  bestowed  upon  those  useful  creatures.  The 
consequence  is  what  might  be  expected  in  the  circumstances,  that  go  to 
most  farmsteads  and  the  surprise  will  be  to  meet  a  single  fowl  of  any  de- 
scription in  good  condition,  that  is  to  say,  in  such  condition  that  it  may  bs 

iIb. 

MfiftiBaaJ.  If.  MB.  baa   bam   ttnataattf  prlnlel  ■■ 
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killed  at  the  instant  in  a  fit  state  for  tbe  table,  which  it  might  be  if  it  had 
been  treated  as  a  fattening  animal  from  its  birth.  The  usual  objection  urged 
against  feeding  fowls  is  that  it  does  not  pay,  and  no  doubt  the  usual  price 
received  for  lean,  stringy-fleshed,  sinewy-legged  fowls  is  far  from  remune- 
rative ;  but  whose  fault  is  it  but  the  rearer  of  them,  that  fowls  ai-e  sent  to 
market  in  such  a  state,  and  why  should  purchasers  give  a  high  price  for 
any  animal,  be  it  fowl  or  beast,  that  is  in  under  condition  1  There  would 
be  some  excuse  for  the  existence  of  lean  fowls  at  a  farmstead  were  there 
any  difficulty  of  fattening  poultry  of  every  kind  at  no  great  expense ;  but 
the  idea  of  expense  is  a  perfect  bugbear ;  and  this  is  one,  like  all  others 
that  seize  us  through  our  feat's,  would  vanish  were  a  plan  adopted  for 
rearing  fowls  more  consonant  to  common  sense  than  the  one  usually  pur- 
sued. To  judge  from  common  pi*actice,  the  prevalent  sentiment  seems  to 
be,  that  fowls  cannot  be  ill  off  when  they  get  leave  to  sliifl  for  themselves. 
Such  a  principle  is  a  grievous  errorin  the  rearing  of  any  kind  of  live  stock. 
Better  a  man  keep  no  stock  at  all  than  allow  such  a  sentiment  to  influence 
his  conduct  to  them.  Fowls  may  be  considered  wuithless  stock,  and  so  they 
generally  are^  but  are  you  sure  that  it  is  not  your  mode  of  managing  them 
that  rendera  them  so  1  But  apart  from  every  consideration  of  profit  to  be 
derived  from  sales  in  market-towns,  there  is  the  superior  one  of^ the  farmer 
having  it  at  all  times  in  his  power  to  eat  a  wi3ll-fed  fowl  at  his  own  table  ; 
and  there  is  no  good  reason  why  he  should  not  be  able  to  enjoy  such  a 
luxury  at  any  time  he  choscs.  There  would  be  economy  in  it  too,  in  the 
long  run,  inasmuch  as  good  poultry,  at  command,  will  keep  him  out  of  the 
butcher  market,  into  which  he  cannot  go  without  cash  in  hand,  and  ca*h 
he  cannot  command  except  by  realizing  the  money  value  of  some  com- 
modity or  other  from  the  fama.  Few  farmers  kill  their  own  mutton,  that 
is  to  say,  keep  fine  fat  sheep  for  their  own  use  ;  lamb,  they  may  kill  in  the 
season ;  but  as  to  beef,  it  must  be  purchased ;  so  that,  situate  as  the  farmer 
usually  is,  the  produce  of  the  poultry-yard  and  pig-sty  constitute  the  prin- 
cipal items  of  his  board.  And  why  should  he  not  have  these  in  the  high- 
est perfection  1 

(1458.)  Winter  is  a  season  in  which  no  fowls  are  brought  forth  in  Great 
Britain.  The  climate  is  too  severe  for  them  ;  the  cold  would  either  kill 
chickens  outright  or  prevent  their  growth  so  as  to  render  it  unprofit- 
able to  bestow  the  great  attention  which  their  rearing  would  require. 
None  of  the  fowls  usually  lay  eggs  in  winter.  But  notwithstanding  this 
natural  barrier  to  the  propagation  of  fowls  in  winter,  both  chickens  and 
eggs  may,  by  good  management,  be  obtained  in  that  season. 

(1459.)  The  ordinary  fowls  on  a  farm  are  the  ceck  (PhaManus  gallus)^ 
the  turkey  (Meleagris  gallopavoj,  the  goose  fAnas  ajuerj,  the  duck 
(An^is  domestica),  and  the  pigeon  (Columha  Uvia),  the  white-backed  or 
rock  dove,  which  was  long  ago  confounded  with  the  blue-backed  dove 
{Columba  amasj.  In  regard  to  all  these  I  shall  first  state  the  condition 
in  which  they  are  found  on  a  farm  in  winter,  and  then  describe  the  mode 
in  which  food  should  be  daily  supplied  them ;  and  as  they  may  all  be  fed 
with  nearly  the  same  ingi^edients,  the  mode  of  feeding  to  be  described 
will  apply  to  all, 

(1460.)  And  first,  in  regard  to  the  condition  of  the  hen.  As  hatchings 
of  chickens  are  brought  out  from  April  to  September,  there  will  be  brooos 
of  chickens  of  different  ages  in  winter ;  some  as  old  as  to  be  capable  of 
laying  their  first  eggs,  and  others  only  mere  chickens.  The  portion  of 
those  breeds  which  should  be  taken  for  domestic  use  are  the  young  cocks 
and  the  older  hens,  there  being  a  feeling  of  reluctance  to  kill  young  hens, 
which  will  supply  eggs  largely  in  the  following  season.    At  all  events. 
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should  any  hen-chickens  be  used  for  the  table,  the  most  likely  to  become 
good  layers  next  season  should  be  preserved.  The  marks  of  a  chicken 
likely  to  become  a  good  hen  are  a  small  head,  bright  eyes,  tapering  neck, 
full  breast,  straight  back,  plump  ovoidal-shaped  body,  and  moderate* 
lengthed  gray-colored  legs.  All  the  yellow-legged  cluckens  should  be 
used,  whether  male  or  female,  as  their  flesh  never  has  so  fine  an  appear- 
ance as  the  others.  As  to  the  color  of  the  feathers,  that  is  not  a  matter 
of  much  importance,  some  prefemng  to  have  them  all  white,  others  all 
black ;  but  i  believe  there  is  none  bNstter  for  every  useful  purpose  than 
the  mottled  gray.  Youn^  fowls  may  either  be  roasted  or  boiled,  the  male 
making  the  best  roast  and  the  female  the  neatest  boil.  The  older  birds 
may  be  boiled  by  themselves  and  eaten  with  bacon,  or  assist  in  making 
broth,  or  that  once  favorite  winter-soup  in  Scotland — cockieleekie,  A 
chicken  never  eats  more  tenderly  than  when  killed  a  short  time  before 
being  dressed ;  but  if  not  so  soon  used,  it  should  hang  in  the  larder  for 
3  or  4  days  in  winter.  An  old  fowl  will  become  the  more  tender  on  be- 
ing kept  for  a  week  before  being  used.  The  criterion  of  a  JiU  hen  is  a 
plump  breast,  and  the  rump  feeling  thick,  fat,  firm,  on  being  handled 
laterally  between  the  finger  and  thumb.  A  coiroborative  criterion  is 
thickness  and  fatness  of  the  skin  of  the  abdomen,  and  the  existence  of 
fat  under  the  wings.  White  flesh  is  always  preferable,  though  poulterers 
insist  that  a  yeWow-skitmed  chicken  makes  the  most  delicate  roast, 

(1461.)  Tarket/s  being  hatched  in  May,  will  be  full  grown  in  stature  by 
winter,  and,  if  they  have  been  well  fed  in  the  interval,  will  be  ready  for 
use.  Indeed,  the  Christmas  season  never  fails  to  create  a  large  demand 
for  turkeys,  and  it  must  be  owned  there  are  few  more  delicate  and  beauti- 
ful dishes  presented  at  table,  or  a  more  acceptable  present  given  to  a 
friend,  than  a  fine  turkey.  Young  cocks  are  selected  for  roasting,  and 
young  hens  for  boiling,  and  both  are  most  relished  with  a  slice  of  ham  or 
of  pickled  ox-tongue.  The  varieties  in  common  use  are  white,  black  and 
mottled  gray  ;  and  of  these  the  white  yields  the  fairest  and  most  tender 
flesh.  The  criterion  of  a  good  turkey  is  fiillness  of  the  muscles  covering 
the  braast-bone,  thickness  of  the  rump  and  existence  of  fat  under  the 
wings ;  but  the  turkey  does  not  yield  much  fat,  its  greatest  property  being 
plenty  of  white  flesh.  Young  turkeys  attain  to  great  weights.  I  have 
had  yearly  young  cocks  weighing,  at  Christmas,  18  lbs.  each  in  their 
feathers.  Norfolk  has  long  been  noted  f<^r  its  turkeys,  where  they  are  fed 
on  buckwheat,  and  large  droves  are  annually  sent  to  the  London  market. 
A  turkey  is  deprived  of.  life  by  cutting  its  throat,  when  it  becomes  com- 
pletely bled.  The  barbai*ous  practice  of  cutting  out  their  tongues  and 
nanging  them  up  by  the  feet  to  bleed  slowly  to  death,  for  the  alleged 
purpose  of  secunng  whiteness  of  flesh,  ought  to  be  severely  reprobated. 

(1462.)  Geese f  having  been  hatched  in  the  early  part  of  summer,  will 
also  be  full  grown  and  fit  for  use  in  winter.  I  believe  there  is  very  little 
difference  in  flavor  or  appearance,  as  a  dish,  between  the  young  mcJe  and 
young  female  goose,  though  there  may  be  some  diffei-ence  of  size.  The 
criterion  of  a  fat  goose  is  plumpness  of  muscle  over  the  breast,  and  thick- 
ness of  rump  when  alive ;  ana,  when  dead  and  plucked,  the  additional 
one  of  a  uniform  covering  of  white  fat  over  the  whole  breast.  It  is  a  very 
good  young  goose  that  weighs  in  its  feathers  12  lbs.  at  Christmas.  The 
goose  is  as  favorite  a  dish  at  Christmas  as  the  turkey,  but  people  tire  of  it 
sooner,  and  in  consequence  it  is  not  so  frequently  served  at  table.  A 
green  goose  at  Michaelmas  is,  however,  considered  a  gc^eater  delicacy  in 
£ngland  than  a  turkey-poult.  Geese  are  always  roasted ;  and  their  flesh 
is  much  hightened  in  flavor  by  a  seasoning  of  onions  as  a  stu£Bng,  and 

(15) 


16  THE  BOOK  OF  THE  FARM— WINTER. 

by  being  served  up  with  apple-flauce.  A  goose  shoald  be  kept  a  few  days 
before  being  used.  It  is  Died  to  death  by  an  incision  across  the  back  of 
the  head,  which  completely  bleeds  it.  Large  flocks  of  geese  are  reared 
in  Lincobishire,  and  thence  driven  to  the  London  maiket.  It  is  rare  to 
see  a  gray  gander,  and  as  rare  to  meet  a  wJute  goose.  I  remember  seeing 
large  flocks  of  geese  on  the  islands  in  the  Elbe  near  Hamburg,  which 
were  reared  chiefly  fbr  their  quills,  their  carcasses  being  salted  and  sent 
to  Holland.  The  invention  of  the  steel-pen,  however,  has  much  injured 
the  quill-dressing  trade,  and,  in  consequence,  good  quills  are  now  not  easily 
obtained ;  and  their  deterioration  stiU  farther  encourages  the  use  of  the 
steel-pen.  Geese  have  long  been  proverbially  good  watchers.  I  have 
seen  a  gander  announce  the  appioach  of  beggars  tovrard  the  kitchen-door 
as  lustily  as  any  watch-dog. 

(1463.)  Ducks,  being  also  early  hatched,  are  in  fine  condition  in  winter 
if  they  have  been  properly  fed.  Ducklings  soon  became  fit  fbr  use,  and 
are  much  relished  with  green  peas  in  summer.  I  believe  there  is  no  dif- 
ference in  flavor  and  delicacy  between  a  young  male  and  young  female 
duck.  They  are  most  frequently  roasted  and  stuffed  with  sage  and  onions ; 
though  oflen  stewed,  and  if  smothered  among  onions,  when  stewed,  there 
are  few  more  savory  dishes  that  can  be  presented  at  a  farmer's  table.  A 
duck  never  eats  better  than  when  killed  immediately  before  being  dressed. 
It  is  deprived  of  life  by  chopping  off  the  head  with  a  cleaver,  which  comr 
pletely  bleeds  it 

(1464.)  Hens  and  turkeys  are  most  easily  caught  on  their  roosts  at 
night  with  a  light,  which  seems  to  stupefy  them ;  and  geese  and  ducks 
may  be  caught  in  any  outhouse  at  any  time  they  are  driven  into  it. 

(1465.)  As  young  pigeons  alone  are  made  use  of,  and  as  the  pigeon  does 
not  hatch  in  winter,  they  require  no  other  notice  at  present  than  what  re- 
gards their  feeding ;  and  to  give  you  an  idea  of  their  gastronomic  pow- 
ers, of  three  rock-doves  which  were  sent  to  Professor  MacGillivray, 
"  The  number  of  oat-seeds  in  the  crop  of  the  second  amounted  to  1,000 
and  odds,  and  the  barley-seeds  in  that  of  another  were  510.  Now,  sup- 
posing,'! says  he,  "  there  may  be  5,000  vrild  pigeons  in  Shetland,  or  m 
Fetlar,  which  fed  on  grain  6  months  every  year,  and  fill  their  crops  once  a 
day,  half  of  them  with  barley  and  half  with  oats,  the  number  of  seeds 
picked  up  by  them  would  be  229,500,000  grains  of  barley,  and  450,000,000 
grains  of  oats — a  quantity  which  would  gladden  many  poor  &milies  in  a 
season  of  scarcity.  I  am  unable,"  he  adds,  "  to  estimate  the  number  of 
bushels,  and  must  leave  the  task  to  the  curious.''*  And  the  task  I  have 
undertaken,  and  find  the  result  to  be  422  bushels  of  barley  and  786  of 
oats.f 

(1466.)  The  prices  of  poultry  in  towns  are  pretty  high.  In  Edinburgh, 
for  instance,  in  winter,  a  couple  of  chickens  are  2s.  6a. ;  hens  from  Is.  to 
Is.  9d.  each  ;  ducks  3s.  per  couple ;  turkeys  ds.  6d.  to  8s.  apiece  ;  geese 
ds.  6d.  to  58.  each ;  and  eggs  are  from  Is.  2d.  to  Is.  8d.  per  dozen.  In  the 
country  towns  the  prices  are  fully  one-third  below  these  ;  but  the  highest 
prices  in  London  are  not  more.  In  Russia  fat  turkeys  are  Is.  lOd.,  geese 
2s.,  and  fowls  and  ducks  Is.  3d.  per  couple  /If  In  Ireland  poultry  of  all 
kinds  are  cheap ;  but  not  so  much  so  as  in  Russia. 

(1467.)  Farmers  usually  sell  poultry  alive,  excepting  in  some  parts  of 

*  MacGUlivmy'a  History  of  Britltb  Rlrda,  toL  I. 

t  I  ascertained  tho  result  hj  weight ;  and  as  the  fhcts  may  be  worth  recording,  I  may  mention  that  fai 
an  average  of  3  drachms,  them  were  75  erains  of  chevalier  barley  in  each  drachm  of  a  sample  weighing 
9S^  lbs.  per  bushel :  and  97  grains  of  Siberian  early  o«t  in  1  drachm  of  a  sample  weighing  46  Iba.  per 
bushel.    Of  Chidham  white  wheat,  weighing  65  lbs.  per  bushel,  there  were  66  grains  in  the  <&«chm. 

X  Venabies*  Tour  in  Russia,  Appendix. 
16) 
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the  countiy,  imch  as  tbe  Borders,  where  geese  are  killed  and  plucked  for 
the  sake  of  their  feathers  before  being  sent  to  market  PoulteretB  in 
towns,  on  the  other  hand,  kill  and  pluck  every  sort  of  fowl  for  sale,  sa 
that  die  purchaser  has  it  tn  his  power  to  judge  of  the  carcass;  and  if  he 
boys  an  inferior  article  at  a  hign  price  it  must  be  his  own  fault.  It  is 
easy  to  judge  of  a  plucked  fowl,  whether  old  or  young,  by  the  state  of 
fhe  leg$.  If  a  hen's  spur  is  hard,  and  the  scales  on  the  legs  rough,  she  is 
old,  whether  you  see  tier  head  or  no  ;  but  the  head  will  corroborate  your 
observation,  if  tbe  under-bill  is  so  stiff  that  you  cannot  bend  it  down,  and 
the  comb  thick  and  rough.  A  young  hen  has  only  tbe  rudiments  of  spun, 
the  scales  on  the  legs  smooth,  glossy  and  fresh  colored,  whatever  the  color 
may  be,  the  claws  tender  and  short,  the  under-bill  soft,  and  the  comb  thin 
and  smooth.  An  old  hen-turkey  has  rough  scales  on  the  legs,  callosities  on 
the  soles  of  the  feet,  and  long,  strong  claws ;  a  young  one  the  reverse  of 
all  these  marks.  When  the  feathers  are  on,  an  old  turkey-cock  has  a  long 
beard,  a  young  one  but  a  sprouting  one;  and  when  they  are  off  the 
smooth  scales  on  the  le^s  decide  the  point,  beside  difference  of  size  in  the 
wattles  of  the  neck,  and  in  the  elastic  snot  upon  the  nose.  An  old  goose, 
when  alive,  is  known  by  the  roughness  of  the  legs,  the  strength  of  the 
wings,  particularly  at  the  pinions,  the  thickness  and  strength  of  the  bill, 
and  the  firmness  and  thickness  of  the  feathers ;  and  when  plucked,  by  the 
legs,  pinions  and  bill,  and  the  coarseness  of  the  skin.  Ducks  are  distin- 
guished by  the  same  means,  but  there  is  this  difference,  that  a  duckling's 
bill  is  much  longer  in  proportion  to  the  breadth  of  its  head  than  that  of  an 
old  duck.  A  young  pigeon  is  easily  discovered  by  its  pale-colored, 
smooth-scaled,  tender,  collapsed  feet,  and  the  yellow,  long  down  inter* 
spersed  among  tbe  feathers.  A  pigeon  that  can  fly  has  always  red-colored 
legs  and  no  down,  and  is  then  too  old  for  use. 

(1468.)  The  hen-houses  are  placed  at  d  on  the  plan  and  view,  figs.  3 
and  4,  Plates  III.  and  IV.  They  are  divided  into  3  apartments,  each  hav 
ing  a  giblet-check  door  to  open  outward,  and  all  included  within  a  court- 
yard provided  wit^  an  outer  door  and  lock.  The  use  of  3  apartments  is  to 
devote  one  of  them  to  the  hens  and  turkeys,  which  roost  high  ;  another  to 
the  geese  and  ducks,  which  rest  on  the  floor ;  and  the  third  to  a  hatching- 
house  to  accommodate  both.  When  geese  are  obliged  to  rest  below  hens 
they  are  made  uncomfortable  and  dirty  by  the  droppings  of  those  which 
roost  above  them.  Tbe  innermost  apartment,  being  the  largest,  should  be 
occupied  by  the  most  numerous  body  of  fowls,  namely  :  the  hens  and  tur- 
keys ;  the  right-hand  one  by  the  geese  and  ducks ;  and  the  left-hand  one 
in  hatching,  to  which  access  is  given  by  a  trap-ladder  and  opening  through 
the  wall  at  the  road,  to  admit  the  laying  hens.  There  should  be  an  open- 
ing with  a  sliding-shut  in  the  outer  door,  as  well  as  one  in  the  doors  ot  the 
geese-house  and  hatching-house,  to  give  admittance  to  the  birds  when  dis- 
posed to  go  to  rest  in  the  afternoon ;  and  these  shuts  should  be  fastened 
every  night.  In  the  accommodation  thus  appropriated  to  every  class  of 
fowls,  each  apartment  will  be  taken  up  by  its  own  class.  The  usual  prac- 
tice is  to  put  all  kinds  of  fowls  into  the  same  apartment ;  and  the  small 
space  occupied  by  even  this  single  room  seems  to  be  grudged,  as  if  any 
sort  of  accommodation,  however  hampered  or  incommodious,  were  good 
enough  for  poultry.  How  breeders  and  feeders  of  stock  can  reconcile 
their  minds  to  such  indifference  toward  any  class  of  their  live-stock,  while 
possessing  the  desire  of  having  a  good  fowl  at  their  table,  is  more  than  I 
can  imagine,  unless  they  believe  that  quite  opposite  modes  of  treatment 
will  produce  similar  results !  In  very  cold  weather  the  inner  apartment, 
occupied  by  the  hens  and  turkeys,  could  be  kept  sufficiently  warm  by 
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neaping  the  horse-dun^  from  the  work-etable  under  and  upon  the  feeding- 
trough  in  the  court  K,  immediately  behind  the  back  wall  of  the  hen-house, 
a«  high  up  against  it  as  is  thought  desirable ;  and  a  quantity  of  straw  could 
be  put  on  the  slated  roofs  of  aU  the  apartments  during  a  continued  storm. 
Suow  forms  a  warm  coveiing  on  a  roof,  but  the  heat  from  fowls  roosting 
under  soon  melts  it ;  so  that  it  is  better  to  remove  the  snow  and  put  on 
straw,  and  allow  the  snow  to  fall  upon  the  straw.  Fowls  thrive  best 
where  there  is  a  mild  temperature,  but  not  a  great  heat ;  and  such  expe- 
dients will  supply  them  with  a  sufficiency  of  heat  during  the  severity  of  a 
winter  storm. 

(1469.)  The  pigeon-house  is  placed  in  the  gable  of  the  boiling-house  U» 
fig.  8,  Plate  III.,  to  receive  wai*mth  in  winter  from  the  fire  usually  kept  in 
that  apartment.  When  pigeons  are  thus  aitificially  supplied  with  heat, 
they  not  only  continue  to  hatch  longer  in  autumn,  but  will  recommence  in 
spring  sooner  than  they  would  otherwise  do.  Indeed,  by  a  little  manage- 
ment iu  this  way,  and  taking  cai'e  to  keep  the  house  always  pretty  full  of 
Eigeons  to  retain  heat  among  themselves,  they  might  be  encouraged  to 
atch  all  the  year,  with  the  exception,  perhaps,  of  two  months  m  the 
depth  of  winter,  in  December  and  J  anuaiy.  Pigeons,  like  other  birds,  are 
most  prolific  when  not  too  old ;  and  as  old  cocks  are  exceedingly  tyran- 
nical to  the  young  ones,  they  should  be  destroyed  as  well  as  the  oldest 
hens.  It  is  no  easy  matter  to  set  hold  of  fiying  pigeons  to  kill  them,  as 
they  are  always  on  the  alert  and  make  their  escape ;  but  there  are  various 
ways  of  destroying  them,  and  a  favorite  one  is  shooting,  but  it  is  not  the 
best  in  this  case,  as  young  ones  may  be  wounded  while  aiming  at  the  old- 
er birds.  The  safest  plan  is  to  mark  the  birds  you  wish  to  destroy  daily 
for  some  time,  in  order  to  recognize  them  readily,  and  the  old  cocks  are 
easily  disceiiiible  by  their  forward  manner,  and  the  inteniiption  they  give 
at  the  pigeon-holes  to  the  entrance  of  others.  These  remarks  apply  spe- 
cially to  the  recognition  of  old  cocks,  but  are  inapplicable  to  old  hens,  as 
they  never  conduct  themselves  so.  Other  means  must,  therefore,  be  taken 
to  recognize  them,  and  the  same  may  be  applied  to  the  cocks ;  and  these 
are  those  given  above  for  the  detection  of  dead  old  and  young  pigeons. 
The  marks  are  rough,  scaly  legs,  callous  soles  of  the  feet,  high  red  color 
of  the  scales,  strong  bill,  strong  wings,  thick  covering  of  feathers,  and 
brightness  of  the  play  of  colors  upon  die  neck.  All  these  marks  are  most 
conspicuous  in  winter,  the  very  season  when  the  process  of  cocking  a 
pigeon-house,  as  it  is  termed,  should  be  performed,  as  then  there  ai-e  no 
young  to  be  unknowingly  deprived  of  their  parents.  The  safest  way  of 
doing  it  is  to  enter  the  pigeon-house  gently,  late  of  a  dark  night,  with  a 
light.  On  entering  with  the  light,  and  shutting  the  door,  it  will  bewilder 
the  pigeons,  and  the  first  movements  should  be  to  stop  up  the  holes  to  pre- 
vent them  escaping,  which  the  old  cocks  will  be  the  first  to  attempt ;  and 
should  the  holes  be  beyond  the  reach  of  the  fioor,  a  ladder  should  be 
taken  in  to  assist  in  efiecting  the  purpose.  Two  persons  are  required  to 
capture  the  pigeons,  as  they  will  endeavor  to  elude  every  attempt ;  and 
one  to  take  special  charge  of  the  light,  which,  if  taken  out  of  the  lantern — 
and  it  should  be  so  if  the  lantern  is  not  of  glass-— to  afford  plenty  of  light, 
is  apt  to  be  blown  out  by  the  wind  occasioned  by  the  pigeons  flying  about. 
Should  this  be  the  case,  a  lucifer  match  should  be  in  readiness  to  rekindle 
it.  A  light  landing  net  used  by  anglers  is  a  convenient  instrument  for  en- 
trapping a  pigeon,  whether  sitting  or  flying.  Every  bird  that  is  caught 
should  be  examined  and  recognized,  and  every  one  exhibiting  signs  of  old 
age  should  be  destroyed,  by  pushing  the  point  of  the  thumb  with  force 
into  the  back  of  the  head,  ana  severing  the  cervical  vertebrEe,  or  applying 
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the  teeth  for  that  purpose  ;  but  should  these  modes  be  disliked  or  imprao- 
ticable,  rather  than  torture  the  poor  devoted  animals  by  abortive  attempts^ 
let  their  heads  be  cut  off  at  once  by  a  sharp  table-knife.  When  this  pro- 
cess of  weeding  is  performing,  it  should  be  done  effectually  at  once,  and 
not  repeated  in  the  same  season,  as  a  nocturnal  visitation  such  as  this  can- 
not fail  to  intimidate  the  whole  flock.  Nor  should  it  be  done  in  the  sea- 
son of  hatching,  though  done  without  fail  every  year,  and  the  consequence 
will  he  that  your  pigeon-house  will  be  stored  with  prolific  birds,  and  re- 
ceive no  annoyance  from  birds  which  have  become  barren.  Perhaps  a 
dozen  of  birds,  male  and  female,  so  destroyed,  may  suifice  at  a  time.  On 
removing  the  stopping  from  the  holes,  and  the  slain  birds,  and  clo:Jng  the 
door,  the  creatures  will  be  left  in  quietness. 

(1470.)  The  daily  treatment  of  fowls  maybe  conducted  in  this  manners 
Some  person  should  have  special  charge  of  them,  and  the  dairy-maid  ist 
perhaps  the  best  qualified  for  it.  As  fowls  are  very  early  risers,  she 
should  go  to  the  hen-house  in  the  morning,  on  her  way  to  the  byre,  and  lei 
out  all  the  fowls,  giving  the  hens  and  turkeys  a  feed  of  light  com  and  cold 
boiled  potatoes,  strewed  along  at  some  convenient  and  established  place, 
out  of  the  way  of  the  general  passage  of  horees  and  carts ;  such  as  be-, 
twcen  the  hammels  N,  and  the  byre-court  I,  fig.  3,  Plate  III.  The  ducks 
should  get  the  same  food  either  near  the  horse-pond,  or  where  there  is  a 
pond  or  trough  of  water,  as  they  cannot  swallow  dry  food  without  the  as- 
sistance of  water.  Greese  thrive  well  upon  sliced  turnips,  a  little  of  which, 
sliced  small,  should  be  left  by  the  cattle-man  for  the  dairy -maid  at  any  of 
the  stores,  and  given  at  a  place  apart  from  the  hens.  When  stated  places 
are  thus  established  for  feeding  fowls  at  fixed  hours,  they  will  resort  to 
them  at  those  hours  ;  at  least  the  well-known  call  will  bring  the  hour  to 
their  recollection,  and  collect  them  together  on  the  spot  in  a  few  seconds, 
and  the  regular  administration  of  food  being  as  essential  for  their  welfare 
as  that  of  other  stock.  Ducks  pick  up  a  good  deal  of  what  falls  about  the 
stable,  and  near  the  com-bam  door,  as  well  as  in  the  straw-barn  ;  and 
geese  will  help  themselves  to  the  turnips  that  may  chance  to  fall  from  the^ 
troughs  of  the  cattle  ;  and  they  are  also  fond  of  raw  potatoes.  Afler  her 
own  dinner,  say  1  o'clock  P.  M.,  the  diiry-maid  takes  a  part  of  the  pota- 
toes that  have  been  boiled  at  that  time,  and  while  a  little  wai-m,  gives 
them  crumbled  down,  from  their  skins,  with  some  light  corn,  to  the  tur- 
keys and  hens.  At  this  time  of  the  day,  the  spaces  below  the  stathels  of 
the  stacks  in  the  stack-yard  form  excellent  dry  sheltered  places  for  laying 
down  food,  and  the  stack-yard  is  a  very  probable  place  for  their  resort  af- 
ter their  morning  meal,  especially  when  it  rains  or  snows.  In  laying  down 
food  for  the  fowls,  the  pigeons  should  be  remembered,  as  they  will  feed  with 
the  hens,  and  on  the  same  sort  of  food.  Before  sunset  the  fowls  are  all 
collected  together  by  a  call,  and  put  into  the  house,  and  which  they  will 
readily  enter ;  and  many  will  have  taken  up  their  abode  in  it  already, 
especially  the  turkeys,  which  go  very  soon  to  roost.  The  ducks  are  the 
latest  idlers.  The  floors  of  the  different  apaitments  should  be  littered 
with  a  little  fresh  straw  every  day,  sufficient  to  cover  the  dung,  and  the 
whole  cleaned  out  every  week.  Sawdust  or  sand,  where  diey  are  eo* 
sily  obtained,  form  an  excellent  covering  for  the  floor  of  hen-housesc 
Troughs  of  water  should  be  placed  in  the  court-yard,  and  supplied  fresh 
and  clean  every  day. 

(1471.)  This  mode  of  daily  treatment  will  maintain  fowls  in  a  condition 
for  usintj  at  any  time,  and  it  cannot  be  said  to  involve  much  expense,  for 
the  riddlings  of  potatoes  boiled  and  light  com  may  be  considered  as  the 
oflal  of  the  farm  ;  but  the  truth  is,  food  administered  to  these  creatures  al 
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irregular  intervaU^  though  it  be  of  the  finest  quality,  will  be  comparatWely 
thrown  away,  when  compared  to  the  good  effects  of  food  of  even  inferior 
nutriment  given  them  at  stated  hours.  This  plan  contrasts  favorably  with 
that  which  gives  them  large  quantities  of  food  at  long  intervals,  and  in  an 
unpleasant  state  ;  and  also  with  that  which  permits  fowls  to  shift  for  their 
meat  at  the  faimstead.  Either  of  these  ways  will  never  fatten  fowls ;  for 
food  given  in  overabundance  at  one  time  and  restricted  at  another,  can 
never  fatten  any  animal ;  nor  will  they  obtain  sufficient  food  at  all  times 
when  made  to  shift  for  themselves,  because  fowls  are  like  all  other  an- 
itaals,  some  can  forage  about  most  perseveringly,  while  othera  are  indo- 
lent, and  some  careless  of  food  when  it  is  not  placed  before  them.  A 
regular  plan  is  recommended,  which  is,  always  supply  them  with  a  certain 
quantity  of  food,  ascertained  by  experience,  and  dependent  on  the  nature 
of  the  flock  ;  when  this  is  repeated  daiJy  at  stated  times,  their  condition 
must  increase,  because  it  cannot  decrease,  the  minimum  quantity  of  food 
being  always  suflicient  to  appease  hunger ;  and  this  want  they  can  never 
feel  keenly  when  supplied  with  food  at  appointed  times.  Thus,  in  the 
teng  run,  more  nutriment  will  be  derived  from  inferior  food  regularly  ad- 
ministered, than  from  richer  given  irregularly.  Should  it  be  desired,  how- 
ever, to  be  particularly  indulgent  to  fowls  intended  for  immediate  use,  the 
following  materials  will  render  the  respective  sorts  of  fowls  perfectly  ripe 
in  a  short  time.  Boiled  potatoes,  warm,  and  light  wheat,  for  hens ;  boiled 
potatoes,  \varm,  and  firm  oatmeal  porridge,  warm,  for  turkeys ;  boiled  po- 
tatoes, warm,  and  oats,  for  geese  ;  and  boiled  potatoes,  warm,  and  boiled 
barley,  warm,  for  ducks.  The  potatoes  and  porridge  should  be  ci*umbled 
down  in  small  pieces.  But  immediate  effects,  even  from  superior  food, 
can  only  be  expected  on  fowls  that  have  been  regularly  fed  as  recom- 
mended above,  up  to  the  time  the  superior  food  is  indulged  in.  Let 
starved  fowls  n?ceive  the  same  ingredients,  and  a  long  time  will  elapse  ere 
they  exhibit  symptoms  of  improved  condition,  besides  the  risk  they  run, 
in  the  mean  time,  of  receiving  injury  from  surfeit  and  indigestion.  No 
doubt,  superior  feeding  would  incur  cost,  4f  persevered  in  throughout  the 
season ;  out  I  am  not  disposed  to  deny  that,  were  proper  breeds  of  fowls 
only  cultivated,  and  the  shortness  of  time  taken  into  consideration  in 
which  a  pure  breed  will  r///en  upon  it,  that  profit  would  be  derived  from 
its  use.  The  experiment  has  never  been  satisfactorily  attempted  by  the 
farmer,  and  all  the  accounts  we  know  of  superior  feeding,  apart  fi*om  ex- 
periments by  men  of  science,  are  only  derived  from  the  establishments  of 
noblemen,  whose  object  is  not  to  obtain  profit,  but  the  possession  of  a  su- 
periorly fed  animal. 

(1472.)  Other  ingredients  may  be  and  are  used  for  the  feeding  of  fowls, 
among*  which  may  be  mentioned  brank  or  buckwheat,  rice,  and  Indian 
corn.  Buckwheat  is  successfully  grown  in  England  ;  not  so  in  Scotland. 
It  is  said  to  fatten  poultry  well,  though  not  so  well  as  grain.  Rice  may 
be  given  either  raw  or  boiled ;  in  the  former  state  fowls  will  pick  it  as 
readily  as  grain  after  feeding  on  boiled  potatoes,  and,  when  boiled,  it  will 
fatten  without  the  aid  of  potatoes,  but,  of  course,  it  is  more  expensive,  as 
even  good  damaged  rice  can  seldom  be  obtained  under  16s.  or  18s.  per 
cwt.,  which  is  nearly  2d.  per  lb.,  without  the  expense  of  cooking.  Fine 
barley,  weighing  5Q  lbs.  per  bushel,  selling,  as  it  is  at  present,  at  38.  6d. 
per  bushel,  is  only  |^  of  a  penny  per  lb.  Indian  corn  is  employed  in 
America,  in  the  southern  parts  of  Germany,  and  in  Lombardy,  for  feeding 
poultry,  and  they  become  very  fat  upon  it.  It  is  too  large  to  be  swallowed 
raw,  like  the  hoi-se-bean  of  this  country,  but  when  steeped  in  water,  or 
boiled,  it  is  easily  eaten.     If  sold  at  even  8s.  per  bushel,  its  cost  would  be 
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tmder  2d.  per  lb.  "  From  a  desire  to  save  expense,"  sayfl  ^oewell,  •*  the 
bran  of  wheat,  and  sometimes  pollard,  or  middlings,  are  given  to  fowls ; 
but  tbese  bruised  skins,  where  little  if  any  of  the  faiina  of  wheat  remains, 
appear  to  contain  a  veiy  small  portion  of  nourishment  in  proportion  to 
the  cost  price.  M.  Reamur  found  by  experiment  that  it  is  little  or  nb 
saving  to  substitute  bran  for  good  grain  in  feeding  poultry.  Bran  is  not 
given  dry,  but  mixed  with  water  to  the  consistence  of  paste.     Some  peo- 

Sle  boil  this ;  but  it  does  not  increase  the  bulk,  except  in  a  very  trifling 
egree,  and  is,  therefore,  of  small  advantage.  He  found  that  2  measures 
of  di-y  bi-an,  mixed  with  water,  were  consumed  by  fowls  in  the  same  time 
that  they  would  have  eaten  a  single  measure  of  boiled  barley,  equivalent 
to  I  of  a  measure  of  barley."*  Bran  of  itself,  therefore,  it  appears,  is  of 
no  use  to  fowls  as  food ;  but  it  may  be  made  the  means  of  conveying 
nourishing  food  to  them,  in  the  shape  of  fat,  broth,  and  other  rich  liquid^ 
from  the  kitchen,  which  they  could  not  otherwise  avail  themselves  oi  but 
through  such  an  absorbent.  Fowls  are  very  fond  of  bread,  and  even  of 
butcher-meat,  cooked  or  raw ;  and  they  will  pick  a  i^ough  bone  veiy  neatly. 
They  sometimes  also  display  carnivoi-ous  propensities.  Many  a  time  have 
I  obser\'ed  them  watching  for  a  mouse  at  the  casting  down  of  a  stack  in 
the  stack-yard  ;  and  the  moment  one  was  seen  to  escape,  away  they  would 
run,  cocks  and  hens  together,  in  full  chase  afVer  it ;  and  on  mobbing  it, 
peck  it  not  only  to  death,  but  to  pieces,  and  then  swallow  it. 

(1473.)  I  have  said  that  egjs^s,  and  chickens  too,  maybe  obtained  in  win- 
ter by  good  management.  The  young  hens  of  the  first  broods  in  April 
will  be  old  enough  to  lay  eggs  in  winter.  A  few  of  these  should  be  select- 
ed for  the  purpose  ;  and  when  the  period  of  laying  approaches — which 
may  be  ascertained  by  their  chaunting  a  song  and  an  increased  redness  of 
the  comb— they  should  be  encouraged  by  better  feeding  and  warmer 
housing  at  night.  The  fe)8ding  consists  of  warm  potato  and  firm  oatmeal 
porridge  twice  a  day — at  morning  when  they  are  let  out,  and  in  the  after- 
noon at  1  o'clock.  To  give  them  peace  in  feeding  upon  their  more  tempt- 
ing fai"e,  they  may  be  fed  by  themselves  in  the  court-yard  of  the  bed* 
bouses,  and  the  door  shut  upon  them  after  the  rest  of  the  fowls  have  left 
their  night's  quarters.  And  their  more  comfortable  housing  consists  ill 
directing  them  into  the  hatching-house  betimes  every  afternoon,  and  there- 
in making  for  them  a  number  of  comfortable  nests  of  clean  oat-straw,  to 
choose  among ;  and  when  they  have  taken  to  the  one  each  selects  for  her 
own,  leaving  an  old  egg  in  it  for  a  nest-egg.  These  three  or  four  young 
hens  will  lay  as  many  eggs  every  day  ;  and  though  they  are  not  so  large 
as  those  of  more  matured  fowls,  being  only  pullets*  eggs,  still  they  will  be 
fresh  ;  and  it  is  no  small  luxury  to  enjoy  a  new-laid  egg  at  breakfast  every 
winter  morning — a  luxury  which  I  enjoyed  for  as  many  years  as  I  lived 
in  the  country. 

(1474.)  With  regard  to  young  broods  in  winter,  I  believe  few  people 
will  impose  upon  themselves  the  trouble  of  setting  hens  on  eggs  so  lnfi5  iti 
the  season  for  the  purpose  of  rearing  chickens  in  winter  ^  and  yet  it  may 
be  done  without  difiiculty ;  but  sometimes  the  task  is  imposed  involunta- 
rily upon  one,  inasmuch  as  some  hens  will  secrete  their  nests  in  the  fields, 
among  com,  or  at  a  hedge-root,  or  other  safe  place,  and  bring  out  strong 
broods  of  chickens  on  the  eve  of  winter.  In  such  an  event,  the  little  inno- 
^nts,  brought  into  a  cold  world,  cannot  be  allowed  to  perish  merely  for  want 
of  care.  When  such  a  brood  makes  its  appearance,  or  is  purposely  brought 
forth,  it  should  be  kept  apart  from  the  rest  of  the  flock,  in  a  warm  and 

*  BM«««'i  Pdmliry  tiH. 
(ai) 


22  THE  BOOK  OF  THE  FARM ^WINTER. 


eheltered  place ;  and  where  no  better  place  presents  itself,  it  may  be  com- 
fortably housed  in  a  comer  of  the  boiling-house,  (U,  fig.  4,  Plate  IV.,) 
Inhere  a  hamper  or  basket,  placed  over  mother  and  chickens,  or  a  fence  of 
some  kind,  erected  across  a  comer  near  the  fire,  will  protect  them  from  ex- 
ternal danger.  Thence  they  should  be  let  out  in  the  forenoon,  to  enjoy  the 
air  and  bask  in  the  sun,  and  be  returned  to  their  shelter  long  before  sun- 
set. In  rainy  weather  they  should  be  conducted  to  a  shed ;  and  in  hard 
frost  they  may  be  kept  in  the  house  altogether,  as  frost  soon  benumbs 
their  legs,  and  if  they  lose  the  power  of  which,  they  will  soon  droop  and 
die.  A  nest  of  straw,  elevated  some  inches  above  the  floor,  to  keep  them 
above  the  drafb  of  air  that  sweeps  along  the  floor,  and  having  a  broad 
base  to  afford  the  chickens  an  easy  access  to  their  nest,  should  be  fcn-med, 
for  the  hen  to  brood  them  on  at  night ;  and  when  fresh  litter  is  given  them 
every  evening,  a  little  of  the  cleanest  and  warmest  to  be  found  under  a 
cow  in  the  adjoining  byre,  where  she  has  lain,  will  be  most  acceptable  to 
the  tiny  limbs  of  the  active  brood.  Food  should  be  given  them  from 
morning  to  evening  every  three  hours.  It  may  consist  of  warm  boiled 
mealy  potatoes  ci*umbled  down  small,  picks  of  oatmeal  porridge,  mealy 
boiled  potatoes  warm,  mixed  with  oatmeal,  and  a  flat  dish  of  clean  water. 
With  a  little  vai-iety  of  food,  daily  attention,  and  temperate  housing,  they 
will  get  on  well,  and  by  spring  be  as  plump  as  partiiages  and  as  valuable 
as  ortolans.  I  am  surprised  to  observe  Mr.  Mowbray  say  that  "to  attanpt 
to  rear  winter  chickens  in  this  climate,  even  in  a  caipeted  room,  and  with 
a  constant  fire,  would  in  all  probability  be  found  abortive.  I  have  repeat- 
edly made  the  experiment,"  he  adds,  "  with  scores,  without  l)eing  able  to 
preserve  an  individual  through  the  winter."*  The  difficulty  I  consider 
small,  though  the  trouble  may  be  unnecessary,  but  neither  a  "  cai'peted 
room,"  nor  a  "  constant  fire,"  will  assist  much  in  the  reaiing  of  chickens, 
the  whole  secret  of  the  art  consisting  of  suitable  food,  moderate  degi'ee 
of  temperature,  fresh  air  and  constant  attention. 

(1475.)  Such  is  the  way  I  would  recommend  the  feeding  of  poultry  on 
a  farm.  It  is  not  an  expensive  mode  in  a  pecuniary  point  of  view,  consist- 
ing entirely  of  ordinary  fare  and  regular  attention ;  and  therein  consists 
the  entire  value  of  the  plan.  That  the  plan  is  valuable  and  worthy  of  imi- 
tation has  been  proved  beyond  doubt,  by  its  supplying  fowls  of  every  kind 
in  their  respective  seasons,  in  high  condition — at  any  period  of  the  season 
they  were  required — and  without  any  previous  formal  preparation.  Thus, 
a  chicken,  a  young  cock,  a  hen,  were  at  command  throughout  the  year;  a 
ducklinj^  throughout  the  autumn ;  and  a  goose  or  a  turkey  fi*om  Michael- 
mas to  March ;  and  this  not  for  one  year,  or  only  in  a  favorable  season,  but 
year  ader  year  for  fifteen  years,  as  long  as  I  had  oppoitunity  to  practice 
It.  In  short,  a  young  fat  fowl  and  a  fresh  eg^  were  never  wanting,  from 
January  to  December;  and  there  is  a  great  deal  of  truth  in  Cobl>ett's 
remark,  .where  he  says,  "  one  thing  about  fowls  ought  always  to  be  l>ome 
in  mind.  They  are  never  good  for  anything  after  they  have  attained  their 
fuU  growth,  unless  they  be  capons  or  poullards."t 

(1476.)  In  regard  to  the  undue  means  used  for  pampering  fowls  to  fat- 
ness, I  quite  agree  with  Cobbett  that  "  crammed  fowls  are  very  nasty 
things;"  and  when  we  reflect  on  the  worse  than  imprisonment  practiced  for 
the  purpose,  by  cooping  up  fowls  in  the  dark,  and  tying  their  feet  together, 
the  moRns  used  to  obtain  the  end  become  reprehensible.  Liebig  explains 
the  rationale  of  this  latter  practice.  "  Experience,"  he  says,  "  teaches  us 
Ibat  in  poultry  the  maximum  of  fat  is  obtained  by  tying  the  feet  and  by  a 

*  Mnwbraj*«  Pnoticial  TVmoIm  ob  Domettic  Ponltry.  t  Cobbou'a  Cottage  £caMMiij« 
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medium  temperature.  These  animals,  in  such  circumstances,  may  be  com* 
pared  to  a  plant  possessing  in  the  highest  degree  the  power  of  converting 
all  food  into  paits  of  its  own  structure.  The  excess  of  the  constituents  of 
blood  form  nesh  and  other  organized  tissues,  while  that  of  starch,  sugar, 
&:c.,  is  converted  into  fat.  When  animals  are  fed  on  food  destitute  of  nitro- 
gen, only  parts  of  their  stioicture  increase  in  size.  Thus,  in  a  goose,  fat- 
tened in  the  method  above  alluded  to,  the  liver  becomes  three  or  four 
times  larger  than  in  the  same  animal  when  well  fed  with  free  motion, 
while  we  cannot  say  that  the  organized  structure  of  the  liver  is  thereby 
increased.  The  liver  of  a  goose  fed  in  the  ordinary  way  is ^rm  and  ela^ 
tic  ;  that  of  the  imprisoned  animal  sofh  and  spongy.  The  difference  con* 
sists  in  a  greater  or  less  expansion  of  its  cells,  which  are  filled  with  fat."* 
This  practice  appears  to  me  the  more  reprehensible,  in  that  its  principal 
effect  is  to  increase  the  bulk  of  offal  only. 

(1477.)  Peacocks  may  be  treated  in  the  same  manner  as  turkeys;  and  as 
to  guinea-fowls,  notwithstanding  the  dcliciousness  of  their  eggs,  they  should 
never  be  tolerated  in  a  farm-yard,  both  on  account  of  the  horrid  noise  they 
make,  and  of  the  strong  propensity  they  always  evince  to  annoy  other  fowls. 

(1478.)  The  feathers  of  the  various  sorts  of  fowls  used  are  either  dis- 
posed of  or  converted  into  domestic  use.  The  following  directions  on 
sweetening  and  managing  feathers  are  given  by  a  notable  housewife  of 
my  acquaintance ;  and  as  they  very  nearly  accord  with  my  own  experi- 
ence, I  shall  transcribe  them  in  her  own  intelligent  words.  "  Every  one 
is  aware  that  the  feathers  of  cocks  and  hens  are  very  inferior  to  those  of 
geese  and  ducks  for  the  purpose  of  filling  beds  and  pillows ;  and,  conse- 
quently, it  is  scarcely  necessary  to  mention  that  the  former  should  be  kept 
separate  from  those  of  the  latter  two  fowls.  As  the  birds  are  plucked,  the 
large  feathers  should  be  selected  and  placed  asunder.  Paper-bags  are  the 
best  recipients.  The  pinion  feathers  should  be  stripped  from  the  quill,  and 
added  to  the  other  feathers ;  and,  if  great  caution  have  not  been  used 
in  plucking  the  birds,  they  should  be  carefully  looked  over,  that  no  part 
of  the  skin  has  been  torn  and  adhering  to  the  base  of  the  quills.  The 
bags  of  feathers  should  be  placed  in  the  bread-oven  on  the  day  afler  it  has 
been  heated,  and,  afler  some  hours,  removed  to  a  dry,  airy  place ;  and  this 
ought  to  be  done  every  week."  On  this  part  of  the  subject,  I  may  mention 
a  less  troublesome  plan  than  the  oven,  where  the  adjoining  apartment  be- 
hind the  kitchen  tire  is  not  in  constant  use,  which  is  that  in  such  a  situation 
feathei?)  may  be  hung  up  in  bags  aprainst  the  wall  behind  the  fire,  and  there 
they  will  soon  win.  *'  Notwithstanding,"  continues  our  instructress,  "every 
apparent  caution  shall  have  been  used,  the  feathers  are  frequently  found 
to  be  tainted,  either  from  carelessness  in  plucking,  or  by  neglecting  to 
attend  to  them  afterward ;  and  no  subsequent  baking  or  picking  will  be 
found  available  to  restore  them.  In  this  case,  the  only  method  to  render 
them  sweet  is  to  boil  them,  which  is  to  be  effected  in  the  following  man- 
ner :  One  or  two  large  canvas  or  calico  bags  must  be  made,  into  which 
the  feathers  from  the  small  paper-bags  must  be  emptied  and  tied  up ;  a 
washing-copper  must  be  nearly  filled  with  rain-water,  and  m&ide  to  boil. 
The  calico  bags  then,  one  at  a  time,  are  to  be  dipped,  and,  by  means  of  a 
Btick,  pushed  about,  and  squeezed  and  kneaded  for  the  space  of  four  or  ^ve 
minutes,  then  lifted  out  and  taken  out  of  doors,  and  being  tied  together  and 
the  openings  kept  secure,  that  no  feathers  may  escape,  they  must  \ie  hung 
over  a  line  and  lefl  to  drain  and  dry.  Several  times  a  day  the  bags  aie  to 
be  shaken  up  and  turned  over ;  and  as  soon  as  the  feathers  appear  to  be 
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ligbt  and  drying,  which  will  not  be  the  case  for  neaj'ly  a  week,  the  baf^s 
must  be  hane  up  during  dry  weather  only,  and  taken  in  every  night.  In 
about  a  fortnight  the  feathers  will  become  perfectly  sweet  and  ready  for 
use ;  and  the  water  in  which  they  were  boiled  will  sufficiently  indicate 
that  this  plan  was  not  only  necessary,  but  efficacious,  in  cleansing  them 
from  impurities  which  would  else  have  rendered  them  useless."  As  an 
attestation  of  the  practical  efficacy  of  the  plan,  the  lady  adds,  "  having  tried 
the  method  ourselves,  we  can  assure  our  readers  of  its  eligibility."* 

(1479.)  In  regard  to  the  diseases  of  fowls,  I  can  safely  say  that  if  fowls 
are  attended  to  m  a  systematic  manner,  with  wholesome  food  prepared  for 
them  every  day,  and  their  roosting  place  kept  clean  and  airy,  very  few 
diseases  will  affect  them  at  any  age. 

[The  reader  will  please  remember  that  only  iVbtos  are  promised  to  this  **Book  of  the  Farm/' 
not  dUMerutiona.    They  are  better  placed  in  another  part  of  this  joomaL 

On  the  sabject  of  Poultry,  when  a  coantry  lad,  not  nnobierrant  of  all  sach  things,  our  experi- 
ence covered  the  whole  ground ;  and  who  that  was  thos  reared  does  not  retain  in  his  memory, 
throQgh  life,  lively  associations  as  connected  with  this  department  of  his  javenile  sports  and  speca- 
lations  7  We  have  somewhere  seen  it  said  that  Mr.  Wkbstkk's  first  investment  was  in  a  I>om< 
inica  cock,  which  he  carried  nnder  his  arm  in  a  smart  jonmey  on  foot  stopping  to  fight  him 
against  every  cock  that  dared  crow  along  the  roadside ;  and  this,  be  it  said  en  passant,  is  not  the 
only  point  in  which  the  **  Great  Expounder  "  has  evinced  Boatbem  propensities.  On  the  sub- 
ject of  poultry  management  generally,  our  observatioQ  agrees,  in  the  main,  as  to  want  of  care  and 
■ystem,  with  what  is  here  said. 

In  this  case,  as  in  many  others  badly  conducted,  common  sense  dictates  all  that  is  necessary  to 
be  borne  in  mind.  In  the  first  place,  if  the  barn-yard,  dung-hill  and  proper  range  of  the  poultry 
do  not  afford  suflScient  food  to  keep  them  in  good,  healthy  and  thriving  condition,  the  deficiency 
should  be  supplied  with  regularity ;  for  in  this,  as  in  all  other  instances,  it  shnald  be  a  cardinal 
maxim  with  every  farmer,  that  whatever  is  worthy  of  being  kept  at  all  is  worthy  of  being  wtU 
kept.  Be  it  a  rule  in  regard  to  everything  that  engages  your  time  and  consumes  your  substance, 
that  it  be  either  eared  far  or  killed  !  Then,  again,  as  to  poultry,  vermin  and  expoaare  to  heat  and 
cold  are  great  obstacles  to  success  in  rearing  them ;  and  of  course  too  much  attention  cannot  be 
paid  to  cleanliness  and  equable  temperature.  Farthermore,  not  one  in  twenty  of  husbAndmea 
and  housewives  keep  in  their  head,  or  otherwise,  a  register  of  the  age  of  their  breeding-fowls. 
Having  allowed  them  to  commence  breeding,  they  are  usually  left  to  die  of  age  and  disease^ 
which  must  more  or  less  infect  the  health  of  the  whole  flock.  With  poultry,  as  with  sheep,  to 
keep  them  in  sound  condition,  none  should  be  allowed  to  survive  a  fixed  age.  When  tliey  have 
passed  the  period  of  the  highest  capacity  as  breeding-stock,  they  should  be  fatted  for  sale  or  con* 
■omption ;  instead  of  which,  everything  is  left  to  chance,  and  thus  some  poultry -yards  that  we 
have  seen,  instead  of  presenting  a  lively,  beautiful  scene  of  varied  and  splendid  plumage,  rosy 
gilU,  sparkling  eyes,  and  all  animate  with  health,  gallantry  and  courage,  are  more  like  h/>tpitah 
4es  invalides,  a  drooping  hen  in  one  comer,  and  a  sniffling  cock  in  another.  But,  as  we  before 
■aid,  this  is  no  place  for  a  treatise  on  Rearing  Poultry.  There  is  one,  however,  on  Rearing  Dueke, 
published  in  the  Jane,  1840,  number  of  this  journal,  written  by  a  veiy  learned  clergyman  of 
Charleston,  8  C,  which  every  good  housewife  ought  to  have  at  her  fingers'  ends.  In  the  matter 
of  different  breeds  of  fowls,  there  is  mueb  room  for  indulging  the  imagination.  It  may  be  ranked 
among  the  "  fancy  stocks."  We  have  ourselves  been  fool  enough  to  give  #5  for  a  ben  of  \h% 
Ostrich  breed  that  would  weigh  9  pounds  as  she  sat  on  her  roost ;  but  we  agree  in  one  thing 
trith  Mowbray,  the  author  of  a  very  cockney  sort  of  a  book  on  "  Pigs  and  Poultry,"  that 

"  Small-boned,  well  proportioned  poultry  greatly  excel  the  large-boned,  long-legged  kind,  in 
color  and  fineness  of  flesh  and  delicacy  of  flavor ;  for  il  is  held  good  that,  of  all  animals  of  the  do- 
mestic kind,  those  which  havo  the  smallest,  cleanest,  finest  bones,  are  in  general  the  best  propcr- 
liouetl.  and  are  covered  with  the  best  and  finest  grained  meat  besides  beinfr,  in  the  opinion  of 
good  Jnd^es,  the  most  inclined  to  feed,  and  fatted  with  the  smallest  proportionable  quantity  of 
Siod  to  the  greatest  comparative  weight  and  size." 

It  is  said  that  the  Poland  fowl,  whic^  is  rather  nnder  sise.  Jet  black  with  top-knots,  are  the  best 
layen;  but  we  should  be  disposed  to  rely  on  the  true  old  "  game  breed."    Mr.  Colt  has  this  top- 

*  Quarterly  Jonmsl  of  Agriculture,  vol.  x    There  Is  a  curious  tut  given.  In  Head's  Borne  Tour,  of  the 
modes  of  plucking  featben  off"  fowls  of  various  kinds  in  a  Wrge  poulterer's  establishment  in  Lincoln. 
(84) 
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knot  breed  milk-wbite.  We  bare  no  doobt  of  the  truth  of  what  the  Author  aaaerts,  that  "  chiek- 
ena  never  eat  more  tenderly  than  when  killed  a  $kort  time  beibre  being  dressed :  but  if  not  to 
•oon  used,  they  should  hang  in  the  larder  for  three  or  four  days  in  winter"— or  in  the  ice-hooae  ia 
sammer,  say  we. 

This  snggettion  of  cooking  immedialdy  on  being  killed,  is  probably  against  the  general  fan- 
preasion,  bat  is  nevertheless  correct,  a«  we  happen  to  know  by  experience;  and  we  are  ooafl-, 
dent  the  same  may  be  said  of  bntchers'  meat  Cook  immediately,  or  keep  for  some  days.  After 
the  animal  gets  dead  cold,  the  first  tendency  of  the  fibre  seems  to  be  to  get  stringy  and  toagh  i 
the  next  to  relax  and  break  np.  The  best  fried  chickens  to  be  met  with — what  in  the  Kastem 
States  they  call,  and  esteem  a  great  delicacy, "  spring  chickens  " — are  to  be  had  at  the  old-fa«4tioned, 
ordinary-looking,  bat  clean,  well-kept  tnrnpike-road  tavern,  9  miles  from  Alexandria,  D.  C,  on 
the  road  to  Fairfax  Court-Honse,  kept  by  Mr.  Gooding  ;  and  there  Uie  process  is,  when  the  stage 
drives  op  to  breakfast,  the  scullion  counts  noses,  and  away  he  runs  to  wring  oflT  chickena*  heads 
in  a  given  proportion.  They  are  then  instantly  scalded,  picked  and  washed  out  dean  in  itarm 
water ;  then  quartered  and  tlirown  into  a  pan  of  ready  boiling,  cUan  lard ;  and  being  in  a  min- 
ate  or  two  *'  done  brown.*'  are  served  up  to  the  sharp-set  passenger,  hot  and  dry^  not  swimming 
again,  as  in  most  taverns,  in  dirty  grease.  In  this  way  the  fowl  never  gets  cold,  and  is  truly  "ae 
tender  as  a  chicken."  The  traveler  gets  his  penny-worth,  robs  down  bis  abdomiuals,  and  in  half 
an  boor  ^o^b  his  way,  rejoicing  that  we  live  in  a  land  of  democratic  liberty  and  abundance,  sor* 
veying  as  be  goes  one  of  the  most  glorious  and  the  most  abused  and  neglected  regions  thai  the  sua 
shines  upon. 

Mr.  Gooding,  by  the  way,  is  esteemed  a  trump-card  in  his  line,  but  in  the  msyority  of  such 
cases  we  have  observed  that  though  it  be  the  landlord  who  is  ever  foremost  to  receive  tlie  traveler 
and  run  away  with  all  the  "  credit "  as  well  as  the  diange^  the  good  houtetdfe  is  usually  mora 
than  "  half  the  battle."  Ed,  Farm.  Lib.\ 
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(1480.)  Systematic  writers  on  Agriculture,  and  most  others,  when  treatinf?  of  tlie  various  plants 
usually  cultivated  on  a  farm,  always  describe  their  characteristics  in  botanical  phraseology ;  and 
thou^n  tliis  way  of  describing  them  seems  a  proper  one,  when  difl^rcnt  genera  of  plants  nave  to 
be  distinguislied  from  each  other ;  yet  when  more  varieties  of  the  same  species,  and  especially 
when  thone  varieties  are  numerous,  have  to  be  treated  of,  a  more  natural  method  of  dea* 
cribing  or  classifying^lhcra  seems  destirable,  so  as  they  may  easily  bo  distinguished  by  other  peo- 
ple than  botauists.  Thus,  Professor  Low,  when  treating  of  wheat,  enumerates  11  different  sabdi- 
visioDst  which  are  cultivated,  all  which  doubtless,  posrass  distinct  botanical  characteristics;  but 
the  distinciious  betwixt  tliese  are  not  likely  to  be  apprehended,  far  less  applied,  by  the  majority 
of  farmers ;  and  much  less  likely  still  are  tne>r  to  discriminate,  with  botanical  accuracy,  betwixt 
the  very  numerous  varieties  that  are  now  cultivated  in  different  parts  of  the  empire.  Mr.  Law- 
son  has  described  83  varieties  of  wheat4  and  Colonel  Le  Ck>uteur  mentions  havmg  in  his  possea* 
sion.  in  1836,  no  fewer  than  150  varieties :)[  and  the  Museum  of  the  Highland  and  AgricoUural 
Society  in  Edinburgh  possesses  141  varietiea^  To  distinguish  between  all  these,  with  botanical 
exactness,  would  pnzsie  any  farmer. 

(1481.)  For  this  reason,  it  has  occurred  to  me  that  some  method  should  be  established  of  re- 
cognizing tlie  different  kinds  of  grain  in  use,  bv  their  external  characters  in  the  ear  and  in  the 
grain.    Colonel  Le  Couteur  has  given  a  claasification  of  wheat  involving  ^e  principle  I  have 


[*  It  may  be  of  some  satisfaction  to  the  reader  as  be  proceeds  in  the  perusal  of  what  is  hero 
said  in  reference  to  grains  which  constitute  important  staples  of  our  own  country,  to  have  at  K*"*^ 
a  memurandum  of  the  amount  of  each  produced  in  the  United  States. 

Thus,  according  to  the  Census  of  1839,  a  very  fallacious  authority  it  is  true,  but  the  only  one  we 
have,  the  crop  of  Wheat  In  all  the  United  States  was  84,823,973  bushels.  The  largest  crop  hi 
any  State  was  that  of  Ohio,  being  put  down  at  16,571,661  bushels.  The  socond — ^Pennsylvania, 
13,313,077,  and  the  third  on  the  list  is  that  of  Kew-York.  to  wit:  13.286.418. 

By  a  Census  of  the  State  of  New- York,  probably  taken  with  more  accuracy,  under  an  Act  of 

Assembly  passed  7th  May.  1843.  it  appeafa  that  the  whole  number  of  bushels  harve«ed  in  the 

Btate  that  year  was  13,391,757  buabela,  ftom  M&,on  aorea»  or  aomethmg  less  than  14  basbela  t» 

the  acre.  Ed,  Farm,  Lib.\ 

t  Low's  Elements  of  Praocicsl  Agricaknra.  %  Lswaon's  Agriculturist's  llaauaL 

M  Le  Couteur  on  WheaL    Dedication.  &  Catalogue  of  the  Museum. 
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meullnncd,  aoA  hf  piv.'j  a  siuiilar  rca-nn  fur  ■iicmi'Iinir  il.  mIifii  ke  n\* —  ■'  No  one  fiM  iimt  mr 

rtcwDtitir  mailer  liuly.  bin  id  ihe  fcmu  nnm  n(  rinuen."  Anil  ilia  principal  object  he  coiwidcn  lo 
bo  Ill-Id  in  view,  ip  aiii'miiiiiig  tucli  a  clnwilkraiiaii.  ii.  ihai  llio  uxure  ajid  real  taaliiiaa  of  eacb 
¥«riB«y  may  be  aiwenaiueil  bh  lo  Ihiiir  proppniCK  for  miih.ng  bri'id.* 

(14S.I.J  InpnncculiiDiliiiirleMDradsHiHraiiaii.Co'i  I'l  le  Coulenr  (liHdM  all  (be  rwirriEa 

auui,  wbDdi*iileil»cul[ivaiBd  varieiifaof  nhimi  inio  lU  i«-o  divii.ionao(ftnr*B/Kiii  and  inttrr/^, 
«iguir>tuK  the  above  cliaracipriotici;  but,  niiforruiiaT<-h  i.ir  ilie  Kaliiliiv  oT  Uiii  divluon.  ilie  dia- 
lluciioii  ia  iaiiuuialile.  Tor  uDme  beantei]  vlicDia  loM!  ili<  il  bi-nrJa  oaFuliivation.  and  ■ome  beard- 
leu  ntica  are  apl  lo  bt-ouinc  betrdeil,  when  cDlii>i(i''t  on  pcior  mils  mid  expowd  Htiationa  Bona 
of  Ihe  oiWr  ifrmim  indiealp  ■  ieDdi'iic>  lolbwiwrtorilegt'ii'-rsey.  KiroeD  ibe  pccaio-oal  aaaanirak 
beard  wlwii  aowd  a  h)ii|{  lime  on  dv  HUoe^irDnad  in  ■  [mareialc.  He  iliemmbdivideabeardlriia 
wlieal  into  wliiitr.  red.  yellow  and  liver  coloii^.viui-iilb  i-baflnl  and  veliei  cLafll-d  ;  and  ilw  brartt- 
ed  Ih^  diviJea  niHier  die  raiiie  coIotk.  Soinc  varieiEca  orH-lieaianr,  no  doubl.  ilecidrdly  downv  on 
ihe  chulf.  bal  Mhen.  anaifi.  ore  HI  liKle  pu  dnl  ii  iHdiC«ul>  >o  dininpuiiJi  them  fmn  KHBror  ibo 
ToaiilwM  tarklh^a  of  intiiolh  cUafil'd :  and  il  in  well  known  iliat  tlic  ubw  wlwal  will  be  diSerent- 
ly  affiN:iiid.  iu  llMt  renimli  by  ihe  Mijl  npoa  wlikli  il  liaii  Le>.<u  gn>wn :  <br  *  diarp  mil  liai  a  leu- 
icaey  lo  render  the  chalTand  Mraw  •n>rHiil>er  and  hank-r  iI<rd  ■  di-af  Mil.  which  has  a  tendenrj 
tn  pniiliin!  Hilt  and  di>wn<r  cliifl'  ind  Hnw.  Thi*  downinrx.  iherelora,  ii  not  m  Hxed  aud  ia- 
•oniini  a  chHrauUir  w  lo  be  adopled  Iu  rank  qdi:  f^-al  i.liiMun  of  wlioat  under  iw  denomiDaiiun. 
The  ibhueilllinR  lupelber  Ilw  chunii-li'ri  of  ivheal  in  (jniin  and  iu  the  ear.  la  alan.  in  m\'  opiniriii, 
In}udi'.iiiiFi.iniiBmnebaiiin-illii.Ti-liunn'liTia-[jiinili;ly  can  |io.iiivelj  indiealc  the  male  o^lheoiher. 
u  I  aliall  MKHi  allow,  and  both  are  nni  n<c|uin!il  m  iiidicaie  ilic  flouring  propeniu  uf  any  variety 
iif  wheHl.  iu  reaueet  lo  iu  ■u]ieriority  iu  makiog  brrod.  A  baker  will  ai  once  dia|ingDii4i  tlw 
■iraia  whieli  will  afTord  ilie  flmir  U-hI  niiied  fur  bread,  bui  hti  cniild  iodicale  uuiliing  of  iu  proiier- 
Ueabyanearof  whfaL  Cnluiicl  Le  CoBlenr  puw  ilcmn  a  liver  rulorcil  wheat  a*  I  itiMiDrliva 
color,  abinc  with  <ilhen.  I  i-iiiifoaa  I  canuol  dislinL-ulKh  thiarolor:  fur  I  never  rpiwnthH- m  l,.v.< 
•ecn  M  tieal  of  a  liver  bntwu  color,    i  ihinli  all  the  color*  of  wheal  may  be  cl 

Ihe  primary  colon.      -  '       ■  '  

brawnom  wheal  !■ 


'n.  iheae  dioald  be  rclaiord.  Tlie  varielv  of  wheal  whiofa 
riwold  fona  ihe  wandard  of  each  color  has  never  ycl  been  actlled  :  bnt  iiidging  from  i  lie  coll  cilioo 
of  wheal  in  Ihe  Highlaod  and  Agricallaral  Socicly'a  Unaeom.  t  dranld  uy  thai  die  Huii^riaB 
white  wheal,  a,  flg.  338,  Indicaiea  Iba  poreM  wbtte,  and  ibe  blood-nd  wbeU  Iba  pnceM  ni. 
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(1483.)  Were  I  to  attempt  to  clm^ify  wheat  by  na*vral  mark^,  I  wotiM  make  two  ctamifica- 
tioiis,  one  by  the  eaj  and  the  other  by  the  grain,  so  that  each  couhi  be  Hewribcd  by  itn  own  char* 
BcteriHticH,  and,  if  desirable,  either  could  be  iliaHtraied  by  the  churacloristics  ot  the  other  Tu  this 
way  coiif'at»ioa  woal^  be  avoided  between  the  characters  of  tlu*  ear  and  of  the  grain.  The  farm- 
er who  grows  the  wheat  in  the  ear  and  fH'IU  it  in  the  grain  shonld  be  acqaaintod  with  both  ;  bat 
the  bailer,  who  is  only  acqnainted  with  grain,  knows  notiiing  by  the  ear.  AVere  he,  however, 
to  receive  an  ear  of  each  variety*  of  grain  he  purchased,  he  would  be  able  to  describe  at  once  to 
the  farmer  what  particular  variety  afforded  him  the  floor  best  Moited  for  his  purpono. 

^1434.)  Wheat. — On  examining  the  ear*  of  wheat  tlial  have  come  under  my  notice,  T  think  they 
may  bo  divided  into  the  3  cla.«H^s  as  represented  in  tii;.  302,  and  which  may  be  distinguished 
UiUM :  a  is  a  clothe  or  rompaci  eared  whi>at.  which  is  occa.<tioiied  by  rh<>  ^pikelets' being  nut  near  each 
other  on  the  ruchis  or  jonited  stem,  and  this  their  ponition  has  a  tendency  to  make  the  rh^ff  nJutri 
and  broad,  and  the  spikelets  are  ho  also.  This  figure,  as  well  on  tlir  others,  slinws  the  ear  half  tho 
natural  size.  This  specimen  of  the  close  eared  wheat  is  Hickling's  Prolific.  The  second  class  of 
cara  is  seen  at  h,  the  spikelets  being  of  nfilvim  length  and  breadth,  and  placed  just  to  close 
upon  the  rachis  as  to  scnren  it  from  view.  The  ear  is  not  do  broad,  but  longt*r  than  a.  The  ch^ff 
is  otmed'ttm  lensrlh  and  hrfodt.h.  This  specimen  is  the  well  known  Hunter's  whhe  wheat  Tho 
third  clus.s  is  seen  at  c,  the  spikelets  of  which  are  set  open,  or  so  iur  usundt-r  a.«  to  permit  the  rachis 
to  be  easily  f>een  between  them.  Tlie  ear  is  about  the  same  length  as  the  luKt  ^ptx'imen,  but  is 
much  narrower.  The  chaff  i»  lon«;  and  narroir.  This  is  a  Hpocinien  of  Le  Contonr's  Bellevue 
TalaverA  while  wheat  These  three  claJiHes  of  varieties  constitute  the  Tri'-cim  xa/irnm  im- 
bft/te  of  bolaniiits,  that  is,  all  the  varieties  of  the  beardless  cnllivatrd  wheat  Formerly  they  wore 
divided  by  botanists  into  Tri*icnm  h^brra»m  or  winter  wheat  and  Ti-i'inim  a*tirnm  or  sum- 
mer wiieal;  but  experience  has  proved  that  the  summer  wheat  so  called,  may  be  sown  in  win- 
ter, and  the  winter  wlieat  sown  in  summer,  and  both  thrive.  Pa.xton  says  that  Triticura  is  de- 
rived from  "trilnm.  rubbed  :  in  allusion  to  its  being  originally  rubbed  down  to  make  it  eatable.* 
It  is  of  the  natural  order  Graminett.  and  of  the  third  class  l^rtandria,  and  second  order  Diffynia, 
of  the  Liunaean  system.' 

(I4d3.)  In  d,  fig.  302,  is  represented  a  bearded  wheat,  to  show  the  diflcrence  of  appearance 
which  the  beard  gives  to  the  ear.  The  bearded  wheats  are  generally  distinguished  by  the  foag^ 
shape  of  the  cfiaj  and  the  open  position  of  tho  spike'ets,  and  therefore  fall  under  the  third  cla.<«8. 
But  cultivation  has  not  only  the  efTeiSt  of  decreasing  the  strength  of  the  beard,  but  of  setting  the 
spikelets  closer  together,  as  in  the  specimen  of  the  white  Tuscany  wheat  shown  at  d  in  the  cut, 
which  is  considered  the  most  compact  eared  and  improved  variety  of  boarded  wheat.  Bearded 
wheat  constitutes  the  second  division  of  cnltlvated  wheat  of  the  botanisUi,  under  the  title  of  Tri- 
tieum  xa'ivum  barbafam.  The  term  bearded  wheat  is  used  synonymously  with  spring  wheat, 
but  erroneously,  as  some  beardless  wheat  is  as  fit  for  sowing  in  spring  as  bearded,  and  some  beard* 
ed  may  be  sown  in  winter.    Figure  e  is  a  specimen  of  rye. 

(1486.)  In  regard  to  classifying  wheat  by  the  ft  rain,  on  observing  a  great  variety  of  forms,  I 
think  they,  as  well  as  the  cars,  may  all  bo  classed  under  3  heads.  The  first  class  is  shown  at  a, 
fig.  30:i,  where  all  the  grains  are 

shorty  rounds  and  plump,  with  the  Fig.  303. 

bosom  distinctly  enough  marked, 
and  well  filled  up.  In  the  cut,  the 
grain  to  the  left  is  seen  with  the  me- 
dian line  along  its  bosom  ;  another, 
below  it,  with  the  round  or  opposite 
side  lying  undermost :  and  the  third 
and  fourth  show  the  germ  and  radi- 
cal ends  rospectivcly.  All  fine  trhife 
wheats  belong  to  this  class,  and  they 
are  enclosed  in  «/ror^,  round,  and 
generally  white  chaff,  which,  when 
ripe,  become  so  expandeil  as  to  en- 
danger the  foiling  out  of  tlte  grain. 
Very  few  red  wheats  belong  to  this  ctASSiFtCATiON  OF  WRKAT  BT  THX  qrain. 

class.    In  reference  to  the  ear.  tliis 

cla«a  is  found  in  nhort-ehaffed  and  broa^l  spikelets,  which  aro  generally  compact  The  specimen  here 
is  Hungarian  white  wheat  The  second  class  is  reprosented  by  b,  where  the  grains  are  long  and 
of  medium  Mtze,  \hai  is.  longer  and  larger  ihan  the  grains  of  the  first  class.  The  chaff  is  aJ^o  medium 
sized.  In  reference  to  the  ear,  it  is  of  the  medium  standard,  in  respect  to  breadth  and  closeness 
of  spikelets.  though  medium  sized  erain  is  not  confined  to  this  sort  of  ear;  for  it  is  found  in  the 
compact  ear,  as  in  Hickling's  Prolific  white  and  red  wheat  as  well  as  in  the  open  ear.  such  as 
the  red  Dantzic  creeping  wheat.  Most  of  the  red  wheats  belong  to  this  class  of  grain,  though 
many  of  the  while  medium  Mized — such  as  Hunter's  white — also  belong  to  it.  This  specimen  is 
the  Caucasian  red  wheat,  whose  ear  is  bearded,  and  belongs  to  the  open-spiked  class  c,  fig.  309, 
The  figure  at  c,  fig.  303,  represents  the  third  form  of  grain,  which  is  laree  and  I '»?  to  a  greater 
degree  than  the  last  cla.4s.  Its  ehf^^  is  loni^,  and  in  reference  to  the  ear,  the  spik^^lets  are  genep> 
ally  open,  though,  in  the  case  of  this  specimen,  the  Odessa  long  white  wheat  the  ear  is  medium- 
sized,  though  the  chaflP  is  long  as  well  as  the  grain.  The  three  sorts  of  wheal  in  the  cut  are  all 
placci]  in  similar  positions,  and  are  o^*  the  natural  size. 

(1487.)  It  will  be  seen  from  what  has  been  stated,  that  no  direct  relation  exists  between  the 
ear  and  the  ffrain ;  that  the  compact  ear  does  not  always  produce  the  round  grain  nor  the  white 
wheat;  that  in  the  medium  ear  is  not  always  foumC  the  mivliumsized  grain:  and  that  tho 
open  ear  does  not  always  prodace  the  large,  long  grain.    But  still,  there  exist  coincidents  v,  hich 

*■  PaxtoD*s  Botanical  Dictionary,  TVMenM.    See  also  Hooker's  British  Flora,  Edition  of  1831. 
(27) 
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connect  the  eknff^xid  the  grain.  For  example,  the  length  of  the  r\/y^  indicates  tbe  length  of  the 
grain,  npon  wbalevcr  aort  of  ear  it  may  be  found  :  and,  generally,  ihe  coJor  of  the  chaff'  deter- 
minea  that  of  the  grain.  As  aleo,  the  opening  spikelet  bears  grain  of  coarner  quality  than  the  com- 
pact- On  wishing,  therefore,  to  doicrmine  the  nort  of  frrain  which  any  number  of  ear*  of  difltTont 
kinds  of  wheat  may  contain,  it  is  the /<7rm  and  co^or  of  the  rA/^that  determines  the  point  and  not 
wbeilier  the  ear  carries  compact  medium,  or  open  apikelets,  or  whether  it  be  bearded  or  beard- 
letfs.  or  whether  it  be  woolly  or  smooth. 

(1488.)  But  a  more  important  consideration  than  its  classification,  in  regard  to  wheat,  is  the 
mode  of  judging  it  to  aMcertain  the  purposes  to  which  it  ma^  be  best  employed,  in  the  panic- 
alar  condition  in  which  it  may  be  seen.  These  purposes  are,  for  seed  and  and  for  the  making  of 
flour:  whether  the  flour  is  to  be  employed  in  tlie  manufacture  of  bread  or  of  confections,  or  in 
some  of  the  arta,  such  as  starch-making.  Tn  its  beat  condition,  all  wheat  whether  red  or  white, 
small  or  large,  long  or  round,  should  appear  plump  within  its  skin,  not  in  the  least  shriveled  or 
aliruok.  The  skin  thould  be  fine  and  smooth,  not  in  the  least  scaly  or  uneven  in  its  surface.  The 
color,  be  what  tint  it  may.  sliould  be  bripht  and  lively  and  uniform,  not  in  the  least  dull,  bleached,  or 
party-colored.  The  grains  should  all  be  of  the  same  size  and  form,  not  sliort  and  long,  round  and 
long,  small  and  large.  The  grains  should  be  quite  perfect:  there  should  be  no  bruises,  or  holes, 
or  dried  rootlets  hanging  from  the  dimpled  end,  or  woolly  appendage  from  the  other  end.  If  per- 
fect in  all  thcHC  respects,  wheat  is  fitted  for  any  purpose,  and  may  be  purchased  by  tlie  general 
merchant    For  particular  purposes  additional  properties  may  be  regarded. 

(1489.)  When  wheat  is  quite  opaque,  indicating  not  the  least  translncency,  it  is  in  tbe  best  state 
for  yielding  tiie  finest  flour,  such  flour  as  confectioners  u.«e  for  pastry ;  and  in  this  state  it  will  be 
eagerly  pure  huM.>d  by  them  at  a  large  price.  Wheat  in  this  state  contains  the  largest  proportion 
of  fecula  or  .sin  v\\,  and  is  therefore  best  suited  to  the  stnrch-maker,  as  well  as  the  confectioner.  On 
the  other  Imiwi.  when  wheat  is  translucent,  [partially  tranfiparent]  i^emingly  hard  and  flinty,  ti  is 
beift  ftuiicd  to  the  common  baker,  as  affording  what  is  called  nfrong  flour ;  that  is.  flour  tliat  rises 
boldly  with  vcasi  into  a  spongy  dough ;  or  in  other  words,  the  wheat  then  contains  the  largest 
proportion  of  gluten.  Bakers  will,  therefore,  give  more  for  good  wheat  in  this  stale  than  in  tbe 
opaque ;  but  for  bread  of  first  quality  tlie  flour  sliould  be  fine  as  well  as  strong,  and  therefore 

^  a  mixture  of  the  two  conditions  of  wheat  is  best  suited  for  making  the  best  quality  of  bread. 

Bakers,  when  they  purcha.'*e  their  own  wheat,  arc  in  the  habit  of  mixing  wheats  that  respectively 

^  possesa  those  qualities:  and  millers  who  are  in  the  hohit  of  supplying  bakers  with  flour,  mix  such 

i  wheats  and  grind  them  together  for  the  special  purpose.    Some  sorts  of  wheat  however  carefully 

they  may  have  been  pre.<K;rvcd  pure,  naturally  possess  both  ihcRC  [>ropertiea.  and  on  that  accoont 
are  great  favorites  with  bakci's,  though  not  so  with  confectioners ;  and  I  presume,  to  this  mixed 
properly  is  to  be  ancribcd  the  great  popularity  which  Hunter's  white  wheat  has  ro  long  enjoyed. 
We  hear  of  *'high  mixed^*  Dautzic  wneat  which  has  been  so  mixed  for  the  pnrpoi«.  and  is  in 
high  repute  among  bakers.  Generally  speaking,  the  lightest-colored  white  wheats  indicate  moat 
opacity,  and  of  course  yield  the  finest  flour,  and  red  wheats  are  most  flinty,  and  therefore  yield 
the  strongest  flour ;  for  a  translucent  red  wheat  will  yield  stronger  flour  thsn  a  translucent  white 

I  wheat  and  yet  a  red  wheat  never  realizes  so  high  a  price  in  the  market  as  white,  because  it  con* 

tains  a  larger  proportion  of  refuse  in  grinding. 

(1490.)  For  Kred,  the  dimpled  end  of  the  grain  should  be  distinctly  marked,  and  the  site  from 
which  the  rootlets  issue  should  be  rather  prominent ;  and  the  end  from  which  the  blade  springs 
should  be  covered  with  a  slight  degree  of  wooliness  or  hairiness.  The  protuberances  of  the  root- 
lets and  woolly  ends  should  not  have  been  robbed  off  by  anv  process,  such  as  sheeting,  as  the 
grain  is  thereby  rendered  unfit  for  seed  by  being  deprived  of  its  vitality.  Nor  should  rlje  grain 
have  been  kiln-dried,  because  that  process  may  also  deprive  it  of  vitality,  and  its  effects  may 
partly  be  detected  in  the  undue  hardness  of  ihe  grain,  and  partly  also  irom  the  smoky  flavor 
which  the  grain  has  acquired.  But  hardness  alone  is  not  a  sufficient  criterion,  as  some  wheats 
become  much  harder  in  ordinary  drying  than  others;  and  in  some  parts  of  the  Continent  snch 
as  on  the  shores  of  the  Medilermnean,  some  wheats  are  naturally  so  hard  as  to  induce  that  in  the 
ordinary  stuie  to  be  called  soft  If  no  smokiness  can  be  detected  in  the  flavor,  the  surest  test  of 
existing  vitality,  when  time  is  allowed  to  apply  it  is  to  germinate  the  wheat  near  tbe  fire,  in  a 
glass,  among  as  much  water  as  will  swell  the  grains. 

t  ^   (1491.)  /><^7iif0^r<i  wheat  may  he  detected  in  various  ways.  Ifit  has  been  in  sea- water,  although 

It  may  not  be  enlarged  by  moisture,  it  can  never  lose  the  saline  taste ;  and  although  it  may  have 
been  washed  in  fresh  water  and  dried  in  a  kiln,  still  the  washing  gives  it  a  bleached  appearance, 
and  the  subsequent  drying  may  bo  detected  by  either  the  smell  or  the  taste.  Wheat  tliat  has  been 
sheelcd,  to  make  it  look  round  and  plump,  may  be  delected  by  the  appearance  of  the  ends  being 
rubbed  down.  Wheat  that  has  been  heated  in  the  stack,  though  not  affected  in  color,  will  taste 
bitter  on  being  chewed.  Wheat  that  has  been  long  in  the  granary  appears  dull  and  dirty,  though 
it  may  have  been  passed  through  the  fanners;  and  although  it  may  not  have  been  injured,  it 
always  contracts  a  musty  smell.  Wheat  is  liable  to  the  attacks  of  insects  in  the  granary,  which 
breed  within  its  shell  and  eat  the  kernel.  This  mode  of  destruction,  occasioned  by  the  weevil,  is 
easily  detected  by  the  grain  feeling  light  in  hand,  and  the  holes  may  easily  be  seen  from  which 
the  perfect  insect  has  made  its  escape.  Germinated,  swollen,  burst  bruised  grains,  as  weU  aa  the 
admixture  of  other  kinds  of  grain  and  seeds,  are  easily  detected  by  the  eye. 

(1492.)  Difference  of  opinion  exist  in  regard  to  the  bejtt  mode  ofpreMerving  teheoi  in  eranariet. 
The  usual  practice  is  to  shovel  the  heap  over  fh>m  the  bottom  every  few  weeks,  according  to  the 
dr\'ness  or  dampness  of  the  air,  or  heal  or  coldness  of  the  atmosphere.  In  this  mode  of  treatment 
a  free  ventilation  of  the  air  is  requisite  in  the  granary,  and  the  worst  state  of  the  atmosphere  for  the 
grain  is  when  moi$t  and  varm.  Extreme  heat  or  extreme  cold  are  preservatives  of^ grain.  The 
practice  of  othera  is  not  to  turn  over  their  wheat  at  all.  but  to  keep  it  in  very  tliick  masses,  reaching 
from  ihc  floor  to  the  ceiling,  and  quite  in  the  dark.  No  doubt  if  air  could  be  excluded  efTectnally 
from  a  granary,  the  grain  could  be  preserved  in  it  without  farther  trouble ;  and  a  good  plan  of  ex* 
clading  the  air  entirely  seems  lo  be  to  heap  the  wheat  as  thick  together  as  possible.  There  if  u 
(28) 
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Utile  doobt,  however,  that  wheat  which  has  been  kept  long  in  heap  witboat  turning,  retains  its 
color  in  a  fresher  atate  than  tliat  which  is  freqaenily  turned ;  and  a  good  plan  for  preserving 
the  color  seems  to  be  to  keep  wheat  in  the  dark.  The  ancients  used  to  preserve  grain  many 
years,  to  serve  for  food  when  years  of  famine  overtook  them.  When  Joseph  was  in  Egvpt,  wheat 
was  preserved  for  seven  years  in  the  stores ;  but  tliis  mi^ht  not  be  a  difficult  matter  m  fo  dry  a 
climate  as  £gypt ;  and  in  Sicily.  Spain,  and  in  the  northern  parts  of  Africa,  pitu  were  wont  to  be 
formed  in  the  ground  to  preserve  grain;  and  the  Eomuns  were  so  impressed  with  the  necessity 
of  preserving  grain,  that  they  look  great  ^ains  in  the  construction  of  their  granaries,  which  are 
related  to  have  keep  wheat  for  50  and  millet  for  100  years.*  But  as  to  the  farmer,  Uie  question 
bow  wheat  is  best  preserved  in  granaries  should  little  affect  him,  as  the  best  way  of  keepiug  his 
wlieat  is  in  the  straw  in  the  stack  ;  and  when  the  stacks  are  threshed  for  the  straw,  he  should  dis- 

S»se  of  his  wheat  immediately,  and  take  the  current  market  prices.  In  a  series  of  3'cars,  daring 
c  currency  of  a  lease,  this  is  bis  safest  practice  ;  and  besides  securing  him,  in  the  lung  run,  of  an 
average  price,  it  saves  him  a  great  deal  of  trouble  in  looking  after  tlie  grain,  and  a  great  deal  of 
vexation  when  prices  fall  below  their  expected  amount.  Two  friends  of  mine,  farmers,  were 
both  great  losers  by  keeping  wheat  of  their  own  growth  on  speculation.  They  each  stored  three 
vears'  crop,  and  tliough  offered  £6  a  c^uarter  for  it,  they  kept  it  with  the  view  of  obtaining  more, 
Dui  were  never  offered  so  much  again ;  and  after  prices  dropped  gradually  to  (ios.  and  were 
not  likely  to  rise  immediately,  ihey  sold  off  llie  whole  stock.  Such  is  most  likely  to  be  the 
fate  of  most  farmers  who  speculate  m  wheat,  even  of  their  own  growth ;  but  when  they  venture 
on  purchasing  the  wheat  of  otliers,  tliejr  forego  their  proper  profession,  and  become  merchants, 
au(l  thence  become  involved  in  tlic  intricacies  of  trade,  of  which  they  roast  bo  quite  ignorant;  and 
probably  only  become  sensible  of  their  ignorance  after  feeling  llie  effects  of  their  temerity. 

(149:).)  Wheat  is  prepared  for  the  use  of  miui  by  being  ground  mlo  fiour.  The  machinery 
at«e<I  for  grinding  wheat,  consists  of  a  number  of  parts,  each  of  which  periorros  its  separate  work, 
and  they  are  all  strongly  constructed.  The  Ih'st  process  v^'hich  wheat  undergoes  in  grinding,  is 
in  being  put  through  tlie  sheding  ciflinder,  which  rubs  off  any  extraneous  matter  belonging  or 
adhering  to  tlie  outer  skin  of  the  gniin,  and  separates  every  foreign  matter  from  the  wheat.  In 
this  process  the  wheat  is  mado  shorter  in  length,  brifshter  in  color,  and  freed  from  every  impurity. 
Tlte  quantity  of  black,  suffocating  dust  which  flies  off  from  the  cylinder  in  the  process  of  sheeling, 
and  the  seeds  and  other  substances  which  are  separated  from  the  grain,  are  collected  together, 
surprise  every  one,  who  has  never  wiinest«d  tlie  process,  how  such  impurities  can  have  proceeded 
from  an  apparently  clettn  tatnp/r.  After  the  shecling,  the  prepared  wheat  is  put  into  a  large  hop- 
per, which  conveys  it  to  two  millstones  of  French  burr,  to  be  groond.t  In  the  grinding,  the  wheat 
IS  converted  into  flour,  which  still  contains  all  the  ingredients  of  the  wheat,  and  has  acquired  a 
bi^  degree  of  temperature.  In  order  to  cool  it,  which  should  be  done  as  quickly  as  possible,  it 
is  immediately  earned  to  the  well  ventilated  cooling-room,  to  be  spread  open  its  wooden  floor, 
and  turned  frequently  over  with  a  wooden  shovel,  should  the  grist  have  been  so  large  as  to  cause 
it  to  be  laid  thick  oa  the  floor.  After  it  has  been  thoroughly  cooled,  it  is  made  to  descend  from 
the  cooling-room,  by  a  hopper,  into  the  bolting  or  draxiug  cylinder,  in  which  it  is  separated 
into  its  respective  parts  by  being  brushed  tlirough  wire-cloth  of  different  sizes.  These  parta 
usuallv  «*onsist  ot^fints,  or  fine  floor ;  ot »fcond»f  ( r  second  flour;  of  third*,  c  r  sharps ;  of  hroad  or 
coarse*  bran,  and  ot^fine  bran.  Sometimes  the  coarse  bran  onlv  is  taken  from  the  flour,  which  is  then 
aaJd  to  be  ground  overhead,  and  makes  good  coarse  household  bread.  Sometimes  the  flue  bran  ia 
taken  out  from  the  ovcriiead  flour,  ana  the  coarse  flour  makes  a  sweet  coarse  bread.  On  the 
other  hand,  a  smaller  quantity  of  the  fine  is  taken  out  of  the  bulk  of  flour,  m  order  to  make  the 
finest  as  fine  as  possible,  and  this  is  used  for  pastry  and  fancy  bread ;  and  in  this  ca»e.  the  seconds 
flour  becomes  finer,  and  makes  the  seconds  loaf  of  superior  quality.  More  or  less  of  fine  flour  ia 
taken  out  in  dressing,  by  merely  shifting  a  hinged  board  under  the  dressing  cylinder,  so  as  to  em- 
brace a  larger  or  smaller  space  of  the  upper  or  flner  portion  of  tlie  wire-cloth  of  the  cylinder. 
When  a  large  proportion  of  tlie  bulk  is  made  into  flrst  flour,  this  flour  is  not  fine,  and  the  seconds 
flour  is  thereby  reauced  in  quantity,  and  made  coarser.  The  sharps,  or  that  portion  which  con- 
sists of  the  heart  of  Uic  grain,  and  which  is  broken  ajid  escapes  from  between  the  millstones,  are 
used  by  biscuit  bakers.  The  first  or  broad  bran  is  used  for  bran-mashes,  and  mixing  witli  horse- 
corn,  and  the  fine  bran  is  employed  to  feed  poultry  and  pigs.  As  yon  have  seen  that  the  butchers 
of  London  cut  up  carcasses  of  meat  in  a  greater  number  of  pieces  than  those  of  this  country  ;  so 
the  millers  tliere  dress  the  floor  in  a  greater  number — no  less  tlian  seven  distinct — ^sorta.  These 
torts  are  thus  divided  from  the  flour  of  a  quarter  of  wheat  of  8  boshels  :t 

Bran SbushelsO  pecks. 


Fine  floor. 5  bushels  3  pecks. 

Heconds 0      ..      2      .. 

Finemiddlinn 0      ..      1      .. 

Coarse  midcTUogs 0      ..      0(    .. 

Total 14  bushels  2|  pecks. 


IVemy^pcnny .1      ..      0 

PoUard. 2      ..      0 


6o  that  grinding  nearly  doubles  the  bulk  of  flour  and  bran  above  that  of  the  wheat  { 
(1494.)  Whether  floor  ia  properly  ground,  ia  judged  of  on  being  taken  into  the  band  as  it  faUft 


[t  BoosatngauU  found  w  moch  aa  38|  per  cent  of  husk  or  bran  on  a  Winter  Wheat,  grown 

in  the  Botanic  Garden  of  Paria.  Three  lota  of  good  Engliah  Wheat,  ground  at  Mr.  Robson's  mill, 

in  Darbam.  gave — per  cent  respectively : 

Fine  Flour 74-2 

Borings 0-0 

Sharps 5-8 


75*1 

77'« 
61 
5-6 

11 

Bran  ........... 

7-8          7-0          M 

83 

Waste 

3-2          30          34 

6-6 

Total 

lUU          100         100 

Ed.  Farm.  Ia6.] 

*  Dickson's  Husbandry  of  the  Ancients,  voL  IL 
t  See  Ure*8  Dictionary  of  the  Arts.  arL  Millstones^  fin*  an  accoost  of  this  remarkable  substance. 
(29) 
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from  the  spout  1oadin(?  from  millstonen.  Tt  is  rabbod  by  tbe  tlramb  a^mst  the  mde  of  the 
fore-finder,  and  if  it  feel  pleasantly  nmooth,  without  being  greasy  or  rough,  it  is  well.  Wlien  tbe 
on!cr  eiigt'M  uf  the  niiIl>toues  are  HCt  too  rlose,  tlic  Hour  ruelM  greasy,  becaoac  it  has  been  too  much 
bruised— or  k  tfctf,  an  it  is  termed— ar\|l  it  docs  not  then  easily  riwj  with  yeaiit  in  the  making  of 
bread.  V^'iien  the  stones  arc;  set  too  Ihr  asnndcr,  the  grain  accumulates  under  the  eye  or  the  mill* 
■tone,  and  is  tliere  brffkfn,  which  breaking  prevents  the  Hkin  of  the  grain  being  separated  from  tbe 
flubstancc,  and  the  conKcqnoncc  is,  that  the  bran  fecU  thick,  rough,  and  heavy,  and  there  is  moch 
wa«tc  of  stibsiancp.  Whether  flour  is  properly  rf/rtW,  is  awcrtuined  in  tbe  same  way,  by  rub- 
bing the  fine  flour  between  the  thumb  anrf  forefinger,  and  if  it  ieel  smooth  and  even,  not  In  the 
.east  rontjii  or  gritty,  it  is  well.  To  judge  still  farther  whether  the  flour  has  been  perfectly  dressed, 
if,  on  bciuir  pri'KSod  with  a  nolishcd  article,  Kuch  as  the  back  of  a  plain  gold  or  silver  watch,  or 
the  buck  ot  a  silver  spoon,  tlie  smooth-pressed  .surface  present  no  minute  brown  spots  of  bran  to  a 
good  si^lit,  it  is  clean  dn?s.«(«d :  and  if  any  such  cannot  be  detected  by  a  good  mavnifying-glasa,  it 
IS  as  peif(*cily  dressed  as  prncticnble  with  the  present  form  of  the  machinery.  When  the  large 
bran  is  inspectiM,  and  it  is  found  to  be  entirely  Kkin  and  no  white  substance  of  the  wiK>at  adher* 
ing  to  it.  llie  grinding  has  i>ccn  well  executed ;  and  in  this  state  the  bran,  on  being  thrown  up* 
ward,  will  faM  lightly  toward  the  ground,  being  in  1  irge.  thin  flakes.  The  small  bran  hafl'alwa>« 
a  part  of  the  suhsiuuce  of  the  wheat  attached  to  it:  because  it  is  chiefly  derived  from  the  grooi'e 
which  lurms  the  hofom  ol  th.-  grain,  and  is  only  generated  after  the  large  bran  has  been  sloughed 
off*,  and  a  portion  of  the  grain  itself  ground  down  to  ihe  level  of  the  groove.  There  is  no  means 
of  judging  whether  any  parcel  of  flour  will  make  good  bread,  the^/wr  of  the  opaque  and  flinty 
wheats  being  inxlistinguisliable  from  one  another,  and  it  is  perhaps  this  dif&culty  which  induces 
bakers  to  buy  wlu^at.  and  g(;t  it  made  in  flour  on  their  own  account;  otherwise  the  simplest  plan 
for  them  woiild  be  lo  buy  the  »>ort  of  flour  they  wnnt.  On  account  of  this  practice  of  the  bakers* 
muny  of  the  flour  millers  in  Scotland  grind  onfy  on  hire. 

(H9.'^.)  Flour  is  put  up  in  what  are  called  sotk'^  of  SHO  lbs.,  or  90  stones  [of  14  pounds]  imperial. 
It  is  rei.den>d  fii-m  in  the  sack  by  the  sack  being  occasioi-nllv  beaten  against  the  floor  by  means 
of  a  fork  lever,  when  filling  at  the  spout  lending  from  the  dier«4ing  machine.  Of  wheat  weighing 
about  6-1  Ib.M.  per  biislu'l.  4^  or  5  bushels  will  be  required  to  n.ake  a  rack  of  fine  floor.  Of  the 
fine  crop  of  li'l''.  T  remember  of  the  late  Mr.  Brown.  Whtfsome  Hill.  Berwickshire,  selling  lo 
Mr.  MncKHN ,  of  Clarabud  Mill,  in  the  same  county.  POO  bolls,  or  4,800  bushels  of  red  Dantzic  creeping 
wheat,  which  weijL'hed  27  Konespcr  boll,  or  63  lbs.  per  bushel,  and  yielded  24  stones  of  fine  flour, 
and  only  3  stones  of  refuse — that  is,  onl^-  one  ninth  of  refuse  of  the  entire  weight.*  I  find  the  fine 
white  whcMt  used  b}-  the  bakers  of  Edmburgh  yields  \^{  stones  of  14  lbs.  of  flour  from  4  bushels, 
weighing  18  sts..  and  2  stones  of  odd.  seconas,  parings,  sharps,  and  waste,  and  2)  sts.  of  bran. 

(1496.)  Many  devices  are  practiced  to  ndnlferatejlovr.  I  remember  a  miller  in  Cornwall  being 
fined  in  very  lieavv  penalties  for  adultcTating  his  fiour  with  the  washed  felspar  obtained  from  the 
distntegration  of  the  trranitc  of  his  nelghborliood.  Potato  flour  and  bean  flour  are  mixed  with 
wheat  flour,  and  tliough  not  positively  unwholesome,  or  perhaps  unlawful,  are  frauds  when  so 
nsed,  as  being  articles  of  inferior  valne  to  the  flour  of  wheat.  There  are  modes,  however,  of 
detecting  any  kind  of  adulteration.  -  "If  potato  floor  be  added,"  savs  Dr.  Ure,  "which  is  fre- 
quently done  in  France,  since  a  vessel  which  contains  1  lb.  of  wheat  fiour  will  contain  \\  lbs.  of 
potato  flour,  the  pniportion  of  this  adulterniion  may  be  easily  estimated.  If  gypsum  or  ground 
ix>nc8  be  mixed  with  flour,  they  will  not  only  increase  its  density  still  more,  bot'tney  will  remain 
aAer  burning  away  the  meal."  "Bean  or  pea  flour  may  be  cfetccted  by  pouring  Doil ing  water 
upon  it,  which  develops  the  peculiar  smell  of  these  two  substances."  ••  Nitric  acid  has  the  prop* 
crty  of  coloring  wheat  flour  of  a  fine  orange  yellow,  whereas  it  dot's  not  affect  tbe  color  of  potato 
flour."  "  Pure  muriatic  acid  colors  wheat  flour  of  a  deep  violet,  but  dissolves  potato  fecula."  "  As 
fccula  absorbs  less  water  than  flour,  this  affords  a  reany  means  of  detection."  "Alum  may  be 
detected  iu  bread  by  treating  the  bread  in  water,  and  pouring  a  few  drops  of  nitrate  or  muriate 
of  banrtes  in  It,  when  a  heavy  while  precipitate  will  follow,  indicating  the  presence  of  salphnric 
acid.' 't  ••  Gnaiacnm,"  says  Dr.  Thomson,  "  is  rendered  hive  by  various  animal  and  vegetable 
substances.  It  becomes  blue,  according  to  Tadei,  when  rubbed  in  the  state  of  powder  with 
gluten  of  wheat,  or  with  the  farina  which  it  contains."!  If  a  little  of  this  gum  and  water  be 
put  among  flour,  it  is  a  very  g(X)d  and  easj'test  of  its  soundness  when  the  flour  becomes  blve. 
**  It  has  been  found  so  difllcnlt  to  detect  the  adulteration  of  flour."  remarks  Mr.  Babbape.  "  and 
to  mea.sure  its  g^ood  qualities,  that,  contrary  to  the  maxim  that  Government  can  generally  pur* 
chase  any  article  at  a  cheaper  rate  than  that  at  which  they  can  manufacture  it,  it  has  been  coiisid> 
ered  more  economical  to  build  extensive  flour  mills,  and  to  grind  their  own  com,  than  to  verify 
each  sack  purchased,  and  to  employ  persons  in  continually  devising  methods  of  detecting  the 
new  modes  of  adulteration  which  might  be  resorted  to."|J 

(1497.)  Any  one  may  analyze  flour  in  this  way :  "  A  ductile  paste  is  to  be  made  wiih  1  lb.  of 
flour  and  a  sufRcient  quantity  of  wat£r,  and  lefl  at  rest  for  an  hour ;  then  having  laid  across  a 
bowl  a  piece  of  silken  sieve  stuff'a  litltc  below  the  snriacc  of  the  water  in  the  bowl,  the  paste  is 
to  be  laid  on  the  sieve,  on  a  level  with  the  water,  and  kneaded  tenderly  with  the  hand,  so  as 

merely  to  wash  the  starchy  particles  out  of  it The  water  must  bo  several  times  renewed, 

nntil  it  ceases  to  become  milky.    The  gluten  remains  on  the  sievc."^ 

(1498.)  Thn  analysis  of  wheat  ai)d  flour  by  the  celebrated  Vauquelin  ^ave  the  following  re* 
suits.  It  may  be  observed,  however,  of  the  vv^heat  and  flour  subjected  to  this  analysis,  that  they 
were  of  foreign  growth,  and  the  results  cannot  be  adopted  for  practical  purposes  in  this  coantry, 
as  if  they  liad  been  obtained  from  British  wheat  and  flour.    "In  general,"  says  Davy,  "the 

^  As  an  instance  of  tlie  grnat  fluctuation  in  the  price  of  wheat  occasioned  hr  a  difference  in  seasons,! may 
mention  ihst  |mrt  of  this  tine  wheat  was  sold  in  1815  for  32b  per  boll  of  fibunbels,  or  5a.  4d.  per  bushei; 
and  in  Auinist.  1816,  a  very  wet  scsson.  part  wss  sold  for  lOSs.  per  boll,  or  17s.  6d.  per  bushei. 
t  Ure'B  DictiuDsry  of  the  Arts,  at.  Flnur  itf  Wheat    t  Thomson'*  Organic  ("hemisirT,  Vr^itiAlUt, 
I  Uabhsi^  on  the  Economy  of  Machinery  and  Manomctttres.    §  Ure'i  Oirtionafy  of  the  Arts,  art,  JTrsarf. 
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wheal  of  warm  climates  aboaods  more  in  glaten.  and  in  inaolable  parts ;  and  it  is  of  greater  ape 
cilic  frravity,  harder,  and  more  difflcall  to  grind."* 


COMPOIOBNTB. 

French 
wheac 

OdesM 
hard 
wheat. 

OdeMa 

soft 

wheat 

Ditta 

Flour  of 

Furb 

bakers. 

Do.  uf  (}uud 

quality,  niid 

iu  puhlic 

»*i>iHlilit)h- 

Ditto, 
iufuriur 
kind. 

Starch 

Olaten 

S'lgar 

Oom 

Bran 

Water 

71-49 

10-90 

4-72 

332 

10-00 

56  5. 

14-55 
8-48 
4-90 
2-30 

12^0 

62-00 

12'00 

7-56 

5-80 

1-20 

10  00 

72-00 
7-30 
5-43 
3-30 

«  •  •« 

1200 

7;J-8 

10-2 

4-2 

2-8 

100 

71-2 

10-3 

4-8 

36 

80 

67-78 
9  02 
480 
4-60 
200 

12  00 

Total 

107-49 

98-73 

98-56 

100-02 

1000 

979 

10U-20t 

It  appears  that  Odessa  wheat  contains  more  sugar  than  French  wheat.  The  glaten  mentioned 
hero  is  a  mixtore  of  gluten  and  nibamen.  The  gum  lias  a  brown  color,  and  coiiiains  azoie.  It 
is  the  Kloten  which  gives  to  a  mixture  of  flour  and  water  its  teuauiousuetM,  duciiliiy,  and  elasti- 
city, aud  forms  ttie  nourisliing  property  of  loaf  brearl.  Gluten  lias  a  ereat  rcM^mblaxicc  to  auimal 
teudon  or  membrane,  containing  no  lens  than  14 1  ficr  cent  of  azoie.  Wlion  f*ubioclod  to  fc-rmeut- 
aiiou,  which  ie  of  a  peculiar  characler,  and  htu*  thereby  obtaiued  lliu  appolliaiuD  of  parurry  fer- 
meuiatioa,  a  con^tlJerublu  volume  of  carbonic  acid  gas  is  evolved,  but  which  is  retained  iu  the 
ma<«!i  of  the  dougb  by  tbo  tenacity  of  the  gluten.  Thus  coufiaed  duriug  its  evolulion.  tiie  ga.s  ex- 
pands the  dough  to  nearly  double  its  pristine  volume,  and  gives  it  its  vesicular  ttsxture  ;  aud  it  ia 
the  iufinite  number  of  these  celiuU>s  filled  with  carUmic  acid  gas,  and  appare utly  lined  with  a 
glutinous  membrane  of  a  silky  softness,  that  gives  to  ilie  well-baked  loaf  lliut  light,  elustfc,  po- 
rous cousiitniion  which  t^ood  bread  always  poM.sesseA.t 

(1499.)  l^'wea  was  at  first  used  to  prmluce  the  i'ermentalion  spoken  of  in  dough.  It  is  nothing 
more  than  a  piece  of  dough  kept  in  a  warm  plauc  until  it  uutlergues  u  proce.ss  of  fermeutution, 
awelliug,  beoomiug  spongy,  or  full  of  air  bubbles,  at  leuijih  dMengugiug  au  uciiiulo  spirilous  va* 
por,  ami  coutractiug  a  sour  ta-ste.  A  mueli  bo  tier  proinoier  of  the  panary  fermentation  is  yeast, 
which  is  tiie  viiicitl  froth  iliat  rises  ou  toe  burt'aoe  ot  beer  in  tlie  liri^t  stage  of  its  lenueniatiou. 

(l.>00.)  With  good  wheaten  Hour,  the  prnportiou  giveu  by  the  bakers  to  make  bread  is  | 
weight  of  dour  and  ^  of  yeast,  water,  and  HuJt.  Tue  breail  los«js  1-7  of  its  wei^'ht  iu  baking. 
With  thesie  proportions,  a  sack  of  tlour  ol  udJ  los.  yieid.<<  92  loaves  of  4  lbs.  each,  |:)U8  |)OUuds.] 

(1501.)  It  is  not  uunsuttl  for  farmers  to  bake  lliuir  liou.subold  bread,  aud  it  may  ue  done  iu  Uiis 
way  :  Take,  say  24  Ib^i.  of  Hour,  wneUier  line  or  gruuu  1  overhead,  and  nut  it  in  a  hollow  clay 
dish.  M.ike  a  deep  hoJow  in  the  middle  oi  it ;  and  sprinkle  a  haudftill  oi  salt  over  it.  Then  take 
i  a  pint  of  thick,  sweet,  fresh,  well  washed  yeast,  about  5  quarts  of  milk  warm  water,  from  65-*  to 
TO-*  Kaiir.  and  a  piut  of  bruu.  aud  siir  them  lu^etlicr  iu  a  pitcher.  Ti>o  hot  water  will  stop,  and 
too  cold  will  prevent  fermeutuliou.  Pour  the  water  auii  yea.st  ovorth<'  flour  through  a  sieve,  aud, 
mixing  all  lightly  lo.;ether,  net  the  mas4  beture  the  lire,  covering  it  with  a  cloth.  Light  the  oven 
fire,  and  bri;i.^  it  to  a  due  heat.  In  aLt.fUi  uu  hour  the  sponge  will  have  riacn  suIBcientiy,  when  it 
slioiild  he  kuoadud  with  con.sideruble  lorce  for  about  15  or  20  minutes.  The  dough  should  not 
be  worked  loo  stiff,  though  it  requires  to  be  a  little  suffer  when  the  loaves  ore  fired  ou  lliuir  own 
soles  than  when  tired  hi  pans.  Tne  kneaded  dough  is  again  set  before  the  Hre,  and  covered  with 
B  cloih  as  before,  when  a  new  feruii'iiialion  eusuu.^.  whicli  will  have  proceedeil  far  enou;;h  when 
tiic  dough  iucreu.Hes  half  more  iu  bulk,  that  is,  iu  about  au  hour,  when  the  <lough  is  portioned  out 
into  the  size  of  the  loaves  dcbi'-itd.  and  placed  iu  the  oveu  to  be  tired.  If  tlie  (»ven  is  icx)  hot, 
Ute  dou.^h  will  be  ip'o-usted  on  the  suriuce  too  uiucii  aud  too  soon,  aud  if  too  oold.  llie  bread  will 
be  heavy,  and  not  ri^e  satlicienlly  iu  the  liriug.  Experience  mast  teach  these  particulars.  Thia 
quantity  will  make  31  Ibn.  of  bread. 

(1502.)  Tiie  danger  of  making  the  bread  "Onr  is  incurred  between  the  first  and  second  proccsaea 
of  fermeutaliou.  In  the  lii':»t  it  is  liu  vinous  fermentation,  which  of  itself  is  inuocent  but  if  in- 
creased heat  is  at>plied.  or  the  spinige  allO'Ved  to  stand  loo  Song,  it  is  apt  to  run  into  the  acetoua 
feruientaiiou.  This  tendency  is  clieekt^d  iluring  the  tir!4t  proces.i  by  kneiiding  the  dou.(h  in  time. 
If,  however,  the  second  feriueutation  is  allowed  to  (-outiniie  louger  than  it  should  be.  the  actHous 
forni^nitaliou  will  rapi  lly  appear,  and  then  the  bread  will  inevitably  bo  s(mr  unh^ss  some  coun- 
teractiu.^  expeilient  is  adopted,  such  an  the  application  of  an  alkali,  as  carbouato  of  so.la,  or  of  an 
aUaline  earth,  ha  ina.^nesia  or  chalk.  It  is  ccTiuiiily  bettor  to  employ  these  ueutralizing  ingredi* 
cnt-H  ihiin  to  allow  tli<!  batch  of  bread  to  become  sour,  but  better  still  to  um)  the  means  oi'  making 
the  b.itcli  into  sweet  bread  than  to  rectify  that  acidity  iu  it  which  fiu^ht  never  to  have  overtaken 
it;  u.id  tiie  means  of  svuidiug  acidity  are,  to  make  the  sponge  fresli  in  the  morning,  a  short  time 
before  the  bread  is  to  he  fired.  aii<l  not  to  allo.v  it  to  slaud  over  night  in  the  kiichen,  iu  a  low  tem- 
perature.   J  speak  from  experience,  aud  cau  safely  uvur  that  witli  tliese  precautious  not  a  soar 


[t  Under  more  appropriate  heads,  shall  we  note  the  resalta  of  a  great  variety  of  more  modem 
experi  neiits  and  analyses,  toacliing  thi.<)  important  subject  in  every  light  Profe.4sor  Job.iston  ii 
of  opinion  that  the  quantity  of  gluten  contained  in  English  Wheat  has  generally  been  stated 
much  too  high.  He  concludea  ou  a  view  of  all  that  has  been  aaid  and  done,  that  the  quantity  of 
gluten  iu  Kugliadi  flour  is  seldom  more  th  in  ten  pur  ceut|  Jid,  Fartn,  Ub.\ 

"  Oiivy'ii  Lecturer  on  A'^enltuntl  C(i»«ml.'nry,  Kdiilon  of  1830. 
\  Tuuuisuu's  Orj^aaic  Ulicmistry,  yr^i£ahU$. 
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,  loaf  was  seen  in  my  hoaae  for  many  yeara.    I  do  not  say  that  a  sponge  left  orer  nigbt  mtui  be^ 

^  come  poar.  bat  only  that  it  is  much  more  opt  to  become  ao  than  when  freah  Aiade.    When  the 

Bocoiid  fermentation  is  allowed  to  proceea  too  I'ar,  both  the  lactic  and  aceiic  acida  are  formed ; 
I  the  former  most  iscnsibly  afiecta  the  taste,  and  the  latter  the  smell ;  and  both  combine  to  maJke 

I  bread  mnr. 

I  (l.')Q3.)  Brewer's  barm  makes  the  lightest  and  best  veoAt  for  famfly  ose,  and  what  of  it  may  not 

I  be  uMod  at  one  time  may  be  kept  sweet  for  some  wecas  in  the  followingr  manner.    "  As  this  sab* 

stance  worko  out  of  the  barreltf,  it  should  be  placed  in  deep  pans,  and  left  to  settle  for  a  day  or 
two.    The  tiiiu  fluid  should  tlicn  be  poured  on|  and  the  pan  tilled  with  cold  fresh  spring  water, 
t  stirring  the  thick  ycsHt  well  up.    Every  day  this  operation  is  to  be  repeated,  and  occasionally  it 

ought  to  he  strained  through  a  sieve  into  another  vessel.     It  will  thus  always  be  ready  for  nae." 
Rxperieucc  alone  can  tell  whether  the  scent  or  appearance  of  yeast  procured  at  a  brewery  are 
I  thoHe  the  most  desirable  ;  but  tliese  hints  may  prove  useful    *-  It  it  be  fit  for  the  purpose,  it  will 

'  smell  ratlter  fragrant;  if  stale  it  will  have  a  strong  acid,  and  slightly  putrid  scent    In  this  state, 

we  have  known  it  to  be  recovered  and  rendered  availa*  le,  by  adding  a  tea-spooufull  of  floor,  the 
I  same  of  sugar,  a  salt-ttpounfuU  of  suit,  and  a  tea-cupfuU  of  warm  water,  to  a  |  pint  of  yeast,  and  fiet> 

[  ting  it  near  ihc  fire  to  ritH;,  having  well  stirred  it.    This  should  be  done  about  un  hour  before  it  la 

I  iuttuidcd  to  be  mixed  with  the  flour ;  for  that  time  is  ix*qnirod  in  order  to  watch  whether  tlto  fermen- 

tative principlf  is  strong  enough  to  work  the  bread.     lu  a  quarter  of  an  hour,  the  mass  will  have 
^  nearly  rcach(?d   its  liight,  and'a  fine  head  will  have  formed.     This  must  be  looked  at  carefully. 

If  it  cuiitiiiue  up  and  a[)pear  opaque,  it  m:iy  be  trusted  ;   but  if  it  *  go  back,'  that  is,  sink,  look  liol- 
low  and  wiitery,  atid  the  hubbies  break,  it  will  infallibly  ppoil  the  batch;  it  mu!<t  tie  thrown 
I  away.     Brrrn  oigkt  alirays  to  btf  7*.-«'/f.  however  frt'sli  and  good  llio  termentmay  he  found.    Bran 

contains  an  acid  principle  which  tends  to  subdue  ilie  bitter  taste  of  the  hop,  and  it  also  possevsea 
nnich  leiTiK'nlative  mailer  that  ai^Msts  the  action  of  the  yeant"  In  tliis  wav,  "  we  have  ourselves 
baked  bread  that  was  made  with  the  barm  for  our  own  horoe-brcw<»d  "beer  for  six  successive 
weirks :  ncit  from  necessity,  but  in  order  to  ascertain  the  extent  of  lime  to  which  yeast  might  be 
kopt  sweet."* 
(1504.)  It  is  a>«sumed  by  some  people,  that  a  mixture  of  potatoes  among  wheatcn  flonr  rea- 
*  derH  bread  lighter  and  more  wholesome.    That  it  will  render  bread  whiter  I  have  no  doubt;  but 

,  I  have  as  litu  ■  doubt  that  it  will  render  it  more  inf^ipid,  and  more  than  this,  it  is  demonstrable 

r  tliat  its  use  is  less  ecnnomical  than  whoatim  flour.    Tlius,  take  a  bushel  of  "seconds"  floor, 

'  weighing  .'>C  lbs.  at  os.  6d.     A  batch  of  bread,  to  connisi  of  *J1  lbs.,  will  absorb  aa  much  water, 

and  require  as  much  yeast  and  salt,  an  will  yield  7  leaves,  of  4  lbs.  each,  for  2s.  4d.  per  loaC  **  If, 
instead  of  7  lbs.  of  the  flour,  the  same  weiijht  of  raw  potatoes  be  substituted  with  the  hope  of 
saving  by  the  comparatively  low  price  of  the  latter  arti<*Ie.  the  quantity  of  bread  that  will  be 
yielded  will  be  hut  a  trijlc  more  tnrtn  wonld  hare  bvtn  produced  ft  om  14  lbs.  of  fiour  Only,  with- 
out  the  addition  of  the  7  lbs.  of  potatoes;  for  the  starch  of  this  root  is  ilie  only  nutritive  part,  and 
we  have  proved  that  but  1-7  or  ^  of  it  in  contained  in  ever^  pound,  the  remainder  being  water 
and  innatritive  matter.  Only  20  lbs.  of  bread,  therefore,  inKtcad  of  28  lbs.,  will  be  obtained; 
and  this,  though  white,  will  be  comparatively  flavorless,  and  liable  to  become  dry  and  soor  in  ft 
,  fevv  days;  whereas,  without  the  latter  addition,  bread  made  in  private  iamiliea  will  keep  trdl  fiar 

3  weeks,  though,  afler  a  fortnight,  it  begins  to  deteriorate,  especially  in  the  aatnmn."    The  cal> 
culuiion  of  comparative  cost  is  thus  shown : — 


Flour.  14  lbs.,  say  at  Ijd.  per  lb =    Is.  5|d. 

Potatoes,  7  lbs.,  say  at  5s.  per  sack =    0    2 

Yeast  and  fuel =    0    4| 

2s.  oaT 

The  yield  20  lbs.,  or  5  loaves  of  4  lbs.  each,  will  be  nearly  5d.  each,  which  is  dearer  than  the  wheatcn 
loaves,which  were  4d.  each,  and  the  bread  besides  of  inferior  quality.  "  There  are  persons  who 
assert — tor  we  have  heard  them — that  there  is  no  economy  in  baking  at  home.  An  accurate  and 
constant  attention  to  the  matter,  wiih  a  close  calealalion  of  every  week's  results  for  several 
years — a  calculation  induced  by  the  sheer  love  of  investigation  and  experiment — enable  us  to  as- 
sure our  readers  that  a  gain  is  invariably  made  of  from  l|d.  to  2d.  on  tiie  4d  loaf.  If  *dl  be  in* 
trusted  to  servants,  we  do  not  pretend  to  deny  that  the  waste  may  neutralize  the  profit ;  but,  with 
care  and  tuvestigation,  we  pledge  our  veracity  that  the  saving  will  prove  to  be  considerublc."t 
These  are  the  observations  of  a  notable  housewife. 

{l.'iO.'i.j  The  microscope  his  ascertained  the  structure  of  Kl^eaten  fiovr.  " The  largest ^ains  of 
the  fecuia  of  wheat."  says  K.a.<<pail,  "  do  not  generally  exceed  .002  of  an  inch  in  size.  They  are 
spherical,  aad  along  with  tliem  we  sec  empty  and  torn  membranes,  resulting  from  the  bruisting 
of  tlie  grains  by  the  mill.  Thev  are  mucli  smaller,  rounder,  and  better  preserved,  when  they 
are  extracted  from  the  grain  while  it  is  ^'reenish,  and  not  ripened  on  the  stalk."  "  Panificaticm," 
he  observes,  "  is  a  process  whose  object  is  to  burst  all  the  grains  of  fecuia,  which  are  in  the  &• 
rina.  associated  wiih  a  very  fermentable  substance  called  gluten.  The  finest  and  best  baked 
bread  is  what  is  made  of  farina  abounding  in  an  ebstic  gluten ;  for  this  gluten,  rising  in  large 
blisters  by  the  dilatation  of  the  gases  imprisoned  within  it,  allows  each  feculent  grain  to  panic!- 
p:ii«j  in  the  communicalion  of  the  heat,  and  to  hurst,  as  it  would  by  boiling.  Hence,  alter  panifi- 
ration.  if  the  paste  has  been  well  kneaded,  we  do  not  find  a  single  grain  of  fecuia  entire.  The 
bread  will  he  duller  and  less  properly  baked,  if  it  contains  less  of  this  gluten.  This  is  the  rea 
son  why,  other  circoniiitances  being  alike,  the  bread  of  rye  and  barley  is  less  nouriohiug  than 
that  of*wh»'at.  Whcalen  bread  will  likewi.<)c  be  heavier  and  less  perfect,  according  as  the 
flour  has  been  more  or  less  mixed  with  other  grain  or  with  fecuia.  It  has  been  obaerved,"  be 
oomiuues,  "  Uiat  the  more  of  foreign  fecuia  we  mix  with  flour  the  less  increase  of  weight  does 


*  Quarterly  Journal  of  Agriculture,  voL  U.  t  Ibid.  vol.  ix. 
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the  bread  acqaire.  Tha«,  6  Iba.  of  floor  produce  8  lbs.  of  bread ;  bat  3  Iba.  of  fecala  of  the  po- 
tato, with  3  lbs.  of  flour,  produce  ooly  6  Iba.  of  bread.  The  rea«>a  of  ibM  is  the  following :— > 
The  grains  of  fecula  do  not  imbibe  me  water,  but  only  are  moistened  by  it ;  in  other  words,  It 
only  adheres  to  them.  The  gluten,  on  the  other  hand,  imbibes  it  as  a  sponge  would  do.  and  the 
more  it  is  kneaded  the  more  it  imbibes,  and  the  waier  thus  imbibed  adds  to  the  weight  of  the 
bread.  There  are  two  reasons,  then,  against  this  sort  of  mixtures ;  and  Uiis  adulteration,  though 
it  be  not  a  crime,  is  still  a  fraud,  because  the  immodiale  result  of  ic  is  to  diminijih  at  once  the 
weight  and  the  nutritive  quality  of  the  bread."  Thus  the  minutest  scientific  research  corrobo* 
rates  facts  evolved  by  practice. 

(1506.)  Wheat  eotUains  more  gluten  than  any  of  the  other  mins,  and  it  is  this  substance 
which  confers  the  relative  value  on  wheat  as  on  article  uf  food,  it  is  most  developed  when  used 
in  the  form  of  bread.  "  If  we  prepare  two  masses  of  gluten  by  kneading,"  says  Raspail,  **  we 
shall  not  be  able  to  make  them  unite  by  simple  contact ;  but  if  we  tear  open  the  side  of  each,  and 
bring  the  edges  together,  the  smallest  efibrt  will  be  sufficient  to  unite  the  two  masses  into  one. 
The  object  of  kneading,  then,  is  to  prem  tlie  two  edf^es  of  the  glutinous  parcels  against  each 
nihor.  Hence  the  quantity  of  gluten  will  vary  according  to  the  mode  of  kneading  employed, 
Thu.4  Ueccaria,  who  contented  himself  with  placing  tlie  farina  in  a  sieve,  and  keeping  it  under  a 
.stn>am  of  water,  but  without  siirring  it,  obtamcd  less  gluten  than  Kosselmeycr,  who,  in  the  first 
I*iuc*e,  made  a  paste  of  the  farina,  and  then  kneaded  it  cuuiiuuall^'  under  a  stream  of  water,  till  the 
water  ceased  to  pa.«8  off  mi  Iky.  In  the  former  process,  the  weight  of  the  water  falling  on  the 
lariiia  brought  a  few  parcels  together,  but  kept  asunder  or  disunited  the  greater  number,  which 
couRt^queutty  passed  through  the  sieve.  In  the  second  process,  on  the  contrary,  the  hand  in 
ktieaiiiiig  compressed,  turned  iu  every  direction,  and  brought  tugctlier  by  every  point  of  contact 
the  scattered  parcels,  and  scarcely  allowed  the  water  to  carry  ofl'  anything  but  the  round  and 
HmooUi  grains  of  fucula.  I  have  ever  found  that,  in  lliis  process,  wc  obtain  more  or  less  gluten, 
according  as  the  paste  in  presxed  in  difiereiil  ways ;  for  when  it  is  merely  compressed  perpendic- 
uiurly,  we  loss  a  good  deal  more  of  the  gluten  than  when  it  is  rolled  upon  itself  with  some  force.*' 

(I.>07.)  In  res^ard  to  tlie  n'l/ri^ive  pn^pertie.'t  of  gluten,  there  is  no  doubt  thoy  are  of  a  superior 
nrJer,  though  nut  fur  the  reason  ascribed  by  Magcudie,  who  concluded  that  gluten  is  nutritious 
hfcause  sugar,  which  contains  no  nitrogen,  could  not  support  dogs  in  life  beyond  a  certain  time ; 
while  Parmentier  was  led  to  infer  that  gluten  remains  undigested.  ''  But  who  does  not  perceive,*' 
junly  a^ks  RaMpail,  ''that  animals  till  then  accustomed  to  live  on  flesh,  must  suffer  on  beiiiff  all 
ut  ouce  deprived  of  this  aliment,  just  as  a  horse  would  suffer  from  being  fed  on  flesh  instead  of 
hay  ;  for  a^  digestion  is  a  complex  operation,  why  should  we  seek  to  study  it  by  violating  its  ele- 
niouts  ?  K)ugur  will  not  ferment  by  itself— why,  tlien.  expect  that  it  should  ferment  without  albu- 
mon  in  the  stomach  7  If  this  mode  of  experimenting  entitle  us  to  erase  sugar,  oil,  and  gum 
from  the  list  of  nutritive  substances,  wc  must  also  erase  pure  gluten  and  even  pure  oibunieii; 
for  if  an  animal  be  fed  on  ttiem  alone  it  will  die  just  as  ceitainly  as  if  it  had  been  fed  exclusively  on 
su^ar.  This  i.s  one  of  these  questions,"  he  concludes,  "in  which  both  sides  are  wrong,  and  the 
truili  lies  in  blending  the  oppot<ite  opinions  together.  Neither  gluten  nor  sugar,  taken  singly,  is 
nutritive;  but  tlie^  become  alimentary  when  united." 

(15U8.)  Wheat  19  used  in  «^/rc^  making.  "In  starching  linen,"  says  llaspail,  "the  fecula  of 
the  potato,  of  the  horse-chestnut,  A:c.  may  be  used,  as  well  as  that  of  wheat ;  and  it  may  be  used 
either  hot  or  cold,  in  the  state  of  starch  or  of  powder.  The  effect  will  be  the  same,  provided  the 
irons  used  be  sulBciently  heated.  It  is  sufficient  to  mix  the  fecala  with  a  little  water,  to  dip  the 
linen  in  it,  clapping  it  with  the  hand,  and  to  apply  the  hot  iron  while  the  linen  is  still  moist  The 
grnuis  of  fecula  wnl  burst  from  the  action  of  tlie  heat,  the  membranes  will  dilate  as  they  com- 
bine with  a  portion  of  the  water  that  is  present  the  soluble  mass  will  bo  freely  dissolved  in  tlie 
rest  of  it  and  the  linen  will  bu  starched  and  dried  by  one  process."  Fecula  is  used  in  making 
size  tor  paper  as  wed  as  glue ;  and  "  it  is  known  tliat  weavers  are  obliged,  in  order  to  preserve 
the  humidity  of  the  ^i/^er  used  in  dressing  the  threads,  to  work  habitually  in  low,  damp,  and 
consequently  nnwbolesome  places.  Dubiic,  an  apothecary  at  Rouen,  proposed  to  add  to  tlie 
dressing  a  deliquescent  chloride,  which,  by  attracting  the  moisture  of  the  air,  might  prevent  tlie 
drying  of  the  baiter,  and  thus  admit  of  the  workman  carrying  on  his  labor  in  drier  and  moro 
healthy  places.  Vergnaud  recommends  the  use  of  the  fecula  of  the  horse-chestnut  which  con- 
tains a  i>niportion  of  potash  sufficient  to  prevent  the  batter  from  drying."*  "The  wheat  of  the 
S'luihoi  Europe,  in  consequence  of  the  lurger  qnautit^'  of  gluten  it  contains,  is  peculiarly  fitted 
for  making  macaroni  and  other  preparations  of  flour,  in  which  a  glutinous  quality  is  considered  as 
an  excellence."t  The  macaroni  is  formed  into  different  sized  tubes,  by  the  dough  being  pressed 
from  a  machine  in  broad  fillets,  the  edges  of  which  are  brought  into  contact  and  adhere,  while 
the  doogh  is  yet  moist    Macaroni  makes  the  finest  flavored  dish  with  Parmesan  cheese.^ 


[*  It  seems  proper  to  advise  the  reader  here,  that  this  chapter  does  not  embrace,  by  any  means 
all  that  is  said  by  the  author  on  the  subject  of  Wheat  It  will,  hereafter,  be  treated  under  the 
heads— Insects  and  Diseases  affecting — Proper  Degree  of  Ripeness  for  Gotting— Catting  and 
Slooking— Carrying  in  and  Stacking — Comparative  Weights  of  Qrain.  Straw,  and  Roots — Au- 
tumn Sowing.  Plowing  land  for  it — various  moiles  of  doing  this — Importance  of  Thorough  Drain- 
ing—Preparation  of  tlie  Seed  and  Sowing— Best  Varieties— Sowing  by  Dibbling— By  Trans* 
planting— Expenses  of  this,  and  Sowing  of  Seed— Description  of  the  Process  and  Germination 
iLC.  All  tlicse  points  will  be  embraced  in  this  volume,  and  we  coold  wish  to  introdace  them 
now,  in  reference  to  the  coming  season  ;  but  there  are  obvious  reasons  why  we  cannot  break  in 
apon  tlie  systematic  arrangement  of  the  author.]  [E^  Farm.  Lib, 

*  Ra^pnil's  Organic  Chemistry.  t  Davy's  Lectures  on  Agricultural  Chemistry,  Edition  of  IdSO. 
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butltrdom  formM  Ur.  Liwkui  dewribei  »  vi'ricliea 
of  bMrley;)  while  the  Mruwuni  of  ilie  Hi):l<1aiid  and 
AgricuJmrul  Sociuly  amiaim  uperiiiien*  of  30  ttrie 
tiiit.1  n<e  Dilurxl  clu-iHciUiaii  of  Burley  by  Ibe  eu- 
t>  ohvlouly  or  Ibree  kiuda,  4  rowed.  Sniwed,  ud 
■  rawed.  Fl;;,  301  reprcKuU  tlie  tlirce  Ihnna.  wlwm 
D i*  the  I'ntu'ud.nrbcre orbing:  r In  tbe  < roH od ;  and 
t  tlw  a-rowed  1  allDfwbicbHgumrcpnwuliiariej'in 
hall  iu>  nalanl  liie.     Of  ilwne  ibe  b«n:  or  bi^i<  wm 

ilia  Smwtni  hu  lIlDOM  enlirely  su|>pladLed  it.  ind  i> 
.ivatud  variKiy,  ihc  6-rowed 


i«  Am  3d  clan  Triandria.  Id  order  Digyuia.  geoua  Hor 
iBIuFil  order  of  Ihe  Ornmitra.  ProlbiiDr  Low  divida* 
iwintry  ll-.-  S  rowed  and  Ihe  Browed,  aud  «ach  oflbeM 


Ljiobiep 


.     „  barli^y  by  Ibo  erain.  llw 

Cuiti  awiaed.  ana  HiflicieDily  marked  toconnLiiute  diB- 
liiii^C  vnrietluii-  tu  tlie  berc.  llw  mcdhm  line  of  the 
b>Mim  In  10  traced  ax  lo  five  llw  jtraiii  ■  Iwblcd  Ginii, 
oiiF  of  in  HdMippearin){  iMwr  (lian  llie  oilier.  In  ihe 

bjriuy  Ilia  line  ini-M.-i)  nn>(-lit.  and  divid.ii  tlie  grain 
ii:to  iwo  e.|iial  «idf.i.  Tbey  uiv  both  n:|>n-H!iilrd  JQ 
«..    ■»!-.    — iur.1  -  u  .lu.  i.,j.g.  will,  |j„  iwimed  like 


barli-y,  w 


biBK  III 


i;  buvu  I 


FK-aos, 


new  ii|i]ieiv  idiow  a  bnijliter  and  litirer  color,  jilnniiier 

auil  idiiirter  friKip*  qviulier  In  Uw  properly  of  nialiiiiiTi 

tlHin;ib  IcM  lardy  and  pndlHc.  iliau  ilie  camfiiuo  Iwr-     ^.tmrni,  e-tawra  Stowto 

key.   Tliut'(vuiilUi:ituriilirivBli>d  ohiii  acmtwbolh  aide*    ieu  oa  aiuiv  rHHtiLiia 

cr  Uw  iiwinDii  IliHi  hi  tlie  Eii^illali  borU^vH  <■  ■  pwl  cri-       i,ao.  auLir. 

terioii  of  luakliiK;  aud  u  idhh  of  Uie  baiiey  rawl  in 

liJH  coaiiiry  iacouTiined  iiiui  beer  or  Bpirii*  bcitli  of  whieli  rpifnire  tnall  to  prodqre  tlwDi  of  ihe 

■li.iutit  iitwaya  realize  tlie  Iii|[liii4  iirH-o.} 

(I.Ml-l  A  goad  eriip  of  barley  yiuldii  ■ 
turn  iif  froDi  4«  to  SU  l-u^liclx  llw  ilupiTial  ai 
UwhI  barluy  wcih-lia  Inin  U  Ibe  to  .■»  Ibn  | 
buidiuL  A  enip  iif  BO  bui4ic1a  per  aero  will  jt 
ol'  nmw,  ki  Ibe  •iviuitj'  ut'  a  lou  u,  I~b  mciiios 

14  Ibn.  lu  tlio  lUHio.  or  1  ]  ID  I iiid  lliB  woij 

of  tlie  ttraiu  of  dial  civp,  at  X  lbs.  (wr  bui^Kl.  v 
be  l|  biu*.     It  [«ke«  of  biKB  II I  K'ailiK  lo  wcIkh 
1  dracbia;  oJ'  g-niwcd  buikiy.  83  :  aud  of  Clicvu- 
lirr  builey,  iiO  uniiiiH.     Of  llic  three  Itiiida.  lUe 
Clievaliur  i>  macli  tbe  bcavieiit. 

(IM'J.I  By  far  tbe  larL-i'nt  propuritna  of  Ihe  brnbaricy  ktowd  In  tliin  mnntiy  Ii  ciinTcrtpd  iuto 
m«'l  for  tuahlLg  mall  ll.iu.ir  and  kpiriln.  and  bgrle>  it  al«  D«d  for  diatillulioli  >n  I  raw  Mate,     ta 


Wlli01.XXB. 

WOTLAKD 

■  ■ELAND. 

TOTil 

£WQ^\4 

fsao.-iH 

isas 

ll.Md.BTl 

£i.eeo.ini 

JE.^3Hl..■iJ^ 



£t.a04.6\t 

i:wf.«7 

i'Q4l.«11 

is.wi.Boe 

i*  Tlie  Barley  Crap  of  tlie  l>,  Suioa,  by  tbe  lait  Cenmii 
half  ofHliicb  waa  gmwu  in  New- York.  Uilue  prod 
Tania.i»».SS3i  Ulcblgan.  ^T  ISI.SUSi  ud  VirgintsDi 

|(  PrateHDrJuhDMon.  lu  bin  Table  bf  llie  notrilive  ni 
Ibe  uaaaJly  I'nliivaiud  cnpa.  pou  down  Barley  ili 


ru  4.1E1,Sat  bo'liek  tDurli  ninre  ilian 
ed  33S.IB1;  Ohio,  914.440:  Pi'iiiin))- 

87,430.  K-t.  F-rm.  Lib.] 

:r  of  diflbreu  liindn,  fiooi  an  icm  of 

prjdntv,  bu'licli'  3.t— [louudi  IMO— 


Hu 


uHly  Bbn-.  STO— Bia'ch,  SuHir.  fte.,  1.080— Qlolen.  Ac.,  (roi 


loH— ealiw 

l.uwV  K^cuwuli  c.<r  I'n.i.di'iil  A(<k;ull 


0  I*  EflO-Oil  or  Fat 

Ed.  Farm.Ub\ 
o£ne  I J  ibe  Ubkub. 
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Pot  and  pevrX  barley  ^re  made  from  barley  for  colmary  porpoaes ;  and  both  meal  and  flour  ara 
manafactnred  from  barley  for  the  parpoae  of  making  nnleavened  bread,  which  it  eaten  by  th« 
laboring  class  in  some  parts  of  the  country,  and  barley  baxmockB  are  esteemed  a  luxury  by  peopls 
in  towns.  Porridge  of  barley -meal,  with  rich  milk,  is  accounted  a  pleasant  and  light  supper,  and 
less  heating  than  that  of  oatmeal. 

(15 13.)  The  barlev  haa  received  great  attention  from  ike  tAemut,  both  on  account  of  its  impor 
tance  sa  a  fcrmentaole  substance,  and  f>artly  to  discover  its  constituent  parts.  "  The  following  ate 
the  proportions  of  the  constituents  obtained  by  Einhoff  from  3,840  parts  of  barleycoms: 

Volatile  matter 430  j  Meal 2,690 

^"■k ^«0|        Total .liiio 

From  the  same  quantity  of  barley-meal  he  obtained— r 

Gluten 135 


Volatile  matter. , . .  360 

Afbaroen 44 

Saccharine  matter 5300 

Mucilage 176 

Phosphate  of  lime,  with  some  albumen.  9 


Husk,  with  some  gluten  and  starch....    260 

Starch,  not  quite  free  from  gluten 2,580 

Loss 76 


Total 3,840 

Besides  these  substances.  Fourcroy  and  Vauquelin  ascertained  the  presence  of  phosphates  of 
lime  and  magnesia,  and  of  silica  and  iron ;  and  I  found  in  it  phosphate  of  potash  and  nitrate  of 
soda.  Barlcy-meal,  on  being  macerated,  yields  an  oil.  which  is  supposed  to  give  its  peculiar 
flavor  to  spirits  from  raw  grains  If  this  opinion  is  well  founded,  the  oil  must  be  dissipated  or 
destroyed  by  the  process  of  malting."* 

(1514.)  The  grams  of  the  focula  of  the  barlejir  ara  very  fine,  not  exceeding  .00098  of  an  inch  in 
size.  Barley  flour  only  contains  3  per  cent  of  gluten,  and  is  therefore  much  less  nutritive  than 
wlieaten  flour.  The  kordetn,  ascribed  bv^  Proust  to  act  so  important  a  part  in  the  germination 
of  barley,  is  asserted  by  Raspail  to  be  nothing  more,  under  the  microscope,  than  bran.  "  That  this 
is  the  case,"  he  says,  "  iii  proved  by  dissection ;  for  if  we  make  a  transvene  (dice  of  each  of  the 
grains  of  wheat  and  barley,  we  shall  perceive  that  the  pericarp  of  the  wheat  peels  off  entire  like  a 
circular  band,  while  that  of  the  barley  can  only  be  detached  in  very  small  fragments.  Now,  what 
takes  place  under  the  edge  of  the  scalpel,"  he  alleges,  "  will  also  happen  under  the  pressure  of 
the  millstone ;  consequently  the  bran  will  he  much  more  minutely  divided  in  the  farina  of  barley 
than  in  that  of  wheat.  In  bolting  flour,  therefore,  it  will  remain  in  the  sieve :  while,  in  tlM 
other,  its  almost  microscopic  fragments  will  pass  through  with  the  fecula  and  gluten,  and  will  be 
almost  inseparable,  by  mechanical  means,  m>m  the  farina."  Hence,  if  pearl  barley  "  be  ground, 
we  obtain  from  it  a  farina  as  white  as  that  of  wheat,  and  containing  onl^  a  very  minute  portion  of 
hordein,  ec^nivalcnt  to  the  amount  of  those  fragments  of  the  pericarp  which  haa  been  protected  by 
their  situation  in  the  posterior  groove  of  the  grain."  t 

(1515.)  "The  meal  so  highly  commended  by  the  Greeks  was  prepared  from  barley It 

was  not  until  after  the  Romans  had  learned  to  cultivate  wheat  and  to  make  bread,  that  they  gave 
barley  to  the  cattle.  They  made  barley-meal  into  balls,  which  they  put  down  the  throats  m  their 
horses  and  asses,  after  the  manner  of  fattening  fowls,  which  was  said  to  make  them  strong  and 
lusty.  Barley  continued  to  be  the  food  of  the  poor,  who  were  not  able  to  procure  better  provi- 
sion; and  in  the  Roman  camp,  as  Vegetius  has  informed  us,  soldiers  who  bald  been  guilty  of  any 
offence  were  fed  with  barley  instead  of  bread  oom."| 

(1516.1  Malting. — This  process  produces  a  considerable  change  in  the  constitution  of  the  grain. 
The  barley  is  steeped  in  cold  water  for  at  least  40  hours,  according  to  law.  Here  it  imbibes  mois- 
ture, increases  in  bulk,  and  emits  a  quantity  of  carbonU;  acid  gas,  not  exceeding  2  per  cent  The 
moisturo  imbibed  is  0.47,  that  is  to  say,  every  100  lbs.  of  barley,  when  taken  out  of  the  steep, 
weighs  1 47  lbs.  The  increase  of  bulk  is  1-5,  that  is,  100  bushels  of  grain  measures  out  120  bushels. 
The  steep-wator  diwiolves  from  1-50  to  1-100  of  the  husk  of  the  barley,  and  hence  barley  be- 
comcf*  paler  by  steepiag.  The  steeped  bariey  is  then  put  on  a  floor  in  a  heap  16  inches  deep,  to 
rcmiin  no  for  26  hoars.  It  is  then  turned  with  wooden  shovels,  and  diminished  in  depth  to  a  few 
inches  by  repeated  turnings.  In  96  hours  the  grain  becomes  10^  hotter  than  the  air.  and  then 
nweat^,  when  it  is  frequently  turned,  the  temperature  bein^  preserved  in  the  grain  from  iSS^  to 
62^.  The  roots  now  begin  to  appear,  the  stem  called  aero$p%re  springs  from  the  same  end,  and  ad- 
vances within  the  husk  to  the  other  end  of  the  grain ;  but  the  process  of  malting  is  slopped  by  kiln- 
drying  before  the  germ  has  made  much  progress.  The  kun,  at  first  90^,  is  raised  gradually  to 
140^.  The  malt  is  then  cleaned,  and  the  rootlets  removed,  as  they  are  considered  injurious,  'and 
are  called  cnmins.  Malt  is  fifom  2  to  3  per  cent  greater  in  bulk  than  the  barley,  and  it  loaes  1-5  or 
20  per  cent  in  weight  of  which  12  per  cent  is  loss  by  drying ;  so  the  real  loss  is  only  8  per  cent, 
accounted  for  by  the  steep-water  carrj'ing  away  1}  per  cent,  dissipated  on  the  floor  3  per  cent, 
roots  cleaned  away  3  per  cent  and  waste  |  per  cent  The  roots  take  away  the  glutbous  portion 
of  the  grain,  and  the  starch  is  converted  into  a  sort  of  sugar. 

(1517.)  Brt^r. — Beer  is  a  beverage  of  great  antiquity.  "  The  earliest  writer  who  mentions  beer,** 
commences  Dr.  Thomson  in  his  account  of  the  process  of  malting,  of  which  the  foregoing  para- 
graph is  the  substance,  '*  is  Herodotus,  who  was  bom  in  the  first  year  of  the  74th  Olympiad,  or  444 
years  before  the  commencement  of  the  Christian  era.  He  informs  us  that  beer  was  the  com- 
mon drink  of  the  Egyptians,  and  that  it  was  manufactured  from  barley,  because  wines  did  not 
grow  in  their  country.  In  the  time  of  Tacitus,  wbose  treatise  on  the  mannern  of  the  OermanM 
vnM  written  about  the  end  of  the  first  century  of  the  Christian  era,  beer  was  the  common  ^ink 
of  the  GurmansL    Pliny  mentions  beer  as  employed  in  Spain,  under  the  names  of  calia  and  ceria 

*  Thomson**  Orsanie  Chemistry.  Vegetablee.  t  RasptU'i  Ornnlc  Chemlttrv. 

t  PhilUpi^  History  of  Cultivated  VegMablos.  voL  L 
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■od  in  Qanl  nndei  (be  nune  oT  nrFuui.  AlmoM  erer;  apeciea  of  cvni  hst  been  Died  la  the 
nuanbcuire  of  beer.  In  Europe  ii  iisnully  Bude  Snm  barley,  id  ladit  from  nVcia  ibe  inierk* 
of  Altict,  arconliiig  lo  Park,  from  tbe  lee^i  o!  tbe  Holcai  ipicalvi.  BdI  wbueTcr  grain 
ii  employed,  lbs  proceaa  ii  nearly  ibe  Mtno.  uid  it  ia  anil  io  tbe  fint  phce  to  c«n*cn  tl  inu 

UMlt "  ■  f 


|151B.)  Oaii.~Ot\t  era  culdTUed  sn  a  large  DXtenl  of  groand  io  Scotlud.  lud  k  ia  beliend 
that  no  CDUulry  prodiwea  ^rvnter  cnpa  erthem  DroffiBer  qsalky.  Tbe  plaut  belenga  u  llie  quo* 
nl  order  of  Graminea,  and  u  occopien  Ibe  3d  claia  Triaadria,  ad  order  Di/fyvia.  gennj  Ama, 
uftbe  Liniwui  lyalein,  lis  ordinary  bolui'Ml  aaim  ia  ,4enia  ■o/icn.DTcnlliTatedoat  Tbe  lenn 
oat  ia  Dfabacare  origio.  Puiod  <vi^ectBrea  it  to  liave  been  derived  from  tbe  Celtic  e/an.  w  eei4 
There  ere  a  great  number  of  n 


I  54  are  dcpoailed  iu  ihe  Hialiland  and  Agriceltenl  Soeiely'a  Haesnm.^  The  >atn- 
of  tbia  plaut  by  tbe  nir  ia  obvioua.    One  kind  haa  ita  panicleH  apreadlDE  and  eqaal 

lapetiDg  toward  Ibe  lop  of  llie  apike  in  a  rtinicaJfomi.    The  other  haa  its  pnuiclea 

(hortened,  nearly  of  eqaal  leDglli,aiid  all  ou  the  aame  aide  of  the  rachia.    Fig.  SOS  lepreaenta  both 

ric.30fc 


e  kiuda.  a  diowioB  the  firm 

and  b  tlie  aecond,  where  Uiey  both  appear  aomewhat  confined 

aqueeied  to  want  the  rachia, 

he  object  hui»g  to  exhibit  ifae  grain  in  the  alriw  a.  lakeo  from 

fl  atack,  mlber  than  when  p 

\\eA  Rrecn  from  Ihe  field,    a  i.  the  prolific  polalo  oat,  which  is 

wrdUaa.  commonly  cuUivaici 

iu  Scotland  for  Uie  aake  of  ita  meal,  and  b  ia  the  white  Tartarian 

K,  wbicb  la  bearded,  and  exv 

uaively  cultivated  ia  England  for  horae  com.    The  natoial  daari- 

(t  For  ■  Tilnsble  Eaaay  on  the  cnltnre  o(  Bariey  in  tbe  United  Statef,  bma  tbe  pen  of  H.  S. 
Randall.  Eng.,  ace  The  Farheiu'  Lidbaht  and  Mouth  lt  Journal  ur  AcRictiLTCHE,  Vol,  IU 
page  233,  ll  will  be  farther  treated  in  lhia'"Boak  of  tbe  Pans,"  ender  the  beade — Inaecta  and 
Diaeaaea  incident  to  it— Stock ing—Precaationa  Deceaaaryagaiuat  ita  Heating  io  the  Stack — Qaan- 
tity  annnally  Malted  in  Great  Britain— Ita  Chemical  Cnmpoaiion,  aod  that  of  Bailey  Ueal— 
tiriading  and  Mai  ting— Com  pantiFe  Weight  of  Qrain,  Straw  and  Boota~&c.    Ei.  Fami.  Lib.\ 

•  Thonuon'i  Organic  ChemUtrj.  VigtMla.  1  Paxton'a  BoUnicii  Dlctloaaiy.  an.  JMM. 

I  Lawaoo'i  Agrieulinriat'i  "°T"i^^  \  Ca^ogue  of  the  Uaauem. 
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flcatkm  by  tbe  ^in  oonsfsts  alao  of  two  fonni ;  the  one  a  reand«  plnmp  grain,  like  a,  fi?.  307.  and 
•n  elongated,  thin  grain,  having  a  tendency  to  show  awni^  aa  at  &;  the  a  kind  being  cnitivated  on 
the  beat  lands  in  the  low  coantry,  the  other 


Fig.  307. 


TBM  POTATO  OAT. 


VBiTB  anxaiAN  bably  oat. 


on  poorer  aoila  and  in  Iiigh  districts.  Tlie 
first  is  tender,  and  liable  to  ahake  with  the 
wind ;  tlie  other  is  hardy,  and  able  to  resist 
the  tempest  Tlie  former  is  cahivated  chief- 
ly ibr  human  food,  yielding  meal  largely, 
vie  latter  being  raised  chiefly  for  tbe  food 
of  horses.  The  straw  of  the  former  kind  is 
strong  and  incline<1  to  reediness;  that  of 
the  latter  is  fine,  pliable,  and  makes  an  ex- 
cellent dry  fodder  for  cattle  and  boraes, 
there  bein^  a  good  deal  of  aaccharine  mat- 
ter in  the  joints;  the  former  is  considered 
late  in  coming  to  maturity,  the  latter  early, 
and  is  consequently  ao  designated, 

(1519.)  The  crop  of  oats  variea  from  40  to  75  bnahels  per  imperial  acre,  according  to  the  kind 
and  the  eircnmstance  of  aoil  and  aitnation.  Oats  vary  ia  weight  from  36  lbs.  to  48  lbs.  per  bn^el. 
Whiteness,  of  a  silvery  hue,  and  plnmpnesa,  are  the  criterions  of  a  good  sample.  The  potato  oat, 
47  lbs.  per  bushel,  gave  134  grains  to  1  drachm ;  the  Siberiui  early  oat,  weighing  46  lbs.  per 
bushel,  gave  109  graina;  and  the  white  Tartarian  oat  gave  136  graina.  A  crop  of  potato  oat^ 
yielding  60  boshels  to  the  acre,  at  47  Iba  per  bushel,  will  weigh  of  grain  1  ton  5  cwt.  20  lbs.,  and 
will  yield  of  straw  1  ton  5  cwt  16  lbs.,  in  die  neighborhood  of  a  large  town  ;  or,  in  other  words, 
will  yield  8  kemplea  of  40  windlinge  each,  and  each  windling  9  lbs.  in  weight  But  1  have  been 
made  acquainted  with  a  crop  of  Hopetown  oats  near  Edinburgh  of  no  more  than  60  baahela  to  the 
imperial  acre,  yielding  2  tons  18  cwt  16  lbs.  of  straw.  Tbe  conunon  oata  yield  more  atraw  in  pro- 
portion to  the  grain  than  the  potato  variety. 

(1520.)  The  portion  of  the  oat-crop  consumed  by  man  ia  manufiuHnred  into  meed.  It  ia  never 
called  flour,  aa  tbe  millstonea  are  not  aet  ao  close  in  grinding  it  as  when  wheat  is  ground,  nor  are 
they  uaually  made  of  the  name  material,  but  most  frequent^  of  aandatone.  Oats,  unlike  whea^ 
are  alwavs  ailn-dried  before  being  ground ;  and  Uiey  undergo  this  process  for  the  purpose  of  al- 
lowing tne  thick  husk,  in  which  the  substance  of  the  grain  is  enveloped,  to  be  ground  off,  which 
it  is  by  the  stones  being  set  asunder ;  and  the  husked  grain  is  then  winnowed  by  fanners,  which 
blow  away  the  husk  and  retain  the  grain,  which  ia  then  called  groat9.  The  ^^roata  are  ground  by 
the  atones  closer  aet  and  yield  the  meal.  The  meal  ia  then  passed  through  sieves  to  separate  the 
remainine  husk  from  the  meaL  The  meal  is  made  in.  two  states ;  one /Sn«,  which  is  the  state  bett 
adapted  for  making  into  bread,  in  the  form  called  oat-cake  or  bannocks ;  and  the  other  ia  coarser 
or  ronnder  ground,  and  is  in  tlie  best  atate  for  making  the  common  food  of  the  country  people, 
porridge.  Scotici,  parritch.  A  diflference  of  practice  prevails  in  respect  to  the  use  of  these  two 
different  states  of  oatmeal  in  difierent  parts  of  the  country,  the  fine  meal  being  best  Uked  for  all 

{lurpoaes  in  the  northern,  and  the  round  or  coarse  meal  m  the  eouthem  counties ;  but  aa  oat-cake 
a  cniefly  eaten  in  the  North,  the  meal  ia  there  made  to  auit  the  purposes  of  bread  rather  than  of 
porridge :  whereas,  in  the  South,  bread  is  made  from  another  grain,  and  oatmeal  is  there  used 
only  in  the  shape  of  porridge.  There  is  no  doubt  that  the  round  meal  makea  the  beat  porridge 
when  properly  made,  that  ia,  when  boiled  as  loxig  as  to  allow  the  particles  to  swell  and  burst, 
when  the  porridge  becomes  a  poltaoeous  mass.  »>  made,  with  rich  milk  or  cream,  there  are  few 
more  wholesome  meals  for  any  man,  or  upon  which  a  harder  day's  work  can  be  wrought  Chil- 
dren of  all  ranks  in  Scotland  are  brought  up  on  this  diet,  verifying  the  poet's  assertion, 

**  The  halesome  parritch,  chief  o'  Scoda's  food.**-— BuaNa. 

(1591.)  In  regard  to  the  vidd  of  meal  from  any  given  quantity  of  oata,  it  is  considered  fhtA 
when  they  give  what  is  called  even  meal  they  yield  half  their  weight  of  meal ;  that  ia»  supposing 
that  a  boll  of  oata  of  6  bushels  weighs  16  stones,  it  should  give  8  stones  of  meal,  and,  of  course,  8 
stones  of  refuse;  but  the  finer  class  of  oats  will  give  more  meal  in  proportion  to  weight  than  this, 
more  nearly  9  stonea^  and  some  even  IS  stones.  The  market  value  of  oats  is  thus  estimated  by 
the  meal  they  are  supposed  to  yield,  and  in  discovering  this  property  in  the  aam^le  millera  be- 
come very  expert,  when  oats  yield  less  than  even  meu  they  are  considered  to  give  ill,  and  are 
disposed  of  for  horsea  or  kept  at  home  for  that  purpoae. 

|1522.)  The  oat  baa  nod  received  that  attention  from  the  ckemitt  as  the  barley  or  wheat  The 
principal  characteristic  of  oatmeal  is,  that  it  contains  a  large  proportion  of  starch.  "  Vogel  found 
that  100  parts  of  oats  consisted  of  meal  66,  and  of  husk  34.    The  dry  meal  yielded 


Fat  yellowish-green  oil 3 

Bitter  extract  and  augar 8*25 

QvJD. 3-5 


A  gray  aubatance  like  albumen 4*3 

Starch 59-0 

Moisture  and  loss 93-95 


>• 


Total lOO'OC 

'*  Tbe  farina  of  the  oat  aeema,  to  the  nnaaaisted  eye,  cottony,  or  as  it  were  folted,  from  tbe  presence 
of  an  innomerable  quantity  of  haws  with  which  the  seeds  are  covered.  The  grains  of  the  feouJa 
have  a  size  of  about  .00276  by  .0018  of  an  inch.  They  appear  in  general  yellowish,  and 
strongly  shaded.  Some  of  theae  have  the  appearance,  but  not  the  form,  of  the  fecvla  of  tbe 
p«Uio."t 
(1523.)  "  We  find  no  mentfon  made  of  oata  in  Scripture,"  aaya  Phillipa,  "  which  expreaaly  italef 


*  Thomson's  Onanlo  Ohemiatry— rcMCoNea. 
(37) 


t  Raspail'a  Orgaolo  Chemlatry. 
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that  Solomon's  bonei  wad  dromeduiM  were  fied  with  barlej  :'*  bat  **  the  vw  of  oets  m  a  prarea- 
der  for  hones  appean  to  have  been  known  in  Rome  ae  early  aa  the  Chiadaa  Bra.  aa  we 
find  that  that  capncioas  and  prcifligate  tyrant  Cnlignla  fed  ludUUus,  his  favorite  hone,  with  gtU 
oat$  oat  of  a  solden  cap."    Oats  are  mixed  with  barley  in  the  diatillau'oa  of  aphiia  from  raw 

Sain ;  and  "  the  Moacovites  make  an  ale  or  drink  of  oala,  which  ia  of  so  hoc  a  natnie,  and  ao  atnnif . 
at  it  intoxioatea  sooner  than  the  richest  wine."*t 

(19i4.)  Ryt, — Botanically.  this  plant  oocapies  the  same  place,  both  io  the  natnral  and  tw^ii 
ijysieas.  aa  the  other  grains  which  have  been  deacribed.  It  is  the  Seeale  eereede  of  the  botaaisti, 
■o  oalled,  k  is  said,  a  §eeando,  from  cutting,  as  opposed  to  legvmuioaa  plaata.  whose  fraita  aaed  to 
be  gathered  by  the  hand.  A  figare  of  the  ^ike  of  rye  may  be  seen  at  c;  ig.  358.  It  ia  a  narrow 
mall  gram,  not  aalike  shelled  oats.  There  is  only  one  species  of  this  plant,  which  is  said  to  be  a 
native  of  Candia.  and  waa  known  in  Egypt  3.300  yean  ago :  hot  there  are  aeveral  varieties  which 
are  raised  as  food,  4  of  which  are  described  by  Mr.  Lawaoa}  and  7  to  be  seen  in  the  Masenm  of 
the  Highland  and  Agricaiioral  Society  .R  The  produce  of  rye  may  be  aboat  94  bashels  per  acre, 
and  the  weight  of  the  grain  is  stated  at  from  53  lbs.  to  57  lbs.  per  baahel ;  the  number  of  grains  in 
1  dsacbm  weight  being  165. 

(1525.)  The  rye  is  not  mach  cultivated  in  this  coantiy,  particularly  in  Scotland,  where  oaly  a 
p»litch  here  and  there  is  to  be  seen.  It  is,  however,  extensivelv  cultivated  on  the  Coaiinent,  espe- 
eially  in  aandy  ooantriea,  and  indeed  forms  the  principal  article  of  ibod  of  the  laboring  rlansrs  I 
have  been  in  many  parts  of  Germany  where  none  bat  rye  bread  oould  he  purchased.  Rye  bread 
is  denser  than  wheaten  bread,  and  darker  in  color,  and,  when  baked  in  the  sweet  state,  is  rether 
agreeable  to  the  palate ;  but  when  baked  soar,  in  which  state  it  is  commonly  used  in  many  plaoea. 
it  requirea  custom  to  make  one  become  reconciled  to  its  taaie.  Horses  en  the  Continent  get  it  on  a 
Journey  in  lien  of  corn,  and  seem  very  fond  of  it 

(1586.)  Einhoff  analysed  rye-seeds  and  meal  with  great  care :  3,840  paru  of  good  ryoeecds 
ware  composed  of 

Husk : 930  I  Pare  Meal 85S0 

Moistore 390  I  

Total 3840 

MO  parts  of  good  rye-meal  contained 

Albumen 3 -27 

Glaten,  not  dried 9-48 

Macilage 11-09 


Starch 6109 


Saccharine  matter 3*97 

Husk 6-38 

Loss 5-48 


Total 10000 

**  But  the  proportion  of  these  sabstances  most  var^  extremely  according  to  the  soil,  the  climate 
and  the  a^  of  the  rve.  The  glaten  of  rye  diflfen  m  several  particulara  from  that  of  wheat  It  is 
less  tenacious  and  more  solable.  When  it  is  allowed  to  ferment,  Einhoff  perceived  a  strong 
•melt  of  nitric  acid,  which  is  peculiar  to  this  species  of  gluten.  The  starch  of  rye  bean  a  striking 
resemblance  to  that  of  wheat  Like  this  last,  it  does  not  fonn  aoolorleas  aolotion  with  boiling  wa- 
ter, and  always  precipitates  at  last,  when  the  solation  is  left  a  snfflcient  time  to  rest"} 

(l.'$S7.)  The  grainn  of  the  fecala  of  rye-ineal  are  peculiarly  shaped.  "  The  largest  grains  of  thia 
fernla."  says  Raspail,  "  are  about  002  of  an  inch  in  sise ;  but  what  distinguishes  them  from  all  the 
other  varieties  is,  that  they  are  flattened,  and  with  sharp  edges  like  disks,  and  for  the  most  part 
marked  on  one  of  their  sides  with  a  black  croas,  or  three  black  reys  united  at  the  center  or  the 

gram."ir  ** 

(1528.)  Beam,  Beans  belong  to  a  venr  different  tribe  of  plants  to  those  we  have  been  consider- 
ing. They  belong  to  the  natural  order  ot  I^gvminoiia  ,  because  they  bear  their  frait  in  legumea 
or  pods ;  and  in  the  LinnoBan  sj'stem  they  occupy  the  class  and  order  Diaddphia  decandria 


I*  The  oat  crop  of  tlie  United  States,  as  set  down  in  the  last  Census,  was  123,071,341  bushels.  A 
close  run  between  New- York,  20.675.847,  and  Pennsylvania.  20,641.819.  The  next  largest  pro- 
ducer was  Ohio,  14,393,103,  Virginia  being  the  fourth  on  the  list— 13.451,062  boshela.  Profea- 
aar  Jobrstoii  may  be  here  quoted,  thua: 


Carbonate  of  soda 10  lbs. 

Carbonate  of  magnesia 14  .. 

Total 7174  lbs. 

Five  bu«h<ds  of  oats  eontain  6  pounds  of  iuorganie 

there  " 


matter.  A  cn^  of  SO  bushels,  therefore,  wiU  carry 
off  60  pounds,  and  will  require  106  poiuids  of  the 
above  mixture  to  replace  it. 


Bfkcial  MAifuaa  roa  Oats.— To  replace  100 
pwmds  of  the  inorganic  mstter  of  the  oat,  accord- 
Wg  to  the  mean  composition  of  its  ash,  the  following 
aaLuuie  Is  adapted ; 

Booe-dnst ^tiio  ik. 

Sulphuric  acid 44]^""  *°"' 

Carbonate  of  potash,  (pearlash)....    18  .. 

This  grain  will  be  farther  discussed  under  the  heads — ^Diseases  to  which  subJect^IniwctB 
attacking  it — Weeds  to  which  it  is  salyect— How  to  remove  them — Cutting,  Stooking  and  Stack- 
ing— ^Average  Crop  yielded  by  it,  and  its  Value — Its  Strew — Comparethre  Weight  of  Straw, 
9reln  and  Roota— &&  Ed.  Fmrm.  /.tft.] 

[**  Bye  crop  of  the  United  States  in  1839, 18,645,567.  Here  Pennsylvania  runs  far  in  the  lead# 
growing  6,613,873,  while  the  next  on  the  list,  New-York,  gives  but  2.979,323.    Strange  to  say,  lh» 

f  Pfainips*  Bifrtory  of  Cultivsted  VegeUbles. 
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ThMr  generic  term  is  Faba  mdgaru ;  formerly  they  were  clmwed  traong  the  retAm  tnd  eelM 
Vieia  jpaba.  The  common  bean  is  divided  into  two  claaeet,  according  to  the  OMde  of  cuHore  to 
which  they  are  sabjected.  that  is,  the  field  or  the  garden.  Those  cnUtvaied  in  the  field  are  called 
jRsfta  vnigarU  aroentU^  or  aa  London  calls  them,  Fciba  valgaria  equim^  becaaae  they  are  enltiTB* 
ted  chiefly  for  the  ase  of  horses,  and  are  nsnally  termed  horse-beans.  The  garden  bean  we  have 
nothing  to  do  with,  thoagh  some  fanners  attempt  some  of  the  garden  varieties  in  field  coltnre,  b«t 
I  beli«^ve  wichoat  saccess^    AU  beans  have  batterfly  or  papilionaoeons  flowers.    Mr.  Lawson  baa 


irregularly  compressed  and  wrinkled  on  the  sides,  and  frequently  a  httle  holloweMi  or  fiataeaed 
at  the  end ;  of  a  whitish  or  li^ht-brown  color,  occasionally  interspersed  with  darker  blotches,  par- 
ticularly  toward  the  extremities  {  color  of  the  eye  black.  Straw  from  3  lo  5  feet  in  length.  Theva 
is  perhaps,"  continaes  Mr.  Lawson,  **  no  other  grain  over  the  8ba|>e  and  color  of  which  the  climate, 
sou.  and  caltare,  exert  so  mach  fnfiaence  aa  in  the  bean.  Thus,  in  a  dry,  warm  sammer  and  har- 
vest, the  sample  is  always  move  plump  and  white  in  color  than  in  a  wet  and  cold  season ;  and 
tlicse  more  so  in  a  strong,  rich  soil,  than  in  a  light,  and  more  so  in  a  drilled  crop  than  in  one  sown 
broadcasf't  I  omitted  to  mention  in  the  pro^  places  onderthe  head  of  our  subject  of  bam> 
work,  that,  as  the  bean  is  easily  separated  fixMn  its  pod,  the  fost  motion  of  Uie  thrcshmg-machine 
should  be  put  on  when  beans  are  to  be  threshed,  and  in  case,  even  with  the  ftist  motion,  the  straw, 
being  brittle,  sliould  be  much  broken,  the  best  plan  to  avoid  this  effect  is  to  feed  the  sheaves  thhi 
$id^ira^^,  instead  of  lengthways,  into  the  feedrng-roUera  The  pods  being  covered  with  a  sort  of 
down,  which  becomes  black  on  winning  the  crop,  the  threidiing  throws  06"  this  down  like  a  thick 
black,  impalpable  dust,  which  entering  the  monui  and  nostrils  and  blackening  the  clothes,  makes 
the  llireshing  of  beans  a  disagreeable  prooesa ;  and  the  noise  occasioned  by  their  impinging 
againrt  the  iron  lining  of  the  drum-case,  is  almost  deafening,  and  almost  overpowering  to  human 
speech. 

(1529.)  The  produce  of  the  bean  crop  varies  from  80  to  40  bushels  per  imperial  acre,  much  of 
the  prolificacy  of  the  crop  depending  on  the  nature  of  the  season.  The  average  weight  may  he 
staled  at  66  lbs.  per  bushel.  It  only  requires  5  beans  to  weigh  1  drachm.  I  have  not  cultivated 
the  bean  so  mocn  as  to  enable  me  to  ascertain  the  weightof  a  good  crop  of  straw  or  haulm,  in  com- 
parison with  tliat  of  the  grain,  for  it  is  seldom  that  the  same  season  gives  the  largest  return  of 
Doth :  but  I  have  seen  it  stated  that  *'  it  has  been  known  to  yield  fi  tons  per  acra.''^  A  crop  of 
50  bushels,  at  66  lbs.  per  bnriiel,  gives  1  ton  3  cwt  64  Iba  per  acre. 

(1530.)  Beans  are  administered  to  the  horse  either  raw,  whole,  or  boiled  whole  or  bruised. 
They  are  given  to  cattle  in  the  state  of  meal,  that  is,  hnsk  and  grain  ground  overhead,  and  that 
not  very  finely.  Beans,  however,  can  be  ground  into  fine  flour;  and  in  this  state  are  used  to  adul- 
terate the  flour  of  wheat  Their  presence  is  easily  detected  by  the  peculiar  smell  arising  from  the 
flour  when  warm  water  is  thrown  upon  it  Beans  ara  of  essential  service  to  support  horses  that 
have  fatiguing  work.  '- If  beans  do  not  afford  more  nutriment,"  says  Stewart,  "  weight  for 
weight  of  oats,  they  at  least  produce  more  lasting  vigor.    To  use  a  common  expression,  they 

kee)*  the  utomack  longer.    The  horse  can  travel  farther ;  he  is  not  so  soon  exhausted In 

the  coacliing  stables,  beans  are  almost  indispensable  to  horses  Uiat  have  to  run  long  stages. 
They  afford  a  stronger  and  more  permanent  stimolos  than  oats  akme,  however  good.  Wasl^ 
horses,  those  of  slender  carcass,  cannot  perforaa  severe  worit  without  a  liberal  allowance  of  beans; 
and  old  horses  need  them  more  than  tne  yoang.  The  quantity  varies  from  3  to  6  lbs.  per  day ; 
but  in  some  of  the  coaching  stables  the  horses  get  more,  1  lb.  of  oata  being  deducted  tor  eveiy 
1  lb.  of  beaua  Cart-horses  are  often  fed  on  beans,  to  the  exolnabn  of  all  other  com,  but  they  ave 
always  given  with  dry  bran,  which  is  necessary  to  keep  the  bowels  open,  and  to  insure  masticti- 
tion,  and  for  old  horses  the^  should  be  alwajrs  broken."  "  There  are  several  varieties  of  the  bean 
in  use  a-h  liorae-com ;  but  I  do  not  know  that  one  is  better  than  another.  The  small,  plump  beao 
is  preferred  to  the  large,  shriveled  kind.  Whichever  be  used,  the  been  should  be  old,  sweet,  and 
sound ;  not  mouldy,  nor  eaten  bv  Insects.  New  beans  are  indigestible  and  flatulent ;  they  pro- 
duce colic,  and  founder  very  rcaally.    They  should  be  at  least  a  year  old.") 

(153L)  Eiohoff  carefully  analyzed  the  small  field-bean.    "  From  3,840  parts  of  the  ripe  beana 
he  obtained  the  following  substances : 


Volatile  matter 600 

Skins 386 

Starchy,  fibrous  matter 610 

Starch 1312 

Vegeto  animal  matter 417 


Albumen 3t 

Extraction,  aoloble  in  alcohol 136 

Gummy  matter 177 

Earthy  phosphate 37j 

Loss 1331 


Total 3840 

Vauquelin  could  detect  no  sugar  in  It    He  and  Cornea  de  Serra  fotmd  in  the  sAtiu  of  the  beans, 
tannin  striking  a  blue  with  the  persalts  ef  kon«  (Mtmo^faegttabU  maUer  mixed  widi  tannin,  inaol- 


eomparativeiy  small  State  of  New-Jersty,  with  her  aaady  soil,  comee  in  next,  before  Virgn^ 
giving  l,665.eso  bushels— Vii^ginia,  1,462,799.    Keotaeky  next— 1,321,373. 


drscTAL  MAifuax  poa  RtB^— The  foUoiirtng  mix- 
tnre  is  adapted  to  the  composition  of  the  ush  of  the 
gnuBof  rye: 

Bone-dust 190  {  mm  lu. 

Sulphuric  seid 95  5*"**^ 


Oarbonala  of  potash,  (dry) .32  lbs 

Carbonate  of  soda,  (dry) 20  .. 

Carbonate  of  magnesia 98  .« 

Total "xi  .. 

Ed.  Farm.  Lib.] 


'  Catalogue  of  die  Museuns. 

t  Lawson's  Agriculturist's  MsnusL        i  British  Basbaadvy,  voL  IL         |  ttawaifk  Stable  Eecaoitty, 

(39)  ^^ 
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able  in  water,  but  foloble  in  potaih.  The  cotyUdoiu  conuined  a  iweet-tasted  mlrataDce,  ■Carcfa 
legnmeo,  albnmeo,  an  ancombined  acid,  with  carbonate  of  potash,  phosphatea  of  lime,  nui^neaia 
and  iron.  The  gertnen  of  the  bean  contained  white  tallow,  legomen,  albomen,  phosphate  of  lime 
•od  inm."* 

(1S39.)  The  grains  of  the  fecala  of  the  bean  "  are  egg  or  kidney  shaped*  often  presenting  an  in- 
terior gnin,  as  if  incloaed  in  the  principal  one.  Some  of  them  are  firand  bn^en  down  and  empty 
They  attain  the  size  of '003  of  an  inch.'*t 

|1533.)  The  ancients  entertained  some  cnrions  notions  in  regard  to  tbe  bean.  The  £gyptian 
priests  held  it  a  crime  to  look  at  beans,  judging  the  very  sight  andean.  Bat  the  bean  was  not 
everywhere  thos  contemned,  lor  Colamella  notices  them  in  bis  time  as  food  for  peasants,  and  for 
them  only. 

**  And  herbs  they  mix  with  beans  for  Tnlgar  ftre.** 

"The  Roman  basbandmen  bad  a  rflirioas  ceremony  respecting  beans  somewhat  remarkable: 
When  they  sowed  com  of  an^  kind,  they  took  care  to  brmg  some  beans  from  the  field  for  ^ood 
lock's  sake,  saperstitioosl;^  thmking  that  by  soch  means  their  com  would  return  home  again  to 
them.  The  Romaos  carried  their  saperstttion  still  farther,  for  they  thought  that  beans,  mixed 
with  goods  offered  for  sale  at  the  ports,  woald  iniallibly  bring  good  luck  to  the  seller."  They 
used  tnem,  however,  more  rationally,  when  beana  were  employed  "  in  gathering  the  votes  of  the 
people,  and  for  electing  the  magistrates.  A  itkite  bean  signified  absolatioo,  and  a  bladt  one  con- 
demnation. From  this  practice,  we  imagine,  was  derived  the  plan  of  UackbaUinsr  obnoxioas 
persons.''^  It  would  appear,  from  what  Mr.  Dickson  states,  that  the  f  aba  of  the  Romans,  a  name, 
Dy  the  way,  said  to  be  derived  from  Haba^  a  town  of  Etroria,  where  the  bean  was  cuiiivaied.  is 
the  same  as  the  small  bean  of  oar  fielda||^ 

(1534.)  Pecu. — The  pea  occupies  a  similar  poMtion  in  both  the  natural  and  artificial  systems  of 
botany,  as  the  bean.    The  plant  is  cultivated  both  in  tbe  field  and  in  the  garden,  and  in  the  latter 

glace  to  great  extent  and  variety.  The  natural  distinctioif  betwixt  the  field  and  garden  pea  is 
rand  in  the  flower,  the  field  pea  always  having  a  red -colored,  and  the  garden  pea  almost  always 
a  white  flower ;  at  leaat  the  exceptions  to  this  mark  of  distinction  are  lew.  Tne  botanical  name 
of  the  pea  is  PUum  $atwum,  the  cultivated  pea,  and  those  varieties  cultivated  in  the  field  are 
called  in  addition  arverue,  and  those  in  the  garden  hottetue.  The  name  is  said  to  have  been 
given  to  it  by  the  Greeks,  from  a  town  called  Pisa,  in  Elis,  in  the  neighborhood  of  which  this 
pulse  was  cultivated  to  great  extent  Mr.  Lawaon  has  described  9  varieties  of  the  field  pea,  and 
the  Highland  and  Agricultural  Socie^'s  Museum  contains  14  varieties.^  Of  these  there  are  a  late 
and  an  early  variety  cultivated,  the  late  kind,  called  the  common  gray  Jiddpea,  or  cold-teed,  ia 
■aited  for  strong  land  in  low  situations,  and  the  early,  the  partridge,  gray  mapUt  or  Mariborougk 
pea^  is  suited  for  light  soils  and  late  situations,  and  it  is  superseding  the  old  gray  Hastings,  or  hot- 
seed  pea.  The  gray  pea  is  described  aa  having  "  its  poa  semi-cylindrical,  long,  and  well-filled, 
often  containing  from  6  to  8  peas.  Tbe  ripened  straw  indicates  3  varieties — one  spotted  with  a 
btnish-green  ground,  one  ligbt  blue,  and  one  bluish  ^[reen  without  spots."  The  partridge  pea 
has  its  "  pods  broad,  and  occasionally  in  pairs,  oontaming  ftom  5  to  7  peas,  of  a  medium  size, 
roondish,  and  yellowish-brown  speckled,  with  ligbt-oolored  eyes^  The  ripe  straw  is  thick  and 
soft  like,  leaves  large  and  broad,  and  average  hight  4  feet"** 

(1535.)  The  produce  of  the  pea  crop  is  either  in  abandance  or  a  complete  failure.  In  warm 
weather,  with  occasional  showers,  the  crop  may  amount  to  46  busliels,  and  in  cold  and  wet  it  may 
not  reach  12  bushels  the  acre.  Tbe  grain  weighs  64  lbs.  the  bushel,  and  it  eives  13  g^ns  to  1 
drachm.  In  threshing  it,  the  feeding-rollers  are  put  on  the  fast  motion,  and  tne  sheaf  is  allowed 
to  be  taken  in  by  them,  while  the  feeder  holds  on  by  the  sheaf,  and  pulls  it  thinner  and  thinner. 
Peas  are  as  easily  threshed  out  as  beans ;  but  the  process  does  not  create  such  an  oflensive  dust, 
though  the  noiso  attending  it  is  very  great  Peas  are  riddled  with  the  oat-riddle,  the  refuse  gen- 
eralljT  being  small  clods  of  earth  and  shriveled  grains,  whioh  are  left  in  the  riddle,  and  given  to 
the  pigeons. 

(1536.)  Chemists  have  examined  the  pea.  *'  From  ripe  peas,  by  macerating  them  in  water,  and 
employing  a  mode  of  analysis  similar  to  that  used  in  ascertaining  the  constituents  of  barley,  Ein- 
hon  obtained  the  following  products;  the  quantity  employed  was  3,840  parts: 

Vohitile  matter 540  Albumen • 66 

Starchy  fibrous  matter,  with  the  coats  of  Saccharine  matter 61 

the  peas 840  Mucilage 849 

Surch 1865  Earthy  phosphates 11 

Animo-vegetable  matter 559  Loss 889 

Total ..3840" 

In  regard  to  the  substance  named  animo^vegeUUfle  matter,  "  it  approaches  most  nearly  to  gluten ; 

[$  The  reader  may  Judge  of  the  dependence  to  be  placed  on  tbe  Census  as  a  presentment  of 
onr  National  Industry  and  the  amoont  contributed  to  the  pablio  wealth  by  the  cultivators  of  the 
■oil,  by  noting  the  &ct  that  no  mention  is  made  in  it  whatever  of  beans,  peas,  feathers,  flax- 
seed, cora-fbdder,  &c.  The  com-fodder,  according  to  the  lowest  estimate  that  can  be  made,  may 
be  valued  at  more  than  950,000,000.  We  have  no  means  of  estimating  tbe  amount  of  tbe  bean 
and  pea  crop,  but  looking  at  the  returns  for  the  State  of  New- York  alone,  taken  in  1845  under  the 
Bute  Law,  we  find  the  Beana  put  down  at  168,171  bushels  from  16,811  acres,  being  10  bushels  to 
the  acre.  Ed.  Farm.  Lib.] 

*  TboniflflQ*s  Of^snic  Chemistry,  V^OaUet.  t  Rsspail's  Orainie  Cheraistiy. 
t  Phillips's  History  of  Culdvated  Vegelablss,  vol  L  II  Dickson's  Husbsndry  of  tbe  Aadenls  voL  iL 

f  CstsJogue  of  IM  Museum.  **  Lawsou's  Agricultnrist's  Manual 
(40) 
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bat  as  it  differs  in  aeverel  particalara  from  glaten  and  from  all  other  vegetable  constituenta^  we 
mast  consider  it  as  a  pecaliar  principle."    "^Vhen  dried,  it  assumes  a  light-brown  color,  and  the 


tr» 


a  very  ramy  season. 

(1537.)  **  The  grains  of  the  fecola  of  the  pea  are  nearly  of  the  same  size  as  those  of  the  bean,  and 
of  the  form  of  those  of  the  potato.  When  fresh  the^  are  as  strongly  shaded  at  the  edges  as  those 
of  the  bulbs  of  the  AhCreemeria  pelegrina.  Their  surface  is  unequal.  The  largest  of  them  Is 
about  -002  of  an  inch."t 

(1538.)  The  pea  was  formerly  much  cultivated  in  this  country  in  the  field,  and  even  used  as 
food,  both  in  broth  and  in  broad,  peas  bannockt  having  been  a  favorite  food  of  the  laboring  class ; 
but  since  the  extended  culture  of  the  potato  its  general  use  is  greatly  diminished.  It  is  now 
chiefly  given  to  horses,  but  is  also  split  for  domestic  purooses,  such  as  making  pea-soup — a  favor- 
ite dish  with  families  in  winter.  Its  flour  is  used  to  adulterate  that  of  the  wheat  but  is  easily^  de- 
tected by  its  peculiar  smell,  which  is  given  out  with  hot  water.  Peas-meal  in  brose  is  adminis- 
tered in  some  cases  of  dyspepsia.  Peas-pudding  is  eaten  as  an  excellent  accompaniment  to  pick- 
led pork.  It  used  to  be  customary  in  the  country  to  bum  a  sheaf  of  peas,  by  which  the  peas 
were  roasted,  and,  when  mixed  with  butter  and  served  up  while  hot  at  supper,  were  eaten  as  a 
treat  under  the  name  of  caroliru.  In  some  towns  where  ancient  customs  stilt  linger,  roasted  peas 
are  sold  in  winter  in  the  hucksters'  stalls.  Pigeons  are  excessively  fond  of  the  pea,  and  I  have 
heard  it  allei^'ud  that  tlicy  can  eat  their  own  weight  of  them  every  day.  "The  ancients  gave 
peas  to  stallion  homes,  on  account  of  a  particular  virtue  which  they  were  thought  to  pos8ess."t| 

11539.)  Tlieso  are  the  conaiitueatM  in  100  lbs.  of  the  anhes  of  the  different  sorts  of  grain  we  have 
been  treating  of.  Instead  of  giving  the  constituents  of  each  separately,  I  have  collected  them  to- 
gether, in  order  to  show  their  comparative  proportions: 


CoNSTirrKNTS. 


Potash 

Soda 

Lime 

Magnesia 

Alumina 

Oxide  of  iron 

Oxide  of  manganese 

Silica 

Sulphuric  acid 

Phosphoric  acid 

Chlorine 

Total 


Wheat. 


Lbs. 
19 
80| 

8 

8 

9 


34 
i 

n 
1 


100 


Bwley. 


Lbs. 

19 

19 

H 

8 

1 

a  trace. 

50 

n 

9 
1 


100 


Onts. 


Lbi. 
6 
5 
3 


7fl 


3 
01 


100 


Rye. 


Lbs. 

51 

10} 


100 


Beans. 


Lbs. 
19, 

38; 

r 

11 


e 

131 
If 


100 


Peas. 


Lbs. 
39| 
30 

n 

01 

I6j 
9 
f\ 
1} 


100 


On  comparing  the  numbers  in  these  columns  we  may  observe  how  much  more  potasb  peas  con- 
tain compared  to  beans ;  now  beans  contain  double  the  quantity  of  soda  to  that  of  potash ;  how 
there  is  as  much  magnesia  as  lime  in  the  bean ;  how  large  a  quantity  of  the  oxides  of  iron  and 
manganese  are  founa  in  rye  compared  to  all  the  rest  of  the  grains ;  how  large  a  proportion  of 
silica  the  oat  contains  in  comparison  of  the  rest  of  the  grains ;  and  bow  large  a  proportion  of 
phosphoric  acid  the  bean  contains  to  other  grains.  The  following  statement  exhibits  the  weight 
of  asne$  left  by  100  Iba.  of  the  sorts  of  grain  spoken  of  above,  according  to  the  analysis  of  Spren^ ; 


The  grain  of  wheat  leaves 
barley    .. 

••  "  •        •• 

oats 
..        beans 
•.        peas       .• 


dried  at  919  ° 


...1*18  lbs.  per  cent  of  ash. 

>.*8*ilu    ■• 
...9-58    .. 

.■•^'14     .• 

...9-46$.. 


(1540J  StrafP.—XB  the  straw  of  the  various  kinds  of  grain  which  I  have  Just  treated  ot,  pos- 
sess different  properties,  and  as  they  are  best  applied  to  diffisrent  purposes^  a  few  remarks  on  tneir 
peculiarities  may  be  useful. 

(154  L)  Whealstraie. — Wheat-straw  is  generally  long.  I  have  seen  it  upward  of  6  feet  In 
length  in  the  Carse  of  Gk)wrie,  and  it  has  always  strength,  whatever  may  be  its  length.  Of  the 
two  sorts  of  wheat,  white  and  red,  the  straw  of  white  wheat  is  softer,  more  easily  broken  by  the 
threshing-mill,  and  more  easily  decomposed  in  the  dunghill.  Red  wheat-straw  is  tough.  The 
straw  of  some  sorts  of  wheat  of  both  kinds  possess  their  respective  properties  in  a  greater  and  less 
degree  than  othero.  The  strength  and  length  of  wheat-straw  render  it  useful  in  tliatching,  wheth> 
er  houses  or  stacks.  It  is  yet  much  employed  in  England  for  thatching  houses,  and  perhaps  the 
most  beantifol  thatchers  are  to  be  found  in  the  CkMinty  of  Devon.  Since  the  general  use  of  slates 
in  Scotland,  the  thatching  of  houses  with  straw  has  almost  fallen  into  desuetude  in  that  country. 

[1}  This  crop,  as  already  stated,  is  not  noticed  in  the  Census.  The  crop  in  New-York  in  1845 
was  1.761,487  bushels,  gathered  fhim  113,090  acres,  or  IS  bushels  to  the  acre.  Both  this  and  the 
bean  will  be  yet  much  more  fully  treated  hereafter,  in  other  points  of  view  not  necessary  to 
particnlarize.  Ed,  Farm,  Lib.] 

*  Thomion'a  Organic  Chemistry,  Ve^eUMm,  f  RaspaiTs  Organic  Chemistry. 

1  PhilHps'i  Hisconr  of  Cultivated  Vegetables,  vol.  IL 

{  Compiled  fhnn  Johnston's  Elemeati  of  AgrieuitarBl  Chealsttry,  sad  Leotnres  on  Am.  Cham. 
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An  existing  thatch-roof  may  yet  be  repaired  in  preference  to  the  adnpt'on  of  a  slated  one,  but  i  o 
new  roof  is  thatched  with  straw.  Wheat-straw  makes  the  bepfthatchtng  for  corn-stacks,  its  length 
and  Btraiphtness  insuring  safety,  neatness,  and  dii^paich  in  the  process,  in  the  bnsy  period  of  ae- 
caring  the  fruits  of  tlie  earth.  It  forms  an  admirable  bottoming  to  the  bedding  in  every  conrt  and 
hammel  of  the  steading.  As  littering  straw,  wheat-straw  possesses  superior  qualities.  It  is  not  so 
suited  for  fodder  to  stock,  its  hardness  and  length  beiug  unfavorable  to  mastication ;  yet  I  have 
seen  farm-horses  very*  fond  of  it.  Horses  in  general  are  fond  of  a  hard  bite,  and  were  wheat- 
straw  cut  for  thorn  by  the  chaff-cutter  of  a  proper  length.  I  have  no  doubt  they  wopld  prefer  it  to 
every  other  kind  of  straw  as  fodder.  The  rA«7^  of  wheat  does  not  seem  Co  be  relished  by  any  stock; 
and  18  therefore  strewn  on  tlie  dunehill.  or  upon  the  lairs  of  the  cattle  within  the  pheds.  When  h 
ferments,  it  causes  a  great  heat,  ana  on  this  account  I  have  supposed  that  it  would  be  a  valuable 
ingredient  in  assisting  to  maintain  a  heat  around  the  frames  of  forcing-pits.  The  odor  ansing  from 
wheat-straw  and  chaff  fresh  threshed  is  glutinous. 

(1542.)  Barley  strafp  is  always  8of\,  and  has  a  somewhat  clammy  feel,  and  its  odor,  with  its  chaf^ 
when  new  threshed,  is  heavy  and  malt-like.  It  is  relished  by  no  sort  of  stock  as  fodder;  on 
tbo  contrary,  it  is  said  to  be  deleterious  to  horses,  on  whom  its  use  is  alleged  to  engender  grease  in 
the  heels.  Barley-chaff,  however,  is  much  relislied  by  cattle  of  all  ages,  and  rough  as  the  awns  are, 
they  never  injure  their  mouths  in  mastication.  Barley -straw  is  thus  only  used  as  litter,  and  in  tliis 
respect  it  is  much  inferior  to  wheat  straw  either  for  cleanliness,  durability,  or  comforL  Itdoesnot 
make  a  good  thatch  for  stacks,  being  too  soA  and  difficult  to  assort  in  lengths,  ant  to  let  through  the 
rain,  and  rot.  Barley -chaff  soon  heats  in  the  chaff  house,  and  if  not  removed  in  tbe  course  of  two  or 
three  days,  dependent  on  the  state  of  the  air.  decomposition  will  rapidly  ensue.  Barley-straw  and 
chaff  seem  to  contain  some  active  principle  of  fermentation. 

fl543.)  Odtsitraw. — This  straw  is  most  commonly  u.oed  as  fodder,  being  considered  too  valuable 
to  DC  ndniiuisterod  in  litter.  It  makes  a  sweet,  soft  fodder,  and,  when  new  threshed,  its  odor  is  al- 
ways refreshing.  Its  chaff  is  not  mach  relished  by  cattle.  Oat  straw  is  very  clean,  raising  little 
or  no  dust,  and  so  is  its  chaff;  and  on  this  account,  as  well  as  its  elasticity,  the  latter  is  ver^  com- 
monly used  in  the  country  to  make  bods  with  tickings,  for  whicli  purpose  the  chaff  is  riddled 
through  an  oat-riddle,  and  the  larger  refuse  lcf\  in  tlie  riddle  thrown  aside.  Sheep  are  very  fond 
of  oat-straw,  and  will  prefer  it  to  bad  hay :  and  even  on  tlie  threatening  of  a  coming  storm,  when 
on  turnips,  I  have  seen  them  prefer  it  to  good  bay.  Of  the  different  sorts  of  oat-straw,  that  of  the 
common  oats  is  preferred,  being  softer,  sweeter,  and^  more  like  hay  than  that  of  the  potato^Mt 
When  oabi  are  cut  a  little  green,  the  straw  is  much  improved  as  fodder. 

(1544.)  RyC'Ktratr. — This  kind  of  straw  is  small,  hard,  and  wiry,  quite  unfit  for  fodder,  and  per- 
haps would  make  but  uncomfortable  litter  in  a  stable,  though  it  would,  no  doubt,  be  useful  m  a 
court  for  laying  a  durable  bottoming  for  the  dunghill ;  but  it  forms  most  beautiful  thatch  forhonsM^ 
and  would,  of  course,  do  for  stacks,  if  it  were  not  to  expensive  an  article  for  the  purpose.  It  is 
much  sought  for  by  saddlers  for  stuffing  collars  of  posting  and  coach-horses,  and  in  default  of  this 
wheat-straw  is  substituted.    It  is  also  in  great  reauest  by  brick -makers,  who,  as  stated  by  a  writer, 

{rave  as  much  as  £5  per  load  for  it  in  t^e  neig^jborbood  of  London  in  the  winter  of  1834-5.  bot 
rom  what  particular  reason  is  not  mentioned.*  its  ordinary  price  is  £2  per  load.  Tbe  plaiting 
of  rye  straw  for  hats  was  practiced  so  long  ago  as  by  even  the  ancient  Britons,  and  was  certainlv 
not  out  of  use  in  Shakspeare's  days,  who  thus  notices  the  custom  of  wearing  this  elegant  beaa« 
gear  on  holidays ; 

"  Yon  snn-bnmed  slcklemen,  of  Auaust  weary^ 
Come  biiber  from  the  furrow,  and  be  merry  ; 
Make  holy-day  ;  your  rye-straw  hats  put  on. 
And  then  fresh  nymphs  encounter  every  onOt 
In  country  footing." 

TmTuiTXST. 

I  have  seen  very  useful  hats  and  bonnets  for  field-work  made  by  laborers  and  field-workers  from 
the  upper  joint  of  wheat-straw.  Beehives  and  rUiJtiet — that  is,  bariiets  for  supplying  ihe  sowers 
with  seed — aro  beautifully  and  lightly  made  of  rye-straw ;  but  where  that  comnoodity  is  scarce, 
which  it  usually  is  in  Scotland,  wheat  straw  is  substituted. 

(1545.)  Pea*  and  Beansttrav,  or  haiUm. — It  is  difficult  in  some  seasons  to  preserve  the  straw  of 
the  pulse  crops,  but,  when  properly  preserved,  there  is  no  kind  of  straw  so  great  a  favorite  aa 
ibdder  with  every  kind  of  sloca.  An  ojc  will  eat  peas-straw  as  greedily  as  he  will  hay ;  and  a 
horse  will  chump  bean-straw  with  more  gusto  than  ill-made  rye-grass  hay.  Young  cattle  are  ex- 
ceedingly fond  of  bean  and  peas  chaff;  and  sheep  exgoy  peas-straw  as  much.  These  products  of 
the  pulse  crops  are  considered  much  too  valuable  to  be  given  as  litter.  31nce  bean-chaff  is  se 
much  relished  bv  cattle,  there  is  little  doubt  that  bean  and  pea  haulm,  cut  into  chaff,  would  not 
only  be  relished,  but  be  economically  administered;  and  were  this  practice  attended  to  in 
spnng,  the  hay  usually  s^iven  to  horses  at  that  season  might  be  dispensed  with  on  farms  which 
grow  beans  and  peas.  It  is  said  that  when  work  horses  are  long  kept  on  bean-straw  their  wind 
becomes  affected. 
\  (1546.)  Of  all  the  different  sorts  of  straw,  it  appears  that  wheat,  oats,  peas,  and  bean-straw  are 

r  used  for  fodder,  and  that  barley-straw  is  fit  only  for  litter ;  and  that  where  there  is  a  sufficiencj^of 

oat  and  bean  straw,  wheat-straw  might  also  be  dispensed  with  as  fodder.  This  being  the  relative 
positmns  of  the  diflbrent  kinds  of  straw,  their  supply  should  be  so  arranged  as  to  prevent  the  waste 
of  fodder-straw  m  litter,  and  this  may  lie  easily  accomplished  bv  havmg  oat-straw  in  the  straw- 
barn  wii,h  barley  or  wheat-straw.  The  procedure  should  be  in  tnis  wise :  In  the  early  part  of  the 
winter,  the  grain  chiefly  in  demand  is  barley.  Barley -straw  shonld  therefore  be  supplied,  stack 
after  stack,  until  all  the  stock,  with  the  exception  of  the  seed-corn,  is  disposed  of.  During  winter, 
'  the  o(»m  for  the  horses  should  be  threshed,  and  laid  up  m  granary,  and,  as  common  oats  are  asoal* 

Jy  given  to  horses,  the  best  sort  of  fodder  oould  thus  be  supplied  simnltaneoasly  with  the  litier- 

*  Brhish  Husbandry,  toi  tL 
V«) 
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■traw  of  bmrlev.    After  the  barley  is  disposed  of.  toward  spring,  the  dei 
rnenoes*  and  tnen  the  wheat-straw  should  come  in  lieu  of  that  of  tne  barley 


demand  for  wheat  com* 
for  litter.  Farther  on  in 
fipriuff,  the  bean-straw  comes  in  lieu  of  oat  straw  for  fodder.  In  this  way  tbe  time  may  pass  on  until 
grass  IS  ready  for  stook.    See  (13). 

(1547.)  The  color  of  the  fodder-straw  affects  the  color  of  the  dung  of  the  Tarions  animals;  thns^ 
peas  snd  beau-straw  and  chaff  make  the  dung  quite  block,  wheat-straw  gives  a  bleached  appearance 
to  the  dung  of  horses,  and  oal-siraw  gives  it  a  yellow  hue. 

(1548.)  I  do  not  know  that  the  specific  gravity  of  straw  has  ever  been  ascertained  by  expert* 
raent ;  but  I  should  say,  judging  only  by  surmise,  that  oat -straw  is  tlie  lightest,  and  wheat-straw 
heayiest. 

(1549.)  It  may  be  interesting  to^oa  to  ^ive  the  constituents  of  the  different  sorts  of  straw  spoken 
oil  These  consist  of  oi^anic  and  inorganic  substances.  The  organic  substances  resolve  themselves 
ultimately  into  the  four  elements  of  oxygen,  hvdro^en,  carbon,  and  nitrogen.  The  inorganic  consist 
of  a  considerable  number,  a  tabular  view  of  which  is  here  given  under  each  sort  of  straw,  for  the 
purpose  of  comparison.    According  to  the  analysis  of  Sprengel, 


1000  Iba  of  wheat  straw  leave  35*18  lbs.  of  ash. 
barley        ..  52*42 

oat  ..  57'40 


1000  lbs.  of  rye-straw  leave, 
boan 
pea  .J 


.27-93  Iba  of 
31-21 
49-71 


And  100  Iba  of  the  a$h  of  each  of  these  sorts  of  straw  gave  the  following  constituents : 


CONSTTTUKNTS. 


Potash 

Soda 

Lime 

Mrgnesia 

Alumina 

Oxide  of  iron 

Oxide  of  manganese 

Silica 

Sulphuric  acid 

PboBphoric  acid 

Ghk>rine 

Total 


wbett 
Straw. 


i 


lbs. 
0 
0 
7 
1 

2| 


81 
1 
5 
1 


100 


Barley 
Htraw. 

lbs. 

3 

Oi 

73) 
2 
3 

U 


Out 

Stmvr. 


Iba. 
15 
a  trace. 


a  trace. 

a  trace. 

80 


li 


a  trace. 


Rye 

Straw. 


I 


lbs. 
1 

6 


82i 
6 
2 

oi 


100  100       (     100 


Bean 
Straw. 


Iba 
53 


I 


20 
6 
0 


i 


7 
1 

n 
n 


lou 


Peas 
Htraw. 


Iba. 

H 

SI 

4i 


100 


On  comparing  the  numbers  in  these  cohimns,  we  cannot  foil  to  remark  how  much  potash  there  ia 
in  the  straw  of  the  bean ;  how  small  a  trace  of  soda  there  is  in  all  the  straws;  how  large  a  proper* 
tion  of  lime  there  is  in  the  straw  of  the  pea,  compared  to  that  of  the  bean ;  how  laree  it  is  com- 
pared to  that  in  the  grain  of  the  pea  itself;  how  much  more  silica  in  the  straw  of  the  pea  than 
m  that  of  the  bean ;  but  how  much  more  phosphoric  acid  in  bean-straw  than  in  that  of 
the  pea. 

(1550.)  "  The  inorganic  matter  contained  in  diflerent  vegetable  productions  varies  from  1  to 
12  per  cent  of  their  whole  weight  The  following  Tabic  exhibits  the  weight  of  ash  left  by 
100  lbs.  of  the  dry  straw  of  the  more  oommonly  cultivated  plants,  asoording  to  the  analysis  of 
Sprengel : 


Dry  straw  of  wheat  3-51  lbs.  per  oent 
barley  5*24 
oau       5*74 


Dry  straw  of  rye        2.79  lbs.  per  cent 
beans    3*12 


peas      4-97  "• 


(1551.)  Such  are  the  kinds,  uses,  and  constitution  of  the  straw  usually  found  on  farms ;  and  the 
proper  management  of  them,  so  as  to  confer  the  greatest  comfort  to  stock,  and  procure  the  largest 
amount  of  manure  to  the  farm,  is  a  matter  deserving  much  consideration.  I  fear  there  is  too  much 
truth  in  the  observation  of  Sir  John  Sinclair,  when  he  says  on  this  subject,  that  "  the  subject  of 
straw  is  of  greater  importance  than  is  commonly  imagined ;  and  the  nature  of  that  article,  taken  in 
the  aggregate,  entitles  it  to  more  attention  than  nas  hitherto  been  bestowed  upon  It  Farmers  are 
apt  to  consider  it  as  of  little  or  no  worth,  because  it  is  not  usually  salable,  and  is  rarely  estimated 
separately  from  the  yearly  produce  of  the  soil.  But  though  seldom  salable,  except  in  the  vicini- 
ty of  towns,  it  has  an  intnnsio  value  as  a  fund  for  manure,  and  a  means  of  feeding  stock.'  't 

(1552.)  The  proper  management  of  straw  which  I  allude  to,  is  that  the  respective  kinds  shall 
always  be  appropriated  to  their  best  uses — that  is,  the  straw  best  adapted  for  litter  shall  not  be 
administered  as  fodder,  for  if  it  be,  the  animals  will  thereby  be  rendered  discontented ;  if  barley- 
straw,  for  instance,  is  put  before  cattle  that  have  been,  or  should  have  been,  accustomed  to  oat- 
straw,  they  will  not  only  not  eat  the  usual  quantity  of  fodder,  but  eat  that  which  they  are  obliged 
to  eat  with  disrelish.  On  the  other  hand,  if  fodder-straw  is  strown  abroad  for  litter,  it  Is  not  used 
to  the  best  advantage,  being  partly  wasted.  Again,  if  more  straw  is  threshed  at  a  time  than  can 
be  consumed  in  a  few  days  in  fodder,  what  of  it  remains  to  the  last  becomes  dr^  and  brittle,  and 
nnfit  for  the  use  of  stock ;  and  even  litter  straw,  if  kept  for  a  long  time  before  it  is  used,  becomes 
much  lighter,  and,  of  course,  loses  a  portion  of  its  value.  So  far,  therefore,  as  the  straw  is  con- 
cerned, it  is  bad  practice  to  stack  up  threshed  straw  for  a  bug  time,  as  some  farmers  seem  fond 


*  Compiled  from  Johnston's  Lectures  on  Agricultural  Chemistry.        t  Bfaiclaix's  Code  of  Agiictt1tw«. 
143, 
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of  doing,  for  it  then  certainly  wastes  ■ome  of  its  properties  as  fodder  or  lilter.  Tlie  plan  is.  to 
thresh  the  straw  when  and  as  often  as  it  is  required,  both  lor  fodder  and  litter,  and  it  will  be 
always  in  tlie  freshest  stale  for  use  in  both  waya  Bat  to  fullow  oat  this  plan  eucceMfallv  reqnires 
the  previous  cousideration  whether  tlierc  is  a  sufficient  number  of  stacks  in  tlie  stacfc-yard,  fm 
tlie  purposes  of  fodder  and  litter  throaghoat  the  season,  and  if  there  is,  then  those  should  be  se- 
lected which  are  best  suited,  of  the  respective  kinds,  for  those  purposes,  during  the  winter,  when 
the  utility  of  good  straw  is  most  appreciated.  The  remainder  can  be  used  for  the  inferior  pur- 
poses of  bottoming  tlie  courts  and  stacks  of  the  ensuing  crop  and  season.  Should  the  whole  quan- 
ttty  of  straw,  however,  seem  inadequate  to  the  demands  upon  it,  then  it  should  be  thre!«hcd  only 
as  required,  and  dealt  out  wiUi  an  economical  and  judicious  hand,  so  that  no  part  of  the  season 
should  be  worse  or  better  supplied  than  the  rest  Do  these  considerations  usually  engage  the 
attention  of  farmers  7  I  fear  not  but  certainly  not  so  much  as  they  deserve.  I  am  aware  that  it 
may  here  be  observed,  that  it  is  of  much  greater  import  for  tlie  interest  of  the  farmer  to  studv  tlie 
state  of  tlie  market  for  grain,  than  to  lose  that  advantage  by  not  threshing  out  the  straw.  tLis  is 
feasible,  but,  at  tlie  same  time,  is  the  farmer  aware  how  much  injury  he  may  receive  by  loss 
of  condition  in  stock,  and  deterioration  in  duu^,  by  being  inattentive  to  the  state  of  bis  straw?  I 
suspect  the  subject  has  received  but  little  of  bis  consideration. 

(1553.)  It  was  at  one  time  a  prevalent  notion  that  straw  could  not  be  converted  into  good  ma- 
nure, unless  it  were  consumed  by  cattle  and  horses ;  and  the  celebrated  Bakewell  carried  Uiis 
idea  to  such  a  hiqht  that  if  he  had  not  stock  sufficient  of  his  own  to  consume  his  straw,  he  took  in 
those  of  others  fur  tlie  purpose.  But  he  lived  to  see  his  error.  Opinion  changed  to  the  opposite 
extreme,  so  that  many  farmers  persuaded  tl)eni6elve8  into  the  belief  that  straw  coruumed  bv 
stock  was  wasted,  and  that  it  should  only  be  used  as  litter.  This  latter  opinion  is  nearer  the  truth 
than  the  former,  but  goes  beyond  the  truth ;  for  allhou!;h  it  is  quite  correct  to  say  that  stock  ought 
to  dtpend  on  green  crops  tor  food  to  fatten  them,  yet  it  is  also  true  that  that  food  is  much  assisted 
in  its  assimilaiion  into  the  animal  system  by  a  participation  of  fodder,  it  is  not  merely  that  the 
stomach  reciuires  to  be  distended  by  food,  but  awcc^t,  dry  fodder  is  an  agreeable  change' to  the  ox 
after  a  hearty  meal  of  turnips.  Feeding  stock  really  consume  very  little  fodder ;  and  when  it  ia 
placed  before  them  at  pleasarc,  they  may  either  partake  of  it,  or  pick  out  a  few  choice  straws,  or 
let  it  alone  altogether ;  thus  affording  creatures  as  much  liberty  of  choice  in  their  food  as  their 
confined  situation  will  admit 

(1554.)  The  value  of  straw  may  be  estimated  from  the  quantity  usually  yielded  by  tbe  acre,  and 
the  price  which  it  usually  realizes.  Arthur  Young  estimated  the  straw  yielded  by  the  di^rent 
crops — but  rejecting  the  weaker  soils — at  1  ton  7  cwts.  per  English  acre.  Mr.  Middleton  esti- 
mated the  diii'erent  crops  in  these  proportions : 


Cwts.      Lbs. 

Wheat  straw 31  or  3,472  per  acre. 

Barley 20       2,440 

Oats 25       2,800 


Cwts.      Lbs. 

Besns 25  or  2,800  per  acre. 

Pease 25       2,800 


Average  rather  more  than 25      2,862  per  acre. 

or  1  ton  5  cwts.  per  English  acre.    Mr.  Brown,  Markle,  East-Lothian,  computed  tbe  produce  of 
■traw  as  follows,  in  stones  of  22  lbs.  per  Scotcli  acre,  which  I  have  contrasted  with  the  imperial: 

Stones.      Lbs.      Cwts.  Lba. 

Wheat-straw 160  or  3,520  or  31  48  per  Scotch  acre. 

Barley-straw 100        2,200       19  72 

Oatsiraw 130        2,860       25  60 

Beans  and  Peas ...130        2.860       25  60 

Average 130  or  2,860  or  25        60  per  aero. 

or  1  ton  5  cwts.  60  lbs.  per  Scotch  acre,  or  1  ton  0  owt  76  lba  per  imperial  acre.*    In  tlie  imme- 
diate vicinity  of  Edinburgh,  the  produce,  both  in  Scotch  and  imperial  measures,  per  aero,  is  this: 

Stones.      Lbs.      Cms.  Qrs.  Lbs. 

Wheat  straw ....  9  kemples  of  16  sts.  of  22  lba  =  1 44  or  3, 1 68  or  28        1  A 

Barlev-straw 7  ..         ..  .-       =112        2.464        22        0  0 

Oat-straw 8  ..         ..  .-       =128        2,816       25        0  16 

Average 771  ..         ..  ..       =  128  or  2,816  or  25    ~0     Ti 

or  1  ton  5  cwts.  16  lbs.  per  Scotch,  or  I  ton  0  cwt  13  lba  per  imperial  acre.  On  comparing  this 
result — from  the  vicinity  of  a  large  town  where  a  large  supply  of  manure  can  always  be  ob- 
tained— with  Mr.  Brown's  general  estimate  for  the  whole  country,  and  finding  tbe  Quantity  leas, 
we  must  conclude  that  Mr.  Brown's  estimate  is  above  the  mark  as  an  average  one  for  the  coun- 
try ;  and  unless  the  production  of  straw  be  very  much  greater  in  Eni;land  than  in  Scotland,  we 
must  also  conclude  that  the  estimates  of  both  Arthur  Younp^  and  Mr.  Middleton  are  above  the 
general  averaij;e ;  1  ton  the  imperial  acre  of  weight  for  straw  is  too  high  an  average  for  Scotland. 
(1554.)  In  regard  to  the  market  value  of  straw,*it  being  usually  prohibited  to  be  sold  exoe^t  in 
the  vicinity  of  towns  where  manure  can  be  received  in  return,  it  is  only  from  the  value  received 
for  it  in  towns  that  we  can  form  an  estimate  of  its  valne.  In  Edinburgh,  the  usual  price  for 
wheat-straw  is  12s.  per  kemple  of  16  stones  of  22  lba,  or  9d.  per  stone;  and  for  oat-straw  10a  tbe 
kern  pic,  or  7^d.  per  stone.  This  statement  brings  out  and  contrasta  the  values  in  Scotch  and  im- 
perial measures: 


*  Sinclair's  Code  of  Agricultora. 
(44) 
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Whett-atraw,  144  uta  of  22  lbs.  at  9d.  per  st  =  £?  6a.  4d.  per  Scotch  acre  of  10  boDa  of  4  baahela, 

s=  lOa^  7d.  per  bolL 
O&t-atraw,  128  ata.  of  22  Iba.  at  7|d,  per  at  =  £4  per  Scotch  acre  of  10  boUa  of  6  biia.=  8a.  pr  bolL 

Squivalenl  to 
Wheat  Btraw,  181  ata.  of  14  Iba.  at  S^d.  per  at  =  JC4  Ga.  9d.  per  imperial  acre  of  8  bolla  of  4  baahela, 

=  10a.  9d.  per  boll. 
Oat-atrawi  161  ata.  of  14  Iba.  at  4|d.  per  8t.=:£3  4a.  per  imp.  acre  of  8  boUaof  6  boahela  =88.  per  boU. 

In  tboae  jparta  of  the  coQOtry  where  atraw,  with  ita  com,  ia  allowed  to  be  aold  on  foot — that  ia,  aa 
It  growa  m  the  field — ^bat  prohibited  from  being  aold  by  itaelf,  the  price  for  wheat-atraw  ia  6a.  per 
boll  of  4  baahela,  and  5a.  per  boll  of  oat-atraw  of  6  boHiela.    The  quantity  of  atraw  per  boll  and 
per  baahel  will  atand  thoa : 

Wbeat-atraw,  14  ata.  8  Iba.  of  22  Iba.  per  boll  of  4  boahela  =  3  ata.  11  Iba.  per  bnabeL 
Oat-atraw,        12  ..17      ..     ..  ..        6      ..      =2  ata.   3 

Or  Wheat-atraw,  18  ..    1      ..     14  ..        4      ..      =4  ata.    7 

Oat*6traw.        16  ..   1       ..     ..  ..        6      ..      =2  ata.    9 

(1556.|  The  Romana  naed  atraw  aa  litter,  aa  well  aa  fodder,  for  cattle  and  aheep.  They  conaid- 
ered  millet-straw  aa  the  beat  for  cattle,  then  barley-atraw,  then  wheat-atraw.  Thia  arrangement 
ia  rather  againat  oar  ideas  of  the  qaalitiea  of  barley  and  wlicat-atraw ;  bat  very  probably  the  hot 
climate  of  Italy  may  improve  the  qaality  of  the  barley-sti-aw  by  making  it  drier  and  more  crisp, 
and  render  tlmt  of  the  wheat  too  hard  and  dry.  The  haalm  of  palae  waa  conaidered  beat  for 
ahecp.  They  sometimea  bruised  atraw  on  atones  before  utiiog  it  aa  litter,  which  ia  analogoaa  to 
having  it  cat  with  the  chaff-cotter,  oa  has  been  recommended. 

(1537.)  Where  atraw  ia  acarce.  they  recommend  the  gathering  of  fern,  leavea,  A;c.,  which  ia  a 
practice  that  may  be  beneficially  followed  in  thia  country,  where  opportunity  oocnra.  Varro 
aays :  "  It  ia  the  opinion  of  some  that  atraw  ia  called  slramentum  because  it  is  strewed  before  the 
catUe."* 


4.   THE  WAGES  OF  FARM-SERVANTS.t 

"  The  husbandman  that  laborotfa  must  be  first  partaker  of  the  fruits." 

St.  Paul. 

(1558.)  Winter  is  the  time  in  which  wages  in  kind  are  paid  to  farm* 
servants  ;  and  the  part  of  that  season  chosen  for  the  purpose  is  about  the 
end  of  the  year.  It  is  requisite  that  harvest  shall  be  completely  over  in 
the  latest  season,  and  every  preparatory  operation  connected  with  the  ac- 
commodation of  stock,  either  on  turnips  or  in  the  steading,  be  gone 
through,  before  the  business  of  threshing  the  crop  in  a  regular  order  be 
commenced.  In  connection  with  threshing  the  crop,  a  plan  should  be 
adopted  for  supplying  straw  for  fodder  and  litter,  as  recommended  in 
(1457),  as  well  as  tov  placing  a  quantity  of  new  oats  in  the  granary,  to  be 
drying  and  to  be  ready  for  use  by  the  time  the  perhaps  small  stock  of  old 
corn  shall  l^e  consumed.  Afler  all*these  preparatory  operations  inciden- 
tal to  winter  have  been  accomplished,  and  before  much  of  the  new  crop 
has  been  dispobod  of  at  market,  farther  than  to  ascertain  its  general  quality 

[t  We  need  not  say  that  in  copying  thia  chapter,  we  suppose  that  there  ia  moch.  if  any  of  it, 
■oaceptible  of  adaptation  to  our  country — atill.  the  ayatem  of  farm  wages  ia  one  ao  obviously  and 
intimately  interwoven  with  the  agricultural  economy  of  every  country  that  every  gentleman  may 
be  preanmed  to  be  curioua  to  know  how  theae  ayatema  differ  in  different  parta  of  the  world.  The 
high  price  of  wagea  in  thia  country,  and  the  acarcity  of  that  and  capital  in  their  proportiona  to  the 
price  of  land,  not  only  prevent  the  restoratbn  of  exhanated  landa  in  the  old  Atlantic  Statea,  but 
are  fruitful  aourcea  of  ezhauaCion  and  abandonment  of  Statea  comparatively  new — aa  Weatem 
New- York  for  example. 

What  conatitutea  of  itaelf  a  great  advantage  in  favor  of  laboring  people  in  the  United  Statea  ia, 
that  they  are  almoat  invariably  "  found,"  or  boarded  by  their  employera,  and  in  the  Free  Statea  in 
moat  caaea  eat  at  the  aame  table,  three  timea  a  day,  with  the  farmer  and  hia  fiunily.  For  a  head 
man  on  a  farm,  912  may  be  put  down  aa  the  uaual  wagea,  and  for  handa  or  *'helpa"  by  the 
month  finom  $8  to  910.  .    «        EJLF^om^,  Lib.\ 
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and  price,  the  first  leisure  afibnled  by  them  is  taken  for  paying  the  fann- 
servantn  their  yearly  wagpea  of  com ;  and  as  the  quantity  distributed  is 
considerable  on  a  large  farm,  and  as  all  the  sen^ants  should  receive  their 
wages  at  the  same  time,  to  avoid  jealousy,  there  will  be  a  considerable 
quantity  of  threshed  grain  in  the  bam  before  the  distribution  takes  plare. 
The  servants  receiving  a  variety  of  com,  that  kind  should  be  first  distrib- 
uted which  is  found  most  convenient  for  the  farmer  to  thresh  ;  and  each 
kind  should  be  delivered,  and  the  bam  cleaned  out,  before  another  is  in- 
terfered with. 

(1559.)  I  have  already  enumerated  the  different  classes  of  laborers  em- 
ployed on  a  farm  fn)m  (241)  to  (252) ;  and  I  may  here  mention  generally, 
that  the  wages  of  all  may  be  classed  under  three  heads :  1st,  Those  con- 
sisting chiefly  of  kind^  that  is,  of  the  produce  of  the  farm,  and  but  a  small 
sum  in  cash  ;  2d,  Those  consisting  of  a  large  propoition  of  cash  and  small 
amount  of  kind  ;  and,  3d,  Those  which  consist  entirely  of  cash.  The  re- 
cipients of  the  first  and  third  classes  may  be  engaged  on  the  same  farm, 
and  the  third  class  may  be  found  exclusively  on  a  farm,  but  the  first  and 
second  classes  are  never  found  together ;  and  as  all  three  modes  of  payinff 
wages  coexist  in  this  kingdom,  though  in  different  parts  of  it,  they  afibrcL 
a  criterion  for  judging  which  is  the  best  mode  for  all  parties,  for  master 
and  servant ;  which  the  most  convenient  for.  the  master,  which  the  most 
conducive  to  the  servants'  comfort  and  moral  habits.  Plotcmen  or  hind^ 
constituting  the  principal  or  staple  class  of  laborers  on  a  farm,  like  the 
battalion-men  in  a  regiment,  the  terms  of  their  wages  are  taken  as  a  stand- 
ard of  comparison  for  those  of  the  rest. 

(1560.)  Plowmen* s  wages. — These  are  paid  in  all  the  three  modes  enu- 
merated above  (1559),  the  first  mode  being  in  general  adoption  in  the  bor- 
der counties  of  England  and  Scotland;  the  second  mode  being  practiced 
in  the  midland  and  northern  counties  of  Scotland  ;  and  the  third  having 
long  been  adopted  in  the  southern  counties  of  England. 

(1561.)  Wages  in  kind  and  money  differ,  in  their  constituent  items,  in 
different  counties,  but  only  in  a  slight  degree  j  the  aggregate  items  afford- 
ing sufficiency  of  food  to  support  a  plowman  and  his  family.  I  shall  enu- 
merate the  particulars  received  by  the  plowmen  of  Berwickshire  and 
Northumberland : 

In  Bertoicfuhire, 

lObo1l8  =  6Obail]elPOQti.Btl20. 10|d.  perboll £6    6  9 

3     ..    =  18      ..       barley,  at  19^.  10|d 2  19  7J 

1     ..    =    6       ..       peas  at  230. 3d.            1    3  3 

18     ..    c=  1200  yardn  potatoes  at  4t.*. S    8  ,0 

A  cow's  keep  fur  the  year 8    0  0 

Cotlape  and  garden 1  10  0 

Carriage  of  coals 3    0  0 

Cash 4    0  0 

Equal  to  lOs.  ll^d.  per  week .£28    9    7| 

In  NorthnmbeHand, 

6  bolls  =  36  bashels  oats,  at  12h.  lO^d.  per  boll £3  17  3 

4    ..     =24       ..       barley,  at  19h.  lO^d 3  19  6 

8    .-     =12       ..       peas,  at  23fi.  3d 2    6  6 

3      . .       u'hept,  at  478. 2d.  per  quarter 0  17  8| 

3       ..       rye,at29H.4d Oil  0 

40       ..        potatoes,  at  Is 2    0  0 

24  lbs.  of  wool,  at  Is 14  0 

A  cow's  keep  for  the  year 9    0  0 

Carriage  of  coals 2    0  0 

Cash 4    0  0 

Equal  to  lis.  5d.  per  week £29  15  11 1 

To  the  nropey  value  of  both  particulars  I  attach  no  importance,  farther 
than  giving  to  thebi  'a  tangible  form ;  for  the  prices  of  agricultural  pix>- 
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duce  affect  neither  master  nor  servant  in  their  relation  to  one  another,  the 
point  simply  being,  that  the  master  supports  t\^  servant  in  an  adequate 
manner.  Any  difference,  therefore,  shown  in  the  weekly  wages  between 
10s.  ll^d.  and  lis.  5d.  as  brought  out  in  estimating  the  money  value  of 
the  particulars  does  not  in  fact  exist,  because  the  plowmen  of  both  coun- 
ties live  equally  well.  Instead  of  taking  an  imaginary  rate  of  prices,  I 
have  selected  the  aggregate  average,  as  given  in  the  Universal  Com  Re- 
porter of  20th  January,  1843.  Besides  working  a  pah*  of  horses,  the  plow- 
man is  bound  to  supply  a  field-worker,  whether  a  woman  or  a  boy,  usu- 
ally the  former,  whenever  the  farmer  requires  her  services,  and  who  re- 
ceives for  her  work  lOd.  a  day,  and  in  harvest  2s.  6d.  a  day,  besides 
victuals.  In  harvest-wages  thei-e  is  a  difference  between  the  two  counties, 
and  it  is  explained  in  this  way.  In  Northumberland,  it  will  be  obsei-ved 
that  the  rent  of  the  house  and  garden  is  set  down  at  X3  a  year,  while  the 
plowman  receives  2s.  6d.  a  day,  and  victuals,  tor  the  field-worker  in  har- 
vest ;  whereas,  in  Berwickshire,  the  plowman  U  bound  to  work  the  har- 
vest as  rent  for  his  house  and  garden,  receiving  only  victuals,  which  I  have 
estimated  at  that  season  at  Is.  a  day  for  30  days,  which  is  as  long  a  period 
as  harvest  may  be  expected  to  last,  and  which  should  be  deducted  from 
<£3  of  rent.  There  is  also  a  difference  in  the  cow*s  keep.  In  Berwick- 
shire, the  allowance  is  60  stones  of  22  lbs.  of  hav  in  winter  in  lieu  of  tui- 
nips  ;  but  turnips  are  always  preferred,  and  these?  are  given  to  the  amount 
of  6  double  horse-loads,  3  of  white  and  3  of  Swedes.  In  Northumberland, 
10  cait-loads  of  white  turnips  are  given,  or  o  of  white  and  3  of  Swedes; 
or,  in  lieu,  1  ton  of  hay,  or  100  stones  of  22  lbs. ;  so  that  the  Northumber- 
land cow  is  better  off  by  <^1  in  winter  than  the  Berwickshire,  and  the  dif- 
ference is  certainly  so  far  an  improvement  on  the  condition  of  the  English 
hind.  Both  cows  have  as  much  sti*aw  as  they  can  use.  The  grain  which 
the  plowman  can  claim  is  next  in  quality  to  the  seed-corn ;  and  in  Ber-> 
wickshire  he  receives  it  in  advance  at  the  end  of  the  year,  which  is  in  the 
middle  of  the  year's  engagement  from  Whitsunday  (May)  to  Whitsunday. 
In  Northumberland,  the  corn  is  paid  in  advance  once  a  quarter.  The  com 
is  ground  in  any  way  the  plowman  pleases,  at  one  of  the  small  mills  of  the 
country,  for  the  mere  miller's  multure  ;  so  he  saves  the  profits  of  the  re- 
tail dealer.  If  he  cannot  consume  all  his  com,  the  farmer  willingly  takes 
what  he  has  to  spare  at  the  cunent  market  price.  The  produce  of  the 
cow,  over  and  above  what  is  required  to  serve  the  plowman  and  his  family, 
may  be  disposed  of;  and  if  the  cow  is  a  good  one,  and  the  season  favora- 
ble, and  the  wife  a  good  dairymaid,  a  considerable  sum  may  be  realized 
from  the  cow  during  the  year.  Her  calf,  if  early  and  gotten  by  a  virell- 
bred  bull,  will  fetch  c£2,  and  perhaps  more ;  if  late,  it  may  still  be  woith 
208.  The  refuse  of  the  dairy,  of  tne  garden,  and  the  house,  enables  the 
plowman  to  fatten  two  pigs  every  year;  one  for  his  own  use,  and  the 
other  to  dispose  of.  The  cow  is  the  plowman's  own  property ;  and  to 
lose  her  by  death  is  a  serious  affliction  upon  him.  I  have  seen  men  with 
families  much  iiyured  by  such  a  loss,  and  could  never  refrain  from  render- 
ing the  poor  fellows  some  assistance.  To  avert  so  serious  a  calamity  to  a 
poor  man,  coto-cluhi  have  been  established,  to  purchase  cows  for  the  mem- 
bero  who  may  have  the  misfoitune  to  lose  them.  Farmers  subscribe  ac- 
cording to  their  number  of  plowmen,  and  each  plowman  who  wishes  to 
ei\)oy  the  benefit  subscribes  Is.  a  qtiarter  to  the  funds  of  the  club. 

(1562.)  Wages,  more  in  cask  than  in  kind,  are  more  extensively  given 
in  Scotland  than  the  plan  which  I  have  just  described.  Those  who  re- 
ceive this  species  of  wages  are  chiefly  single  men,  living  either  in  the  farm- 
er's house,  or  in  a  house  by  themselves  ccdled  a  botht/.    The  practice  of 
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allowing  farm-servants  to  take  their  meals  in  the  farmer's  house  is  falling 
fast  into  desuetude,  and  te  abandonment  is  much  to  be  regretted,  for  it  is 
a  far  better  plan  for  the  comfort  of  the  men  themselves  than  the  bothy 
system.  But  married  men  ai^  also  supported  in  this  form  of  wages,  though 
their  condition  is  not  so  good  as  that  of  the  plowmen  on  the  preceding 
plan,  but  it  is  certainly  preferable  to  the  bothy  system. 

(1563.)  The  portion  of  wages  received  in  kind  consists  of  oatmeal  and 
milk.  The  meal  amounts  to  2  pecks  per  week  for  each  man,  that  is,  1 
stone  of  17^  lbs.,  which  makes  6^  bolls  per  annum,  or  65^  stones  of  14  lbs.; 
and  this  at  Is.  per  peck  gives  a  money  value  of  <£5  4s.  a  year.  The  milk 
is  supplied  either  fresh  fi*om  the  cow  or  after  the  cream  has  been  skimmed 
off,  according  to  agi'eement.  In  the  former  state  it  is  given  to  the  amount 
of  1  Scotch  pint  or  2  quarts  a  day ;  and  in  the  latter  state,  3  quails  are 
given  in  summer,  and  2  in  winter.  The  value  of  the  milk  is  usually  es- 
timated at  c64  a  year.  In  some  cases  "a  cow  or  cows  are  supplied  to  the 
men,  who  milk  them,  and  are  exchanged  for  others  when  they  go  dry  ;  but 
supplying  milk  is  the  least  troublesome  plan  for  the  master.  These  items 
of  kt'ndf  with  fiom  c£10  to  «£14  a  year  of  cash,  varying  with  the  rate  of 
wages  in  the  country,  or  according  to  the  skill  of  the  plowman,  constitute 
the  earnings  of  a  plowman  on  this  system.  It  is  only  in  the  amount  of 
cash  that  these  wages  vaiy  at  any  time,  for  what  is  given  in  kind  is  con- 
sidered invariable,  being  no  more  food  than  a  stout  man  can  consume ; 
but  some  cannot  consume  it  all,  and  save  a  part  of  the  meal,  which  they 
either  dispose  of  to  the  farmer  or  to  dealera.  In  strict  fairness,  the  meal 
should  be  given  to  the  men  every  week,  but  to  save  trouble,  it  is  dealt  out 
once  a  month  or  once  a  fortnight.  The  milk,  of  course,  is  supplied  every 
day. 

(1564.)  Besides  these  principal  ingredients,  the  married  men  get  a 
house  and  garden  rent  free,  and  coals  are  driven  free  to  their  house.  The 
single  men  nve  provided  with  a  room  containing  a  number  of  beds,  which 
are  occupied  each  by  two  men ;  and  the  bed-cluthes,  consisting  of  a  chaff 
ticking  and  bolster,  blankets,  sheets  and  coverlid,  are  provided  by  the  mas- 
ter, and  replaced  clean  every  month.  This  room  is  called  the  hothy,  and 
it  usually  forms  both  the  sleeping-chamber  and  cooking-apartment  of  all 
its  inmates,  which  may  amount  to  as  many  men  as  there  are  plowmen  em- 
ployed on  the  farm.  The  men  are  supplied  with  fuel  all  the  year  round, 
with  which  to  cook  their  victuals,  and  which  they  do  for  themselves.  The 
fiiel  consists. of  wood,  brushwood,  or  coal,  according  to  the  supplies  of  the 
locality ;  but  in  winter,  coal  is  always  laid  in  to  the  extent  of  1  ton  each 
man.  Salt  is  also  provided  by  the  master ;  and  he  also  furnishes  a  pot 
for  cooking  in,  a  dish  for  holding  milk,  and  some  forms  and  perhaps  a  ta- 
ble ;  but  this  last  article  of  furniture  is  often  dismissed  fixjm  the  bothy  with 
little  ceremony,  a  form,  or  the  lap,  making  a  much  more  desirable  dinner- 
board.     A  few  potatoes  are  generally  given  in  winter. 

(1565.)  The  oatmeal  is  usually  cooked  in  one  way,  as  hrose,  as  it  is 
called,  which  is- a  different  sort  of  pottage  to  porridge.  A  pot  of  water  is 
put  on  the  fire  to  boil,  a  task  which  the  men  take  in  turns ;  a  handftill  or 
two  of  oatmeal  is  taken  out  of  the  small  chest  with  whi^h  each  man  pro- 
vides himself,  and  put  into  a  wooden  bowl,  which  also  is  the  plowman's 
property ;  and  on  a  hollow  being  made  in  the  meal,  and  sprinkled  with 
salt,  the  boiling  water  is  poured  over  the  meal,  and  the  mixture  receiving 
a  little  stiiTing  with  a  horn  spoon,  and  the  allowance  of  milk  poured  over 
it,  the  brose  is  ready  to  be  eaten  ;  and  as  every  man  makes  his  own  brose, 
and  knows  his  ovni  appetite,  he  makes  just  as  much  brose  as  he  can  con- 
sume.    The  bowl  is  scraped  clean  with  the  spoon,  and  the  spoon  licked 
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clean  with  the  tongue,  and  the  dish  is  then  placed  in  the  meal-chest  for  ft 
similar  purpose  on  the  succeeding  occasion.  The  fare  is  simple,  and  is  as 
simply  made ;  hut  it  must  he  wholesome,  and  capable  of  supplying  the  loss 
of  substance  occasioned  by  hard  labor ;  for  I  believe  that  no  class  of  men 
can  endure  more  bodily  fatigue,  for  ten  hours  every  day,  than  those  plow* 
m&  of  Scotland  who  subsist  on  this  brose  thrice  a  day. 

f  1566.)  The  plowmen  who  receive  cash  for  wages,  are  in  the  same  con* 
dition  as  day  laborers,  who  receive  their  earnings  once  a  week  and  pur- 
chase their  subsistence  at  retail  dealers'  in  country  towns  and  villages^ 
This,  I  believe,  is  the  condition  of  most  of  the  plowmen  in  the  southern  coun- 
ties of  England.  There  is  one  obvious  remark,  occasioned  by  this  state- 
ment, which  cannot  fail  to  be  considered  by  every  farmer,  which  is,  that 
unless  money  wages  adapt  themselves  to  the  fluctuating  piices  of  the 
commodities  upon  which  farm-servants  subsist,  servants  so  paid  must  suffer 
much  privation  on  a  rise  in  the  price  of  provisions ;  and  on  the  other  hand, 
when  prices  again  fall ,  they  receive  higher  waees  than  they  are  entitled  to. 
They  are  thus  subjected  to  vicissitudes  in  their  condition,  from  which  the 
former  two  classes  6f  plowmen  are  exempt. 

(1567.)  The  wages  of  stewards  are  in  all  respects  similar  to  those  of  the 
plowmen  of  whom  they  have  the  charge,  the  only  difference  being  in  the 
amount  of  cash  received,  which  is  always  greater  than  that  given  to  the 
plowmen.  Instead  of  <£4,  given  to  the  former  class  of  plowmen,  they  may 
receive  o£12  or  d£15,  and  instead  of  <£12  or  d614  ziven  m  cash  to  the  latter 
class,  they  may  receive  from  «£20  to  ^25  ;  and  if  there  is  any  difference  in 
the  size  or  situation  of  the  servants'  houses,  the  best  is  appropriated  to 
them.  In  most  cases  the  steward  is  exempt  from  attendance  on  the  farm 
on  Sundays,  while  in  others  he  takes  his  turn  along  with  the  other  men, 
which  latter  is  the  better  plan  for  the  master,  as  the  steward  can  then  have 
much  better  opportunity  of  observing  whether  the  men  fulfill  their  duties 
properly. 

(1568.)  The  shepherd  receives  the  same  amount  of  kind  and  money  as 
the  plowman ;  but  as  he  is  accounted  a  skillftil  servant,  and  his  hours  of 
attendance  extend  eveiy  day  from  sunrise  to  sunset,  he  has  leave  to  keep 
a  small  flock  of  sheep  of  his  own,  which  is  maintained  by  his  master,  ana 
the  produce  of  which  he  is  entitled  to  dispose  of  every  year.  His  flock 
consists  of  breeding-ewes,  which  vary  in  number  from  half  a  score,  such 
as  of  Leicester  ewes  in  the  low  countiy,  to  perhaps  twoscore  of  Black- 
faced  ewes  in  the  highest  districts.  About  \  of  the  number  of  the  ewes 
being  disposed  of  every  year,  he  is  entitled  to  retain  as  many  ewe-lambs 
of  his  flock  as  will  maintain  the  full  number  of  his  breeding-ewes.  The 
shepherd's  dog  is  his  own  property,  often  purchased  at  a  high  rate,  and 
trained  with  much  trouble  and  solicitude. 

(1569.)  The  hedger,  being  considered  a  day  laborer  or  spadesman,  gets 
a  smaller  proportion  of  kind  than  the  first  class  of  plowmen,  and  more 
money,  and  generally  no  cow's-keep;  and  where  the  second  class  of 
plowmen  exist,  no  hedger  is  kept  as  a  hired  servant,  but  is  viewed  in  the 
light  of  a  day-laborer,  and  is  paid  money-wages  accordingly.  Being  a 
skillful  man,  the  hedger  never  receives  less  than  <€40  a  year  in  value,  and 
more  frequently  «361  a  week.  He  can  sow  com,  build  stacks,  and  do  any- 
thing that  the  steward  can,  and  sometimes  all  that  the  shepherd  can  be- 
sides. 

(1570.)  The  cattle-man,  being  viewed  as  a  laborer,  receives  some  of  his 
wages  in  kind  and  the  rest  in  cash,  and  is  seldom  indulged  with  a  cow. 
Being  generally  a  person  somewhat  advanced  in  life,  the  rate  of  his  wages 
is  not  high — ^perhaps  9s.  a  week ;  and  it  is  well  when  such  a  post  as  Uiis 
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can  be  given  on  aji^na  to  an  old  and  faithful  plowman  or  abepfaerd,  wlioae 
growing  infirmities  disable  him  from  undertaldng  his  former  active  duties. 
(1571.)  The ^dd^tcorker  is  simply  a  day-laborer,  and  receives  lOd.  a  day, 
without  any  wages  in  kind,  from  the  &rmer.     This  person  is  usually  a 
woman.     The  first  class  of  plowmen  are  each  bound  to  supply  a  field- 
worker  for  the  &rm  during  the  year,  they  receiving  the  wages  earned  Jby 
the  workers  in  that  time.     They  hire  the  women  m  the  public  markets 
and  support  them  in  their  houses  with  bed  and  board  and  wages.     Should 
the  fiela-worker  obtain  constant  employment  on  the  farm,  the  plovrman 
may  profit  by  the  arrangement     On  large  farms  field-workers  are  almost 
constantly  employed.     The  practice  had,  no  doubt,  arisen  at  a  time  when 
few  women  could  be  persuaded  to  work  in  the  fields ;  and  the  circum 
stance  of  plowmen  being  bound  by  agreement  to  supply  such  laborers, 
these  latter  have  long  been  designated  by  the  odious  name  of  bondagers^ 
an  epithet  no  doubt  left  us  in  legacy  by  our  feudal  forefathers.     The  prac- 
tice has  been  found  fault  with,  and  even  represented  as  a  species  of  slavery, 
probably  because  of  the  odious  designation  given  to  the  condition  of  the 
women ;  but  the  truth  is,  there  is  no  more  binding  or  slavery  about  the 
matter  than  in  the  case  of  the  plowmen  themselves,  and  even  less,  for  they 
are  bound  by  agreement  to  work  for  a  year,  whereas  the  hondager'g  term 
is  only  for  six  months.     The  epithet  is  a  nick-name,  and  should  be  relin- 
quished for  the  proper  name  of  field-worker ;  but  the  practice  is  good, 
because  it  enables  the  farmer  to  command  a  certain  number  of  hands  at 
all  times,  and  also  to  accomplish  his  ends  by  his  ovm  resources,  independ- 
ent of  extraneous  aid.     It  is  no  answer  to  say  that  women  may  be  hired 
out  of  villages  when  their  services  are  required,  because  many  large  farms 
are  situate  far  from  any  village ;  a^d  even  the  vicinity  of  a  village  will  not 
secure  a  supply  of  field- workers,  as  I  have  myself  experienced  to  my  vex- 
ation ;  for  whenever  trade  is  brisk,  manufacturers  not  only  pick  up  all  the 
hands  they  can  procure,  but  the  work  which  they  supply  being  done  by 
the  piece,  at  which  greater  wages  than  at  field-work  can  be  earned  in  long 
hours  of  labor,  a  temptation  is  presented  to  women  laborers  to  desert  the 
fields ;  and  to  such  a  degree  of  stringency  is  this  monopoly  of  labor  car- 
ried by  manu&cturers  that  they  will  not  allow  their  people  to  go  and  as- 
sist at  harvest.     A  resource  of  labor  like  the  Border  system  should,  there- 
fore, not  be  yielded  by  the  fanner,  until  a  better,  or  one  as  efiicient,  can 
be  substituted.     Its  hardship,  however,  is  not  imputed  to  the  workers  them 
selves  but  to  the  plowmen  who  must  hire  them ;  but  if  there  is  any  hard- 
ship in  it  to  the  plowmen,  they  nevertheless  engage  in  it  voluntarily  widi 
all  Its  inconveniences,  rather  than  abandon  their  profession ;  though,  no 
doubt,  if  a  man  have  no  family,  and  the  work  is  but  limited,  the  support 
of  a  field-worker  may  press  hard  upon  his  gains,  but  there  is  this  allevi- 
ating circumstance,  even  in  such  a  case,  that  the  burden  is  imposed  upon 
a  man  who  has  no  family  to  support;  whereas,  a  family  of  daughters  is  a 
ffreat  source  of  income  to  a  plowman,  one  doing  the  bondage  work,  others 
being  paid  for  their  labor,  and  all  contributing  to  the  support  of  a  com- 
mon fiind.     The  system  has  no  bad  efiect  on  the  bondagers  themselves ; 
for  they  are  cheerful  and  happy  at  work,  and  are  well  clad  on  Sundays. 
Nor  are  they  ever  put  to  any  labor  beyond  their  strength ;   for  as  to  the 
alleged  ''  ui^eminine  practice  of  females  driving  dung-carts,"*  the  practice 
is  not  more  unfeminine  than  helping  to  fill  dung-carts,  or  turning  dung- 
hills ;  but  the  fact  is,  women  do  not  drive  carts,  in  the  usual  sense  of  that 
term ;  they  only  walk  beside  the  cart,  in  the  absence  of  the  driver  at  more 
laborious  wprk,  to  and  from  the  dunghill  to  the  pUce  of  its  destination, 
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merely  to  keep  the  carts  clear  of  one  another,  and  when  so  employed  they 
have  nothing  to  do  with  the  yoking  or  loosening  of  the  horse,  or  filling  or 
emptying  of  the  cart,  or  turning  in  or  out  of  the  landings.  In  the  north- 
em  counties  of  Scotland  no  such  obligation  exists  on  the  plowmen,  nor  in- 
deed can  be,  for  it  would  be  impossible  to  coexist  with  the  bothy  system, 
where  a  plowman  has  not  a  house  for  himself,  far  less  for  any  worker ;  and 
hence  in  those  parts  of  the  country  field-labor,  in  as  far  as  the  manual 
operations  are  concerned,  is  very  much  inferior  to  that  executed  on  the 
Borders,  because  of  its  being  performed  by  casual  laborers  instead  of 
those  who  have  been  steadily  trained  up  to  it  from  early  youth  ;  and  as 
long  as  no  means  are  used  to  initiate  young  people,  especially  young 
women,  who  are  admitted  to  be  more  nimble  in  the  fingers  than  men,  in 
the  several  vaiieties  of  field-labor,  so  long  will  they  be  impeifectly  exe- 
cuted, n 

(1572.)  Now.  on  taking  a  retrospect  of  the  actaal  condition  of  all  the  laborers  of  the  farm,  aa  T 
have  «'ndeavored  lo  represent  it,  and  comparing  the  condition  of  the  first  class  of  plowmen  with  the 
othcra.  the  qaestion  that  nataraliy  ocean  to  the  mind  is — Which  is  the  best  7  I  have  not  the 
slightest  hesitation  in  expressing  my  conviction  of  the  snperior  position  of  the  plowmen  in  the 
Borders.  Let  as  look  into  one  of  their  cottages  of  an  evening.  I  grant  that  their  cottages  might 
bo  made  much  more  comfortable  and  mnch  more  convenient,  and  mach  better  sailed  to  the  wanta 
of  their  inhabitants,  than  they  are ;  and  this  I  shall  endeavor  to  show  in  dae  time ;  bat  in  the  meaa 
time  I  may  say  that  a  determination  exists  fqr  improvement  in  this  matter  evinced  by  parties  moat 
able  to  doit,  name)  v,  the  landlords,  and  its  good  effects  will  he  seen  in  the  coorse  ot  a  few  years ; 
but  look  into  one  of  their  cottages,  sach  as  they  are,  daring  a  winter  evening,  and  "  yoo  will  prob- 
ably see."  to  ose  the  words  of  Mr.  Orey,  Dilston.  on  this  sabjcct,  in  the  letter  and  spirit  of  whose 
BCQtimeDts  I  cordially  concar.  '-assembled  the  family  ^ap  round  a  cheerfal  coal- fire — which,  by  the 
way,  is  au  incHtimablo  blessing  to  all  classes,  but  chiefly  to  the  poor  of  this  coantr^* — femates  kni^ 
ting  or  spinnmg — the  father,  perhaps,  mending  his  ahoes---an  art  almost  all  acqairo— «nd  one  of 
the  yoang  ones  reading  for  the  amusement  of  the  whole  circle."  Contrast  this  with  the  condition 
of  those  plowmeu  in  England  who  receive  their  wages  entirely  in  cash,  and  who  have  to  go  to  a 
distance  to  purchase  the  necessaries  of  life.  "  Contrast  this,"  oontinnes  Mr.  Grey,  "  with  the  condi- 
tion of  many  voung  men  emoloyed  as  farm-servants  in  the  sonihem  counties,  who  being  paid 
board-wages,  clab  toircther  to  have  their  comfortless  meal  in  a  neighboring  cottage,  with  no  house 
to  c.\ll  their  home,  left  to  sleep  in  an  outhouse  or  hay-loft,  subject  to  the  contamination  of  idle 
companions,  with  no  parent's  eye  to  watch  their  action^  and  no  parent's  voice  to  warn  tliem  of 
their  errors ;  and  say  which  situation  is  best  calculated  to  promote  domestic  comfort,  family  affec- 
tion, and  moral  rectitude?"  Contrast  this  also  with  the  both^  system,  which  perhaps  Mr.  Grey 
has  never  witnessed,  or  no  doubt  it  woald  have  met  with  his  reprobation ;  contrast  this  with  a 
system  which,  althoogh  it  supplies  the  necessaries  of  life  in  a  convenient  enough  fonn.  presents 
them  in  uncomfortable  circumstances  affording  no  assistance  to  cook  the  food  and  clean  out  the 
chamber;  affordin«^  no  one  to  admonish  thougntless  young  men,  many  of  whom  are  in  thepractiee 
of  wandering  at  night  after  a  long  day's  toil,  and  retorning  home  only  in  the  morning,  to  begin  a 
day's  work,  with  wearied  limbs  and  depressed  spirits.  In  the  winter  evenings,  too,  toe  bothy  is  a 
scone  of  lewd  mirth,  excited  by  the  company  of  females  who  have  come  perhaps  from  a  dis- 
tance to  visit  their  acquaintances,  and  who  are  treated  most  probably  with  a  stolen  fowl,  en- 
tertained with  profane  jests  and  soogs^  and  afterwai'd  convoyed  homeward  amid  darkness 
and  wet. 

(1573.)  "  One  verj*  obvious  benefit,"  observes  Mr.  Grey  justly,  In  regard  to  married  plowmen, 
"  arising  to  the  hind  from  tliis  mode  of  paying  in  kind^  besides  that  having  a  store  of  wholesome 
food  always  at  command,  which  has  not  been  taxed  with  the  profits  of  intermediate  agents,  is  the 
absence  of  all  temptation  which  the  receipt  of  "Weekly  wages  and  the  necessity  of  resortmg  to  a 
village  or  a  town  to  buy  provisions,  hold  out  of  spending  some  part  of  the  money  in  the  ale-house, 
which  ougnt  to  provide  mr  the  wants  of  the  familjr ;  and  to  tliis  cirenmstance,  and  to  the  domestic 
cmploymcQt  which  their  gardens  afford  in  their  leisure  hours,  we  are  probably  much  indebted  for 
the  remarkable  sobriety  and  exemplary  moral  conduct  of  the  peasantry  of  the  North."  And  fkr- 
th«.r.  "  thia  mode  of  engaging  and  paying  farm-servants  is  not  only  more  conducive  to  their  weU 
fare  and  social  comfort  than  Uie  weekly  payment  of  mone^'-wages — which  go  but  a  little  way  ia 
purchasing  the  necessaries  of  a  family,  are  injudiciously  laid  out,  and  sometimes  wastefally  squan- 
dered— but  it  has,  besides,  a  strong  and  apparent  influence  opoo  their  habits  and  moral  character, 
it  possesses  the  advantage  of  giving  to  the  peasant  the  use  of  a  garden  and  cow,  with  the  certainty 
of  employment ;  it  gives  him  a  personal  interest  in  the  produce  of  his  master's  farm,  and  a  desire 
to  secure  it  in  good  condition;  it  produces  a  set  of  local  attachments,  which  often  lead  to  a  conneo- 
tiou  between  master  and  servant,  of  long  continaaBce."* 

{Id74.)  Beneficially  as  this  system  of  paving  farm-servants  in  kind  has  long  operated  both  for 
master  and  servant,  it  has  been  stigmatized  by  persons  even  in  Parliament,  as  being  only  another 
form  of  the  truck  »yt  tern,  which  has  been  made  to  act  so  prajodicially  against  the  interests  of  ope- 
ratives in  England.  Bat  what  is  the  track-system  ?  After  hearing  the  proper  answer  to  this  qaes- 
tion, we  shall  be  the  better  able  to  judge  whether  the  plowman's  wages  paid  in  kind  can  traly  re- 
ceive that  appelladon.  Of  the  track-system,  Mr.  McCaUocb  says  that  it  is  "  a  name  gifeo  lo  • 
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practice  that  baa  prevailed,  particalarlv  in  the  mining  and  manofactaring  diatricta.  of  paying  the 
wage*  of  workmen  in  goods  ineiead  of  money.  The  plan  has  been  for  the  master  to  eaiabliih 
waxebooaea  or  ibopa ;  and  the  workmen  in  their  employooent  have  either  got  their  wages  account' 
ed  for  to  them  by  rappiiea  of  goods  from  each  dipAUt  without  leceiviug  any  money;  or  they  have 
got  the  money,  with  a  tacit  or  express  understanding  that  thev  were  to  resort  to  the  warefaoases  or 
shops  of  their  masters  for  snob  articles  as  they  were  famished  with."*  If  this  he  anything  like  • 
correct  accoont  of  the  properly  reprobated  system,  it  is  clear  that  it  has  no  aiBnity  to  the  system  in 
hindt  in  which  the  hinds  are  paid  their  wages,  inasmuch  as  this  has  no  reference  to  die  money  vtdu€ 
of  any  article  which  (he  hinds  receive,  and  therefore  they  alvayt  receive  the  tame  amautdafhimd, 
and  of  ooorse  the  same  rate  of  wages ;  whereas  the  truck-system  has  ondoabted  reforenee  to  the 
money  value  of  the  articles  dealt  out  to,  or  purchased  by,  the  operatives;  and  that  money  value  is 
fixed  by  the  m&tter  whose  interest  it  is,  ot  course,  lo  keep  it  at  as  high  a  rate  as  practicable,  or 
e\ee  to  give  out  articles  of  inferior  quality  at  the  price  of  those  of  more  value ;  and  hence  the  arti- 
na  doea  not  always  receive  the  same  amount  of  goods^  nor  the  same  rate  of  wsges. 
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Thus  sll  is  here  in  motion,  all  is  lifb ; 

The  creaking  wain  brings  copious  stores  of  com. 


(1575.)  The  surplus  grain  of  the  farm  is  disposed  of  to  com-merchantSy 
millers,  bakers,  distillers,  and  brewers.  These  attend  on  the  market-day 
in  the  market-town. '  If  the  market-town  is  a  seaport,  most  of  the  corn- 
merchants  and  brewera  reside  in  it  permanently,  and  have  their  granaries 
there.  When  the  market-town  is  situate  in  the  interior  of  the  country,  the 
merchants  and  brewers  attend  the  market  there  from  the  nearest  seaport. 
The  purchase  of  grain  is  chiefly  carried  on  in  winter,  when  the  farmer  has 
his  crop  to  dispose  of.  Brewers  and  distillers  chiefly  buy  barley  for  malt* 
ing,  millers  and  bakers  chiefly  wheat  and  oats,  and  merchants  every  spe- 
cies of  giain.  The  market  for  barley  cororaences  the  season,  wheat  and 
oats  being  then  disposed  of  according  to  the  demand  for  them ;  but  after 
March  the  demand  for  both  increases,  to  supply  the  consumption  until  next 
harvest  lu  a  corn  distiict,  &om  which  most  of  the  produce  is  carried 
away  to  large  towns  or  manufacturing  distncts,  it  is  most  convenient  for 
tlie  shipment  of  giain  that  corn-merchants  reside  in  seaport  towns. 

(1576.)  Com  markets  are  of  two  kinds,  stock  or  sample  markets.  A  sam- 
pie-market  is  that  in  which  farmers  bring  hand  samples  of  the  grain  they  wish 
to  dispose  of,  exhibit  them  to  purchasers,  and  deliver  the  stock  or  bulk  at  an 
appointed  time. 

(1577.)  A  stock  market  is  where  farmers  bring  in  the  grain  they  have 
to  sell  in  bulk  upon  their  carts,  exhibit  a  ba^full  of  it,  sell  the  quantity 
brought,  deliver  it  to  the  purchasei's  immediately  after  the  sale  is  ef- 
fected, and  then  receive  the  money  for  it.  A  merchant  who  sells  grain 
in  a  stock-market  does  so  by  sample,  and  never  thinks  of  bringing  his 
stock,  which  perhaps  consists  of  granaries-full,  to  the  market-place ;  and 
there  is  nothing  to  prevent  farmers  also  to  sell  their  grain  by  sample  in  a 
stock-market. 

(1578.)  When  sold  by  sample,  the  gi'ain  is  delivered  by  the  farmer  in  his 
own  carts  in  the  course  of  the  tew  days  allowed  him  for  the  purpose,  either 
at  the  granaries  of  the  merchant,  brewer,  or  distiller,  or  at  the  mill  of  the  mil- 
ler. Water-proof  tarpaulins  are  required  to  cover  the  sacks  in  the  carts 
when  grain  is  delivered  in  a  a  rainy  day,  but  it  is  better  to  defer  the  deliv- 
ery until  fair  weather,  if  not  otherwise  inconvenient 

'  McCunooh's  Commercial  DictioDary,  art.  2V«c|-&ffCM. 
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(1579.)  When  sold  in  bulk,  com  is  delivered  immediately  after  the  sale  at 
the  granaries  of  the  merchants  on  the  spot,  or  at  the  brewery,  or  distillery. 
or  mill  in  the  country,  according  to  agreement. 

(1580.)  The  payment  for  grain  sold  by  sample  is  only  made  on  the  market- 
day  after  the  delivery  has  been  effected ;  but  the  payment  of  that  sold  in 
bulk  is  due,  and  is  generally  received,  on  the  day  it  is  sold,  soon  after  it^ 
delivery  at  the  granaries.  * 

(1581.)  Of  the  two  modes  of  selling  grain,  each  has  its  advantages  and 
disadvantages  to  the  farmer.  It  is  very  convenient  to  take  a  quantity  6f 
grain  to  market,  sell  it,  deliver  it  on  the  spot,  and  receive  the  cash  for 
it  immedidiately  afterward.  It  enables  the  farmer  to  transact  his  market 
business  at  once,  and  saves  him  the  trouble  of  attending  next  market-day 
on  purpose  to  receive  the  cash,  when  he  may  have  no  other  occasion  to  bd 
there.  It  obliges,  in  a  great  degree,  merchants  to  provide  granaries  for 
the  reception  of  grain  in  the  interior  market-towns ;  as  farmers  may  refiis^ 
to  deal  with  a  purchaser  who  wishes  the  grain  delivered  at  a  distance  from 
the  market-town,  the  fatieue  to  their  horses  being  thereby  probably  much 
increased.  This  mode  of  selling  grain  has  also  the  advantage  of  securing 
the  farmer  against  bad  debts,  because  he  may  deliver  the  grain  and  receive 
the  value  for  it  simultaneously.     On  the  other  hand,  it  is  attended  with  this 

freat  disadvantage,  that  in  case  the  farmer  does  not  sell  his  grain  on  the 
ay  he  has  brought  it  to  the  market-place,  he  is  either  obliged  to  take  it 
home  again,  or  put  it  into  a  granary  until  the  next  market-day,  when,  ot 
course,  granary-rent  must  be  incurred,  and  the  additional  expense  also  in- 
curred of  either  hiring  carts  to  deliver  the  grain  next  market-day,  from  the 
temporary  granary  to  that  of  his  purchaser,  or  of  sending  a  cart  of  his  own 
to  do  it;  and  as  he  must  keep  the  grain  so  accommodated  in  sacks,  he  may 
be  deprived  of  the  use  of  his  sacks  at  a  time  when  he  may  have  a  large 
quantity  of  com  in  his  bam  to  measui-e  up,  and  which,  where  lying  in  a 
loose  state,  may  be  an  inconvenience.  Or  to  avoid  these  manifold  and  ol>- 
vious  inconveniences  he  must  take  the  price  offered  for  his  grain.  Anf 
other  disadvantage  is,  that  his  horses  must  stand  in  the  market-place,  ex- 
posed for  hours  to  cold  blasts,  after  perhaps  being  heated  on  their  way  to 
the  market-town.  The  exhibition  ot  com  in  bulk  gives  power,  however, 
to  the  purchaser  to  inspect  the  cleaning  of  every  sack  before  purchEtsing  it, 
and  it  also  gives  him  the  command  of  a  quantity  of  com  immediately  after 
its  purchase. 

(1582.)  The  advantages  of  a  hand  sample-market  to  Xhe  fanner  are,  that 
he  is  independent  of  the  rate  of  pnce  of  any  market-day ;  for  if  it  does  not 
satisfy  him,  he  can  put  his  sample  into  his  pocket  again.  His  men  and 
horses  cannot  lose  a  day's  work,  and  are  not  exposed  to  the  weather  in 
waiting  in  the  market-place.  He  need  not,  moreover,  clean  his  gi*ain  be- 
fore selling  it,  and  should  he  be  induced  to  sell  more  than  what  is  threshed, 
he  has  time  to  thresh  more  and  clean  the  whole  quantity  at  once,  thereby 
making  the  stock  of  uniform  quality,  and  cleaned  aCTeeably  to  the  partic- 
ular taste  of  the  purchaser.  The  disadvantages  to  the  farmer  are  inability 
to  receive  cash  for  the  grain  he  sells  until  the  next  market-day  after  its 
delivery,  and  the  risk  he  thereby  runs  of  incurring  bad  debts  with  the 
merchant,  to  whom  the  stock  is  delivered  some  days  before  he  pays  for  it. 
The  advantage  of  a  sample-market  to  the  merchant  is,  that  should  the 
sample  please  him,  he  can  purchase  as  large  a  quantity  of  grain  as  the 
farmer  pleases  to  dispose  of,  and  thus  make  up  a  cargo  of  uniform  quality; 
and  the  disadvantage  which  he  experiences,  which,  by  the  way,  is  felt  most 
strongly  by  the  brewer,  distiller  and  miller,  is  that  he  cannot  obtain  pos- 
session of  the  irrain  immediately  after  purchase. 
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(1583.)  Of  tbe  two  species  of  corn-markets,  I  prefer  selling  by  the  sam- 
ple, chiefly  because  I  aislike  to  see  horses  stanaing  for  hours  with  a  load 
m  the  market-place,  and  most  probably  in  bad  weather,  for  none  else  can 
be  looked  for  in  winter.  Such  a  stand  cannot  be  for  their  advantage,  and, 
in  my  estimation,  the  peculiar  advantages  of  a  stock-market  are  insufficient 
to  counterbalance  the  risk  thus  incurred  in  the  safety  of  the  horses.  This 
inconvenience  is  perhaps  appreciated  by  some  farmers,  and  a  modification 
of  the  plan  is  followed,  such  as  delivery  in  the  course  of  a  few  days  of  a 
larger  quantity  of  grain  than  what  was  actually  presented  in  the  market- 
place ;  but  no  modification  can  take  place  of  the  sale  of  grain  by  sample, 
m  that  it  is  simply  the  presentation  of  the  hand  sample  in  the  market,  the 
sale  of  the  bulk  therewith,  and  its  consequent  delivery  at  the  specified 
time.  It  would  be  curious  to  observe  the  particular  diseases  to  which 
horses  are  most  liable,  that  are  made  to  stand  in  a  market-place  for  hours 
together,  and  to  ascertain  if  these  are  of  the  class  most  commonly  contracted 
from  exposure  to  weather. 

(1584.)  Were  all  men  honest,  it  would  be  immaterial  which  mode  were 
adopted  for  the  sale  of  grain,  in  so  far  as  the  9tate  of  the  grain  is  con- 
cerned ;  but  to  the  shame  of  the  farmer  be  it  spoken,  it  sometimes  happens 
that  the  stock  is  delivered  of  an  inferior  quality,  or  not  so  well  cleaned  as 
the  sample  that  was  shown  in  the  market.  Some  farmers  acquire  a  char- 
acter for  this  species  of  fraud,  and  so  blinded  do  they  become  by  their 
cupidity,  that  tney  cannot  discover  the  advantage  which  they  thereby  con- 
fer on  the  merchant  to  reduce  the  price  of  the  bargain  made  between 
them.  It  is  curious  that  men  cannot  at  once  believe  that  ill-cleaned  com 
cannot  be  so  heavy,  bulk  for  bulk,  as  well-cleaned.  While  such  people, 
therefore,  think  they  are  taking  advantage  of  the  merchant  by  giving 
him  light  com  among  the  good,  they  are  in  fact  cheating  themselves,  for 
no  purchaser  will  pay  the  stipulated  price  of  good  com  when  ill-cleaned 
com  is  delivered  to  him  instead.  Many  farmers,  I  apprehend,  deliver 
stock  inferior  to  sample,  from  no  intention  of  committing  fraud,  but  be- 
cause they  cannot  deliver  the  stock  so  clean  as  the  sample  shown,  it  having 
been  differently  treated  from  the  stock.  They  are  in  the  habit  of  pulling 
out  a  sample  from  the  stack,  rubbing  out  the  grain  fi*om  the  ears,  blowing 
away  the  chaff  with  the  mouth,  and  picking  out  the  light  com.  Now  no 
winnowing  machine  can  clean  com  in  this  style.  Or  a  sample  is  taken 
from  the  un winnowed  bin  on  the  barn-floor,  and  treated  in  a  similar  man- 
ner. Sample  and  stock  can  only  agree  exactly  when  both  are  derived  from 
%  similar  state  of  the  same  parcel  of  grain. 

(1585.)  On  the  other  hand,  I  must  say,  in  justice  to  the  farmer,  that  some 
corn-merchants  are  very  fastidious  on  receiving  stocks  of  grain  that  have 
been  sold  them  by  sample.  The  stock  is  objected  to  at  the  granary,  because 
it  is  inferior  to  the  sample  ;  and  when  this  plea  cannot  be  substantiated  on 
comparison,  the  bulk  is  declared  deficient  in  measure,  which  objection  can- 
not be  rebutted  without  measuring  over  the  whole  quantity,  and  on  this 
being  done»  and  this  objection  also  proving  groundless,  it  is  rejected  be- 
cause the  grain  is  lighter  than  that  guarantied  by  the  farmer.  But  the 
obiect  is  to  set  up  the  grain  anyhow,  to  give  the  merchant  an  oppoitunity  to 
reduce  its  price.  To  show  how  such  a  circumstance  as  this  can  happen, 
I  may  observe  that  the  merchant  seldom  vritnesses  the  deliveiy  of  gram  at 
his  granaries,  this  duty  being  deputed  to  the  man  who  has  charge  of  the 
granaries,  and  its  delivery  cannot  of  course  be  witnessed  by  the  farmer. 
So  if  the  merchant's  foreman  receive  the  clue  to  make  objections,  these 
are  easily  made  to  appear  effective  to  the  farm-servants  delivering  the 
grain,  who  of  course  know  nothing  of  the  conditions  of  the  bargain.     The 
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com  is  then  set  up,  that  is»  set  down  in  the  sacks  on  the  floor,  and  remains 
there  unemptied  until  an  explanation  takes  place  ;  on  which,  if  the  farmof 
has  committed  an  error,  he  suffers  a  considerable  reduction  in  price,  but 
if  he  can  maintain  his  own  rectitude,  the  merchant  concedes  the  point,  and 
throws  the  blame  on  his  stupid  foreman,  who,  after  all,  is  justified  for  the 
interruption  he  had  given,  by  the  allegation  that  he  had  only  done  his  duty 
^  to  his  master.    I  have  heard  of  both  these  species  of  fraud  being  attempted 

^  to  be  committed,  and  have  also  heard  a  remark  connected  with  one  of  them, 

that  merchants  ai*e  most  likely  to  be  fastidious  in  regard  to  the  quality  of 
'  the  grain  they  receive,  when  prices  happen  to  fall  between  the  period  of 

*  purchase  and  that  of  delivery.  Unfortunately,  no  such  motive  can  be  urged 
^  to  justify  the  farmer  in  his  attempts  to  pass  off  inferior  grain.    In  a  stock- 

*  mai'ket  no  such  occurrence  can  happen.    Let  me  say  here,  that  my  sole 
object  in  alluding  to  so  painful  a  subject  is  to  make  you  aware  of  the  tricks 

<  of  trade. 

'  (1586.)  Every  species  of  grain  is  directed  by  the  Weights  and  Measures 

Act,  (5th  Geo.  IV.,  c.  74,   sec.  15,)  to  be  sold  by  the  imperial  hushd^ 

*  containing  2,218.192  cubic  inches,  and  not  2,150.42  cubic  inches,  as 
^  erroneously  given  in  that  paragraph,  this  latter  number  being  the  con- 
t                 tents  of  the  old  Winchester  bushel,  which  is  now  obsolete,  and  there  is 

<  no  such  recognized  quantity  as  a  quarter,  boll,  coom,  or  load.  The  prac- 
'  tice  has  settled  into  measuiing  grain  into  half-quarter  sacks  of  4  bushels, 
I  which  forms  a  convenient  size  of  load  in  the  bam,  as  well  for  carriage  on 

men's  backs  as  in  carts,  Plate  XVIII. 

(1587.)  Granaries  in  town  are  frequently  situate  in  inconvenient  places 
for  access  to  carts,  such  as  narrow  streets  and  lanes ;  and  some  are  so 
inconveniently  high  that  four  or  five  flights  of  steps  have  to  be  surmounted 
ere  the  floor  be  attained  which  is  to  contain  the  com ;  and  these  stairs  are 
not  unfrequently  too  naiTow  or  too  steep,  or  the  steps  so  worn  away  in 
front  as  to  endanger  the  safety  of  the  persons  who  carry  loads  up  them. 
But  the  risk  is  fully  greater  to  those  who  have  to  bring  loads  down  them, 
when  the  contents  of  the  granary  are  emptying  for  the  loading  of  a  ship. 
For  the  carriage  of  corn  in  such  a  case,  I  have  seen  a  convenient  form  of 
hag  used.  It  consisted  of  a  short  sack,  capable  of  holding  rather  more 
than  two  bushels,  drawn  together  at  the  Dottom,  where  a  short  piece  of 
thick  pliable  rope  is  attached,  the  mouth  being  formed  like  any  other  sack. 
The  person  who  is  to  carry  the  bag,  folds  the  mouth  together  when  filled 
so  as  to  cover  the  com,  and  at  the  same  time  leaves  a  portion  of  the  sack 
loose,  by  which  he  holds  firmly  with  his  right  hand.  On  assistance  being 
given  him  to  lifl  the  sack,  when  filled,  he  turns  himself  quickly  round 
with  liis  back  to  it,  and  brings  the  part  by  which  he  holds  on,  over  his  head ; 
and  holding  on  there  with  one  or  both  hands,  as  he  chooses  and  feels  most 
convenient  in  the  circumstances,  literally  runs  with  the  load  to  the  ship's 
hold,  where,  on  a  man  seizing  the  short  rope  at  the  bottom  of  the  sack, 
the  carrier  hitches  the  sack  off  his  back,  and  the  grain  is  poured  into  the 
hold,  while  the  man  all  the  time  retains  hold  of  the  short  rope. 

(1588.)  For  long  in  Scotland,  grain  used  to  be  sold  by  measure  alone, 
and  for  long  it  used  to  be  sold  in  Ireland  by  weight  aJone;  but  both  ways 
are  liable  to  objection.  When  the  measure  alone  is  used,  there  is  a  temp- 
tation to  measure  the  com  before  it  is  properly  cleaned,  especially  if  the 
corn  is  sold ;  and  when  sold  alone  by  weight,  there  is  also  a  tempta- 
tion to  retain  light  com  among  the  good,  with  the  view,  in  both  cases, 
of  disposing  of  the  inferior  grain  at  as  good  a  price  as  the  fine.  But  a 
check  has  of  late  years  been  established  against  both  species  of  fraud,  by 
a  statement  of  the  weight  along  with  the  bulk.    Merchants  know  the  weight 
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of  grain  by  its  appearance  and  feel,  and  therefore,  by  trying  tbe  weiglit  of  a 
4-busbel  sack,  tney  can  easily  ascertain  whether  the  grain  is  in  as  clean  a 
stiate  throughout  the  whole  bag  as  at  its  mouth.  But  the  introduction  of  the 
weight  has  given  rise  to  a  species  of  deceitfiil  dealing  as  regards  the  pub- 
lie.  The  purchaser  offers  a  certain  price  for  every  so  many  pounds  weight 
of  grain,  without  direct  reference  to  the  contents  of  the  bushel ;  and  some 
farmers  are  induced  to  sell  on  this  plan,  in  the  vain  hope  of  being  able  to 
boast  that  they  have  sold  their  grain  at  such  a  price,  wishing  it  to  be  be- 
lieved that  the  price  applies  to  the  true  quarter,  when  in  fact  it  is  given 
for  so  many  pounds  weight,  and  to  deliver  the  number  of  pounds  for  the 
specified  sum  the  bushel  is  heaped.  This  is  pitiful  work.  iThe  fair  and 
common  practice  is  to  ask  such  a  price  for  the  grain  per  quarter,  stating 
its  weight  by  the  bushel ;  and,  of  course,  the  heavier  tne  grain,  and  better 
the  quality,  the  purchaser  will  give  the  higher  price  for  it. 

(1589.)  The  aauJ  deoommatioiic  of  com  measures,  based  apoa  the  imperial  bushel,  the  standard 
of  capacity,  are  these ; 

4  gills  =  1  pint,     contain  34}  cubic  faiches. 

fi  pints  ^  1  ^cart,        ..  69| 

4  quarts  ;=  1  gallon,      ..  277] 

5  gallons  :=  1  peck,        ..  594] 

4  seeks      ^  1  boshel,     .,  99181 
8  DMishels  :=  1  qaarter,    ..  lOJ 

5  quarers  =  I  load,  ..  51] 

(1590.)  In  regard  to  the  sale  of  com,  these  settled  points  in 
know.  "  la  sale  by  sample,  the  buyer  may  decline  the  bargain,  if  the  bnlk  does  not  correspond 
with  the  sample  (Parker.  4  Bam.  and  Aid.,  367).  The  delivery  of  the  sample  does  not  transfer  the 
pmperty  of  the  bulk  jHill,  Jan.  26, 1785,  M.  4200).  The  price  mnst  consist  in  cnrreot  money, 
either  of  Great  Britam  or  some  foreign  oonntrv,  which  has  a  determinate  Talne  pat  a(K>n  it  1^ 
^  tacit  consent  of  the  State  {  if  in  goods  it  will  be  barter  and  not  sale ;  and  if  illusory,  it  will  m 
dooMioB.  The  price  most  be  ceruio,  as  well  as  the  subject  sold.  It  is  generally  lized  by  the 
parties  themselves  at  striking  the  bargain.  AVhere  a  purchaser  of  oats,  payable  on  delivery,  tena' 
porized  with  the  seller,  and  delayed  to  take  delivery  for  a  fortnight,  daring  which  period  the 
price  of  oats  rose,  it  was  held  that  Ite  was  not  eutiiled  to  delivety  to  demand  delivery  (Craig,  May 
S9, 1823,  2  S.  D.  347). ...  In  sales  of  grain,  the  price  is  sometimes  fixed  by  the  Btterifrs  fiars.  In 
the  case  of  Leslie  ^Jan.  27, 1714,  M.  1419  and  1678),  where  there  was  an  agreement  to  nnrehase 
grain  without  a  price  specified,  it  was  held,  inter  alia,  that  fiars'  prices  may  be  presumed  the  sale 
between  landlord  and  tenant  i  and  that  merchants  are  presumed  to  contract  according  to  the  cnr« 
rent  prices  of  llie  coantry  where  the  bargain  is  made.  As  to  the  risk  of  the  sale  after  the  subject 
is  sold,  the  loss  is  to  the  purchaser,  as  in  the  case  of  Campbell  (July  15, 1748,  M- 10,071),  and  in  the 
case  of  Tarling  (1827,  6  Barn,  and  Cres.361).  But  it  was  held  in  the  case  of  Mihie  «Feb.  1, 1809, 
F.  C.j,  that  where  the  seller  takes  apoa  himself  the  delivery  of  »>ods  at  a  certain  place,  it  throws 
the  nsk  of  the  goods,  while  in  transitu  to  that  place,  on  the  seller.  .  .  .  Where  the  seller  has  d» 
layed  delivering  the  subject  to  Uie  purchaser  when  bought,  he  is  liable  for  the  risk ;  but  it  is  not 
fonsidered  delay  when  the  purcluiser  declines  paying  the  price.  Also,  when  a  landed  proprietor 
■ells  a  certain  quantity  of  grain  of  a  particular  crop  to  a  merchant,  without  specifying  any  particu- 
lar parcel,  and  the  whole  crop  is  destroyed,  the  loss  is  to  the  seUer ;  but  after  such  quantity  of 
ffnm  is  measured,  or  otherwise  prepared  for  delivery,  the  risk  will  be  transferred  to  him  *,  so 
found  in  the  case  of  Hinde  (6  East.  558.) ;  Erskine,  iii.  3.  7."  In  regard  to  the  landlord's  hvpothec 
over  com,  restitution  was  given  in  the  case  of  Scot  (June  11,  1673.  M.  6223.).  of  corns  bought  from 
a  tenant  while  under  hypothec.  Tliough.  when  bought  in  public  market,  where  they  have  been 
brought  in  bulk,  the  purchaser  is  not  liable  in  restitation ;  ir  brought  only  in  samples,  the  landlord 
is  entitled  to  restitution.  This  was  held  in  the  case  of  Smart.  Deo.  10, 1793,  and  Eari  of  Dalhousie, 
Teb.  27, 1828,  6  S.  D.  626."*  So  that  a  stock-market  is  safer  for  a  purchaser  to  buy  in.  and  a  sam- 
pfe*market  is  safer  for  the  hypothec  of  a  landlord. 


law  may  prove  useful  for  yon  lo 


6.    FORMING  OF  DUNGHILLS,  AND  LIQUID-MANURE  TANK8. 

**  If  frost,  retaroing.  interrupt  the  plow, 
Then  is  the  time,  along  the  hardened  ridm 
To  drive  msnure— ^''  Qmasum, 


(1691.)  Toward  the  close  of  winter,  the  dung^will  have  accumulated  so 
high  iu  the  large  couits  I  and  K,  figs.  3  and  4,  Plate  III.  and  IV.,  as  to  he- 
come  nearly  level  with  the  feeding-troughs  z  ,  and  thereby  making  them 


*  The  Fanner's  Lawyer. 
(104) 


DUNGHILLS  AND  LIQUID-MANURE  TANKS.  57 


inconveniently  low  for  cattle ;  but  before  this  inconvenience  occurs,  tbe 
dang  should  be  removed  and  formed  into  dunghills  in  the  fields  intended 
to  be  manured  in  the  ensuing  season.  The  court  K,  besides  its  own  litter 
and  the  refuse  from  the  corn-bam  C,  contains  the  litter  of  the  work-horse 
stable  O,  and  the  pig-sty  h ;  and  the  court  I  contains  the  litter  of  the  ser- 
vants*-cow  byre  Y^  besides  its  own.  The  dung  from  the  cows'-court  /should 
also  be  taken  away,  to  save  annoyance  to  cows  heavy  in  calf  wading  in 
deep  litter ;  and  ihdX  from  the  courts  of  both  the  hammels  M  and  N,  if  not 
from  under  the  sheds,  sbould  also  be  taken  away,  for  the  same  reason  as 
given  above  in  the  case  of  the  courts,  that  the  feeding-troughs  become  too 
low,  especially  in  the  hammels  M  of  fattening  cattle. 

(1591.)  I  am  thus  particular  in  detailing  the  contents  of  each  court,  bo- 
cause,  differing  in  their  constituent  parts,  they  should  be  appropriated  to 
the  raising  of  the  crop  best  adapted  ror  each  sort  of  manure.  For  exam- 
ple, the  court  K  contains  a  large  proportion  of  stable-litter,  and  not  a  little 
from  that  of  the  pig-sties ;  so  its  contents  are  somewhat  of  a  different  na- 
ture from  those  of  the  court  I,  which  contains  nothing  but  the  litter  of  cat- 
tle. If  it  is  desired  to  raise  a  large  extent  of  that  crop  which  thrives  best 
with  a  considerable  proportion  of  horse-dung,  the  contents  of  the  court  K 
should  of  "course  be  preferred  to  that  of  the  other  court  I ;  and  if  any  crop 
is  best  raised  with  cattle-dung,  the  contents  of  the  court  I  and  the  cows  - 
court  I  should  be  used  for  it.  Or  should  the  manure  required  consist  of 
an  average  proportion  for  raising  of  general  crops,  then  the  contents  of  all 
the  courts  should  be  mixed  together.  This  method  of  appropriating  the 
dung  of  a  farm  is  not  so  much  practiced  by  farmers  as  it  deserves ;  and  it 
is  not  urged  by  me  as  a  mere  theoretical  suggestion,  but  as  practically  be- 
ing the  best  mode  of  appropnating  manure  to  raise  each  crop  to  the  bett 
advantage.  To  make  my  meaning  more  intelligible,  I  shall  illustrate  it  in 
this  way.  Suppose  that  carrots  were  desired  to  be  raised  on  a  field  of  liglit 
land,  then  the  land  should  be  dunged  in  the  autumn  with  the  contents  of 
the  court  K,  because  it  contains  a  large  proportion  of  horse-litter.  When  ^ 
potatoes  are  attempted  to  be  raised  on  heavy  soil,  which  is  not  their  natu- 
ral one,  they  most  likely  to  succeed  with  horse-litter  also.  Turnips,  on 
the  other  hand,  grow  best  with  cow-dung,  and  therefore  a  mixture  of  the 
courts  I  and  I  would  be  best  for  them.  Should  can*ots  not  be  raised,  and 
the  soil  is  naturally  favorable  to  the  potato,  and  therefore  horse-dung  will 
hot  be  specially  wanted,  the  best  way  is  to  mix  all  the  sorts  of  dung  to- 
gether, and  form  dunghills  of  average  properties. 

(1592  )  There  is  another  matter  which  deserves  consideration  before  the 
courts  are  begun  to  be  cleared  of  their  contents ;  which  is  the  position  the 
dunghill  or  dunghills  should  occupy  in  the  field,  and  this  pomt  is  deter- 
mined partly  by  the  form  which  the  surface  of  the  field  presents,  and 
partly  from  the  line  of  access  to  the  field.  In  considering  this  point,  which 
IS  of  more  importance  than  it  may  seem  to  possess,  it  should  be  held  as  a 
general  rule,  that  the  dunghill  should  be  placed  where  the  horses  will  have 
the  advantage  of  going  down-hill  with  the  loads  from  it.  Wherever  pmcticd- 
hhy  this  rule  should  never  he  violated^  asjacilif.ies  afforded  to  labor  in  a  busy 
season  are  of  the  utmost  importance.  If  a  field,  then,  has  a  uniformly  sloping 
surface,  the  dunghill  should  be  placed  at  the  upper  or  highest  side,  but  then 
the  access  to  the  field  may  only  be  at  the  lowest  side.  And  it  may  be  im- 
practicable to  reach  the  upper  side  by  any  road.  In  such  a  case,  the  loads 
should  be  taken  up  a  ridge  of  the  field ;  and  when  a  field  is  so  incon- 
veniently placed,  frosty  weather  should  be  chosen  to  form  the  dunghill  in 
it,  as  the  wheels  and  horse's  feet  will  then  have  a  firm  bearing.  But  should 
it  be  found  impracticable  to  lead  dung  to  its  upper  side,  by  reason  of  the 

(105) 


1 


58  THE  BOOK  OF  THE  FARM WINTER. 


soft  state  of  the  land  or  steepness  of  tlie  ascent,  then  the  dunghill  should 
be  fonned  at  the  side  nearest  of  access.  If  the  field  has  a  round-backed 
form,  the  dunghill  should  be  placed  on  the  top  of  the  hight;  and  in  order 
to  supply  the  ridges  down  bolh  slopes  from  it  with  manure,  a  ridge,  by 
way  of  head-ridge,  should  be  formed  along  the  crest  of  the  hight,  at  tlie 
time  the  stubble  is  plowed.  In  a  level,  or  nearly  a  level  field,  it  is  immate- 
rial which  side  the  dunghill  occupies. 

(1594.)  The  fields)  to  which  the  dung  should  be  carried,  are  those  to  be 
fisillowed  the  ensuing  season ;  that  is,  set  apart  for  the  growth  of  green 
crops,  such  as  potatoes  and  turnips,  and  for  the  part  which  receives  more 
cleaning  than  a  green  crop  admits  of,  namely,  a  bare  fallow.  The  potato 
culture  coming  first  in  order,  the  land  destined  for  that  crop  should  have 
its  manure  earned  out  and  foiined  into  the  first  dunghill.  The  turnips 
next  come  in  hand ;  and  then  the  bare  fallow.  The  dunehills  intended 
for  potatoes  and  turnips  should  of  course  be  made  respectively  of  such  a 
size  as  to  manure  the  extent  of  land  to  be  occupied  by  each  crop.  The 
manure  for  bare  fallow  not  being  I'equired  till  much  farther  on  in  the  sea- 
son, may  be  deferred  being  canied  out  at  present.  The  proportions  and 
nature  of  the  soils  best  suited  for  potato  and  turnip  culture,  will  be  treated 
when  we  come  to  speak  of  those  crops  respectively,  so  that  any  remarks 
on  these  particu]ai*s  would  be  irrelevant  here. 

(1595.)  Then  the  precise  spot  which  a  dunghill  should  occupy  in  a  field 
is  not  a  matter  of  inuifference.  I  have  seen  a  dunghill  placed  in  the  center 
of  a  field  which  it  was  intended  wholly  to  manure.  From  this  point,  it  is 
obvious,  the  carts  must  either  traverse  every  ridge  situate  between  the 
one  that  is  in  the  act  of  being  manured  and  the  dunghill,  or  go  direct 
to  a  head-ridge,  and  thence  along  it  to  the  ridge  to  be  manured.  This 
fatter  alternative  must  be  adopted  if  the  dung  is  to  be  deposited  in  drills ; 
for  if  not,  the  drills  will  be  much  cut  up  by  the  passage  of  the  carts  across 
them — a  practice  which  should  never  be  allowed  when  neat  work  is  de- 
sired. The  dunghill  should  be  placed  on  a  head-ridge  or  a  side-ridge 
•  of  the  field  ;  and  of  these  two  positions  I  would  prefer  the  side-ridge,  be- 
cause, when  the  head-ridge  is  occupied  in  the  length  of  a  dunghill,  the 
ends  of  all  the  ridges  abutting  against  its  side  cannot  be  plowed  or  drilled 
in  their  entire  length  ;  and  if  there  be  more  than  one  dunghill  on  the  same 
head-ridge,  a  considerable  number  of  head-ridges  may  thus  be  curtailed 
of  their  fair  proportions.  The  dunghill  on  a  side-ridge  affects  only  a  part 
of  the  single  ri<fgc  which  it  occupies.  Should  a  field  be  large  and  require 
two  dunghills,  the  one  first  to  be  used  should  be  placed  along  a  ridge,  at  a 
distance  just  beyond  the  space  of  gi'ound  the  manure  it  contains  will  cover, 
so  that  the  ridge  occupied  by  it  may  be  plowed  to  its  end  before  it  is  ma- 
nured ;  and  the  second  dunghill  should  be  placed  along  the  farthest  off 
side-ridge.  The  ridge  occupied  by  the  faithest  dunghill  can  be  easily 
reached  at  a  time  when  the  earth  is  hard;  but  should  the  weather  con- 
tinue fresh,  and  the  ground  soft,  a  dunghill  should  be  made  on  the  side- 
ridge  nearest  the  gateway ;  and  should  no  frost  happen,  this  dunghill 
should  be  made  large  enough  to  manure  the  whole  field.  A  large  dung- 
hill in  one  place  will  no  doubt  cause  more  labor  to  manure  the  field  at  the 
busy  season  than  would  two  dunghills  at  different  places ;  but  in  soft 
weather  and  soil  it  is  better  to  incur  the  risk  of  future  inconvenience  than 
allow  the  horses  to  drag  only  a  half-load,  axle-deep,  along  a  soft  head- 
ridge.  When  proper  sites  can  be  chosen  for  dunghills  in  fields,  the  loads, 
in  the  busy  season,  will  not  only  be  insured  a  passage  down  hill,  but  the 
dung  be  situated  at  the  shortest  distance  from  the  place  it  is  wanted,  and 
the  plowed  and  prepared  land  be  uninjured  by  cart-wheels  and  horses'  fiset. 
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(1596.)  Some  consideration  is  even  required  in  littering  the  courts,  and 
especially  the  large  courts,  I  and  K.  No  one  would  believe  that  any  care 
is  requisite  in  laying  down  stra'w  in  a  court ;  but  those  who  have  witnessed 
the  inconvenience  and  loss  of  time  incurred  in  removing  dung  from  couits 
will  easily  perceive  that  this  may  be  the  case.  The  courts  are  usually 
cleared  during  frost,  when  time  is  eiToneously  regarded  of  little  value,  ana 
when,  as  our  motto  implies,  the  plow  is  rendered  useless ;  but  notwith- 
standing this  common  opinion,  a  loss  of  a  small  portion  of  time,  even  at 
this  season,  may  have  a  material  effect  upon  some  futui'e  operations.  For 
example :  the  hard  state  of  the  gix)und  may  favor  the  carriage  of  manure 
to  a  distant  field,  to  gain  which,  most  of  the  time  is  spent  upon  the  road. 
Suppose  frost  continued  as  long  as  to  allow  time  to  carry  as  much  manure 
as  would  serve  the  whole  field,  provided  ordinary  diligence  were  used,  and 
no  interruption  met  with  in  the  courts.  Suppose  farther,  on  manuring  the 
field  in  summer  there  was  found  to  be  less  manure  in  the  dunghills  by  a 
small  quantity  than  was  wanted,  and  that  half-a-day,  or  at  most  a  whole 
day's  driving  from  the  steading  would  supply  the  requisite  quantity,  it  is 
clear  that  the  day*s  driving  could  have  been  accomplished  in  frost  at  much 
less  trouble  than  at  the  season  when  the  manure  was  wanted.  But  this 
sacrifice  of  time  mtist  be  made  at  the  instant,  or  the  field  be  deprived  of 
its  just  propoition  of  manure.  This  is  no  hypothetical  case ;  it  has  oc- 
cun-ed  in  every  farmer's  experience.  Now,  what  is  the  primary  cause  of 
this  dilemma  ?  Either  too  much  time  had  been  spent  upon  the  road  in 
driving  the  manure,  or  much  interruption  had  been  experienced  in  the 
courts.  To  which  of  these  two  causes  should  the  waste  of  lime  be  ascribed  ] 
With  regard  to  driving,  farm-horses  get  into  so  regular  a  pace  upon  the 
road  at  all  times,  that  little  loss  or  gain  of  time  can  be  calculated  on  in 
this  particular;  and  besides,  when  a  head  of  carts  is  employed  at  any 
work,  every  one  must  maintain  its  position  in  the  routine,  otherwise  it  will 
either  be  overtaken  by  the  one  behind,  or  be  left  far  behind  by  the  one 
before.  The  probability,  therefore,  is  that  the  loss  of  time  is  incurred  in 
the  courts,  and  for  this  reason.  The  usual  mode  of  taking  away  wetted 
litter  from  the  work-horse  stable  is  to  roll  it  together  with  a  graip,  and 
then  to  throw  it  into  a  barrow,  in  which  it  is  wheeled  into  the  court,  and 
there  emptied  on  any  spot  to  get  quit  of  it  in  the  shortest  time,  and  left  in 
heaps  to  be  trampled  down  by  the  cattle.  Back-loads  of  thatchings  of 
stacks,  some  of  which  are  not  very  dry,  are  carried  into  these  same  courts, 
put  down  anywhere,  and  partially  spread.  Long  straw-ropes,  which  bound 
down  the  thatching  of  stacks,  are  pulled  along  the  top  of  the  litter.  In 
doing  all  this,  and  it  is  not  all  done  at  one  time,  no  plan  is  followed  with 
the  view  o^ facilitating  tlie  lijting  of  the  straw  afterward,  but  as  if  it  was 
to  remain  there  always ;  but  so  far  from  this  being  the  case,  it  is  again 
lifted  before  it  becomes  short  by  fermentation,  and  there  is  considerable 
difficulty  in  doing  so.  Long,  damp  straw  is  seized  in  one  part  by  a  graip, 
and  the  other  parts,  being  coiled  in  the  heap  it  was  first  laid  down,  cannot 
be  separated  without  much  exertion  on  the  part  of  the  plowman,  pulling 
it  this  way  and  that ;  and  it  is  too  soft  to  admit  of  its  being  cut  with  the 
dung-knife.  Another  graip  encounters  a  long  straw-rope,  which,  after 
much  tugging,  is  broken  or  pulled  out,  and  thrown  upon  the  cart  with  its 
ends  dangling  over.  In  short,  not  a  single  graipfull  is  easily  raised,  and 
the  business  is  not  expedited  when  a  heap  of  chatt  evades  the  action  of  the 
graip.  Add  to  this  the  few  hands  generally  sent  to  assist  the  plowman  to 
fill  the  carts,  and  the  consequent  time  spent  by  the  team  in  the  court,  and 
some  idea  may  be  formed  of  the  causes  which  incur  much  loss  of  time  in 
ibis  necessary  work.     It  is  easy  to  conceive  that  in  this  way  as  much  time 
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might  be  lost  in  cleaning  all  the  courts  as  would  give  all  the  carts  a  half  or 
whole  day's  driving,  which  was  just  what  was  required  to  remove  the 
inconvenience  felt  when  the  field  was  manuring.     The  only  method  of 

S re  venting  the  recuixence  of  so  great  delay  in  carrying  out  manure  is  to  put 
own  the  litter  so  as  it  may  be  easily  lifted,  and  to  afford  as  much  assist- 
ance in  the  court  as  to  detain  the  horses  but  a  short  time,  and  rather  keep 
them  moving  on  the  road  ;  for  though  their  walking  was  constant  in  a  short 
winter  day,  it  will  not  overcome  them  with  fatigue. 

(1597.)  r//«  litter  thould  he  laid  down  in  this  manner  in  the  large  courts 
I  and  K.  On  fixing  on  the  gate  of  the  court  through  which  the  loaded 
carts  should  pass  to  the  nearest  road  to  the  fields  requiring  the  manure  in 
the  ensuing  season,  and  after  covering  the  ground  of  the  court  evenly  with 
straw,  the  litter  should  be  laid  above  it  in  small  quantities  at  a  time,  be^n- 
ning  at  the  end  of  the  court  farthest  from  that  gate.  The  litter  should  be 
spread  with  the  slope  of  its  lower  part  toward  the  gate,  and  carried  gradu- 
ally fon^'ard  every  day  until  it  reaches  the  gate;  and  every  kind  of  litter, 
whether  from  the  work-horse  stable,  the  stack-yard,  or  straw-bam,  should 
be  intermixed  and  treated  in  the  same  manner.  The  straw-ropes,  as  I 
mentioned  before,  should  be  cut  into  small  pieces  and  spread  about. 
Thus  layer  above  layer  is  laid,  until  they  form  a  mass  of  manureof  suffi- 
cient hight  to  be  carried  out  and  formed  into  dunghills  in  the  fields. 

(1598.)  When  the  time  has  arrived  for  emptying  the  carts,  the  process  is 
begun  at  the  gate  through  which  the  loaded  carts  are  to  pass,  and,  on  lifting 
the  litter  it  will  come  up  in  sloping  layers,  having  an  inclination  from  the 
ground  to  the  top  of  the  dung-heap,  not  in  entire  layers  of  the  whole  depth 
of  the  dung-heap,  but  in  successive  small,  detached  layers,  one  above  the 
other,  and  succeeding  one  after  the  other,  fi-om  the  gate  to  the  farther  end 
of  the  court.  The  empty  cart  enters  the  court  by  the  other  gate,  and, 
without  turning,  takes  up  the  position  of  the  loaded  cart  before  it,  which 
has  just  passed  through  the  gate  appointed  for  it  When  there  is  only 
one  gate  to  a  court,  and  the  court  not  very  large,  and  a  large  lot  of  beasts 
in  it,  it  is  better  for  the  empty  cart  to  wait  on  the  outside  until  the  loaded 
one  has  gone  away.  When  the  court  is  large,  with  only  one  gate,  the 
empty  cart  should  go  in  and  turn  round  to  succeed  the  one  that  is  being 
filled.  On  dropping  work  at  mid-day,  it  will  save  time  at  starting  again 
after  dinner,  to  fill  the  first  cart  returning  empty  from  the  field,  that  has 
not  time  to  reach  it  again  loaded  and  return  oefore  dinner-time,  and  to 
allow  it  to  stand  loaded,  but  without  horses,  until  the  time  for  yoking, 
when  the  hoi'Kcs  arc  put  into  it,  and  the  first  load  thus  started  for  the  field 
immediately  at  the  hour  of  yoking. 

(1599.)  On  clearing  a  court,  or  any  part  of  it,  it  should  be  cleared  to  the 
ground;  because  the  manure  made  from  a  dung-heap  that  has  been  simul- 
taneously foi*med,  will  be  more  uniform  in  its  texture  than  that  made 
from  a  heap  composed  of  new  dry  straw  on  the  top,  and  old  wet  straw  at 
the  bottom.  Besides,  it  is  much  better  for  the  future  comfort  of  the  cattle, 
th  it  the  court  receive  its  fresh  dry  littering  from  the  bottom,  than  if  the 
wet  bottoming  were  retained. 

(1600.)  Sometimes  cattle  get  injured  by  a  cart  or  horse  when  the  court 
is  emptying,  and,  to  avoid  this  risk,  it  is  not  a  bad  plan  to  confine  them 
under  the  shed  as  long  as  the  people  are  at  work  in  the  court.  The  mode 
of  confining  them  in  the  shed  T  have  already  alluded  to  in  (18). 

(1601.)  On  Jorming  a  dunghill  in  the  Ji eld,  Bome  art  is  requisite.  One 
of  a  breadth  of  15  feet,  aiid  of  four  or  five  times  that  length,  and  of  pro- 
portionate hight,  will  contain  as  much  manure  as  should  be  taken  from  one 
spot  in  manuring  a  field  quickly.     Suppose  that  15  feet  is  fixed  upon  for 
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tbe  width,  the  first  carts  should  lay  their  loads  down  at  the  nearest  end  of 
the  future  dunghill,  in  a  row  across  the  whole  width,  and  these  loadn 
should  not  be  spread  thin.  Thus  load  afler  load  is  laid  down  in  succession 
upon  the  ground  maintaining  the  fixed  breadth,  and  passing  over  the  loads 

!>reviouslY  laid  down.  Afler  the  bottom  of  the  dunghill  has  thus  been 
brmed  of  the  desired  breadth  and  leneth,  the  farther  end  is  then  made  up 
with  layer  after  layer,  until  a  eradual  slope  is  formed  from  its  nearest  to 
its  farthest  extremity.  This  is  done  with  a  view  to  effecting  two  purposes, 
one  to  afford  an  easy  slope  for  the  loaded  carts  to  ascend,  the  other  to 
give  ease  of  draught,  for  horses  and  carts  to  move  along  the  dunghill  m  all 
parts,  in  order  to  compress  it  firmly.  Every  cart-load  laid  down  above  the 
Dottom  layer  is  spread  around,  in  order  to  mix  the  different  kinds  of  dung 
together,  and  to  give  a  uniform  texture  to  the  manure.  To  effect  this  pur- 
pose the  better,  a  field-worker  should  be  employed  to  spread  the  loads  on 
the  dunghill,  as  they  are  laid  down.  When  the  farther  end  has  reached 
the  hight  the  dunghill  is  thought  will  contain  of  the  desired  quantity  of 
manure,  that  hight  is  brought  forward  toward  the  nearest  end ;  but  the 
center  of  the  dunghill  will  necessarily  have  the  greatest  elevation,  because 
a  slope  at  both  ends  is  required  to  allow  the  carts  to  surmount  the  dung- 
hill and  then  to  come  off  it.  It  is  an  essential  point  to  have  the  whole 
dunghill  equally  compressed,  with  the  view  of  making  the  manure  of  simi- 
lar quality  throughout.  After  the  carting  is  over,  the  scattered  portions 
of  dung  around  the  dunghill  should  be  thrown  upon  the  top,  and  the  top 
itself  leveled  along  and  across  its  sui*face. 

(1602.)  The  object  aimed  at  by  the  compression  of  the  dunghill  by  the 
loaded  carts,  is  to  jrrevent  immediate  fermentation.  So  long  as  the  tem- 
perature continues  at  its  average  degree  in  winter  of  45^,  there  is  little 
chance  of  much  action  in  the  interior  of  a  dunghill ;  but  toward  spring 
when  the  temperature  increases,  it  may  be  expected  to  show  symptoms  of 
action,  but  even  then  a  temperature  of  %5^  is  required  to  begin  the  second 
stage  of  fermentation.  Some  advocate  the  covering  of  dunghills  in  the 
field  with  a  thick  layer  of  earth,  with  the  view  to  exclude  the  air  and  check 
fermentation ;  but  such  an  expedient  is  unnecessary  in  die  coldest  months 
of  winter,  though  it  would  be  of  service  in  spring  to  a  dunghill  which  is 
not  to  be  turned  until  the  season  is  still  farther  advanced.  Others  lay  up 
the  dunghill  in  a  loose  manner  at  once  in  gi'aipfulls  from  each  cait-load, 
giving  the  dung  in  fact  a  turning,  and  then  cover  it  with  earth,  and  trim 
round  the  sides  vrith  the  spade.  This  form  of  dunghill  looks  neat,  and,  if 
the  manure  is  to  be  used  early,  it  is  a  good  plan  for  obtaining  it  paitially 
fermented  for  an  early  crop,  such  as  beans  ;  but  for  dung 
that  is  to  be  used  at  an  advanced  period  of  the  season,  when  Fig.  308. 

the  temperature  will  have  gradually  increased  to  a  consid- 
erable hight  during  the  day,  the  process  is  too  promotive  of 
rapid  fermentation. 

(1603.)  The  litter  in  the  courts  of  the  hammels,  and  es- 
pecially in  those  of  the  hammels  M,  will  be  found  much 
more  compressed  than  that  in  the  large  courts  I  and  K,  in 
consequence  of  heavy  cattle  being  obliged  to  move  over  it 
frequently  within  a  limited  space.  It  is  sometimes  so  com- 
pressed as  almost  to  resist  the  entrance  of  the  graip.  To 
enable  it  to  be  easily  lifled,  it  should  be  cut  in  parallel  por- 
tions \vith  an  implement  called  the  dung-spads,  fig.  308. 
This  consists  of  a  heart-shaped  blade  of  steel  thinned  to  a 
Bliarp  edge  along  both  sides ;  and  its  helve  with  a  cross-head  is  fastened 
with  nails  in  a  split  socket     The  hight  of  the  spade  is  3  feet,  length  of 


62  TH6  BOOK  OF  THE  FARM — ^WINTER. 

cross-bead  18  inches,  length  of  helve  18  inches,  length  of  blade  16  inches, 
and  breadth  10  inches.  It  is  kept  sharp  with  a  scythe-stone.  In  using 
this  spade,  it  is  lifted  up  with  both  hands  oy  the  cross-head,  and  its  point 
thrust  with  force  into  the  dung-heap,  and  it  is  then  used  like  a  common 
spade  while  rutting  tuif,  with  the  foot  upon  the  upper  part  of  the  blade. 
This  part,  it  will  be  observed,  is  rounded  and  not  lefb  square  with  ears 
like  a  common  spade,  because  when  this  spade  is  used  to  cut  a  dung-heap 
of  greater  depth  than  the  length  of  its  blade,  the  round  edge  is  not  so  apt 
to  catch  the  litter  as  square  ears,  on  the  instrument  being  pulled  up.  A 
man's  strength  is  required  to  use  this  spade  efiectirely,  a  woman's  arms 
l)eing  too  weak  for  the  purpose.  Another  form  of  instrument  for  cutting 
dung  is  like  the  common  hay-knife,  and  is  used  in  like  same  manner,  and 
which  w^ill  be  figured  afterward ;  but  it  is  not  so  efficient  as  this  instru- 
ment, as  will  be  shown  when  we  come  to  speak  of  the  cutting  of  hay  in 
spring. 

(1604.)  It  is  a  practice  of  some  farmers  to  keep  the  dung  from  the  cow- 
byres  in  a  loose  state  in  the  court.  A  space  in  the  center  of  a  court  is 
inclosed  with  a  stout  wall  3  or  4  feet  m  bight,  into  which  the  dung  is 
wheeled  as  it  comes  from  the  byre,  and  the  dung-heap  is  accumulated  to 
the  hight  of  the  wall,  or  even  more,  by  means  of  a  plank  as  a  roadway  for 
the  barrow  to  ascend.  The  dung  managed  in  this  way  never  requires 
turning,  and  soon  becomes  in  a  state  fit  for  use  for  potatoes  or  turnips. 
This  plan  saves  the  trouble  of  turning  the  dung,  but  this  saving  is  not  un- 
attended with  a  disadvantage,  for  the  dung  must  be  led  direct  from  the 
court  to  the  field  at  a  season  when  labor  is  precious,  and  when  the  field  to 
be  manured  is  far  off,  the  extra  time  spent  in  leading  out  the  manure  to  it 
may  more  than  counterbalance  any  saving  in  the  cost  of  turning.  This 
dung,  might,  it  is  ti*ue,  always  be  reseiTed  for  the  nearest  field,  but  even 
the  nearest  may  be  at  a  considerable  distance. 

(1605.)  Of  late  years  the  method  of  carting  out  a  dunghill  as  described 
in  (1601)  has  been  objected  to,  because  it  is  alleged  that  many  of  the  gases 
useful  to  vegetation  are  thereby  dissipated.  I  do  not  see  the  strength  of 
this  objection  in  the  winter  season,  when  certainly  no  decomposing  process 
c^n  naturally  originate  or  proceed.  The  water  contained  in  the  dunghill, 
it  is  true,  may  begin  to  evaporate  at  a  voiy  low  temperature,  even  below 
50^,  but  what  harm  can  accrue  from  this  1  But  as  the  fact  is,  that  fer- 
mented dung  must  be  prepared  for  some  species  of  crops,  of  what  avail 
would  means  to  prevent  fermentation  be  at  a  period  not  earlier  than  would 
be  re<iuired  to  begin  to  ferment  the  manure  so  as  it  may  be  sufficiently  so 
when  applied  1  To  obviate  waste  arising  from  fermentation,  it  has  been 
theoretically  suggested  to  make  dunghills  under  sheds  instead  of  in  the 
open  air :  but  how  the  mere  screening  afforded  by  a  shed  should  jprevent 
fermentation,  though  it  may  ward  off  rain,  and  keep  the  straw  drier,  and 
thereby  retard  fermentation,  I  cannot  imagine.  If  the  mode  is  proposed 
solely  with  the  view  to  keep  the  litter  dry,  its  fermentation  will  no  doubt 
be  retarded,  but  dry  littei  will  never  make  good  manure,  as  the  usual  state 
of  litter  under  sheds  can  testify,  which  is  in  a  state  approaching  to  being 
Jirc-fanged^  as  it  is  termed,  that  is,  in  a  smouldering,  neated  state.  Until 
a  better  mode  of  making  dunghills  in  the  fields  shall /?r<>rc  the  present  one 
erroneous,  we  must  continue  to  follow  it,  encouraged  by  the  success  which 
has  hitherto  attended  it. 

(1606.)  An  ingenious  suggestion  has  been  made  by  Mr.  Kirk,  Preston 

Mains,  East-Lothian,  to  check  the  spread  of  the  seeds  of  weeds  among  manure. 

His  suggestion  is  founded  on  the  general  law  of  the  growth  of  plants,  that 

certain  classes  of  soils  affect  certain  classes  of  plants.     The  suec^estion  is 
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to  put  the  manure  of  the  straw  obtained  from  one  kind  of  soil  on  another 
kind  of  soil.  Thus,  the  straw  obtained  from  clay  soil,  that  is,  wheat  land, 
should  be  made  into  manure  and  applied  to  soil  of  light  quality,  that  is.  tur- 
nip soil ;  and  as,  according  to  this  law,  natural  plants,  called  by  farmers 
weeds,  which  throve  upon  the  clay  soil,  would  not  ao  so  upon  the  light,  it  ap- 
pears to  be  within  the  power  of  the  farmer  to  prevent,  or  at  least  to  check, 
the  propagation  of  weeds.  Putting  this  suggestion  into  practice  would  be  at- 
tended with  some  difficulty,  for  although  Mr.  Kirk  seems  to  think  it  easy  "  to 
make  all  the  straw  grown  on  one  kind  of  soil  into  manure  by  itself,"  and 
which,  he  conceives,  "  might  be  accomplished  with  very  little  additional 
trouble  to  the  farmer,  where  several  haramels  are  employed  in  the  feeding  of 
cattle,"*  yet  in  large  courts  it  would  be  almost  impracticable  to  prevent  the 
mixture  of  straw  of  one  stack  off  clay  land  with  that  of  the  succeeding  one 
perhaps  off  light  land  ;  and  even  in  the  small  courts  of  hammels  it  would  not 
be  easy  to  devise  a  plan  by  which  a  stack  of  straw  off  clay  land  should  be 
used  in  them,  while  straw  from  light  was  in  use  for  litter  in  other  conrts ; 
and  besides,  the  best  fodder  being  obtained  off  light  land,  the  cattle  while 
using  it  could  not  be  littered  with  straw  off  clay  land,  without  running  the 
risk  of  desti-oying  the  object  in  view.  The  suggestion,  however,  being 
founded  on  correct  theory,  might  be  subjected  to  experiment,  which  alone 
can  ascertain  its  practicability. 

(1607.)  Immediately  after  a  rainy  day,  when  the  land  is  in  such  a  state 
of  wetness  as  to  prevent  any  work  upon  it,  and  the  horses  have  nothing 
particular  to  do  upon  the  road,  two  or  three  of  the  men  should  each  take 
a  mud-hoe  or  Aar/e,  such  as  in  fig.  309,  and  rake  the  loose  straws  and  liquid 

Fig.  9091. 


TBI  MUD-HOB  OR  BARLB. 


mud  on  all  the  roads  around  the  steading  to  the  lowest  side  of  the  roads, 
and  as  much  as  possible  out  of  the  way  of  carts  and  people  passintr  aloni^  ; 
while?  the  rest  should  take  graips,  fig.  257,  and  shovels,  figs.  149  and  176, 
and  form  the  raked  matter  into  heaps,  to  be  led  away  when  it  will  bear 
lifHng  to  the  compost  heap  or  field,  as  may  best  suit  the  purpose  at  the 
time.  Where  there  is  plenty  of  straw,  as  on  carse-faims,  some  farmers 
put  it  upon  the  roads  around  the  steading,  to  be  trampled  down  and  be- 
come wetted  with  rain,  and  then  lead  it  away  to  the  dunghill  in  the  field. 
The  object  aimed  at  in  so  far  as  wetting  the  straw  is  attained,  but  such  a 
littering  makes  walking  upon  the  roads  very  damp  and  plashy.  The  best 
state  for  roads  near  steadings  in  winter  is  to  have  their  surface  hard  and 
imooth,  and  with  such  an  inclination  as  to  cause  the  water  to  run  easily 
away  into  some  ditch  hard  by.  A  scraping  now  and  then  with  the  mud- 
hoe  will  make  such  a  road  dry  and  comfoitable. 

(1608.)  I  must  now  say  a  few  words  on  tanks,  liquid  manure,  and  com- 
post heaps.  In  fig.  4,  Plate  IV.,  may  be  seen  the  liquid-manure  tank  it', 
great  in  length  and  in  breadth,  inside  narrow,  and  its  depth  under  the 
soles  of  the  liquid-manure  drains  should  not  exceed  4  feet,  for  the  reasons 
given  below,  its  length  being  only  extended  to  increase  its  capacity.    The 

*  Quarterly  Joornal  of  Agricnlttire,  roL  vffi. 
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drains  are  marked  by  dotted  lines  from  the  tank  toward  x,  in  all  directions, 
preserving  them  straight  as  practicable.  Drains  in  straight  lines,  for  a 
sluggish  liquid,  present  fewer  obstructions  in  their  course  than  curved  or 
angular  ones.  The  form  and  dimensions  of  these  drains  may  be  seen  in 
fig.  26,  and  (75  2d).  At  x,  fig.  4,  Plate  IV.,  is  an  opening  over  the  drains 
to  allow  the  liquid  manure  to  descend  into  them,  and  every  such  openins 
is  protected  by  a  grating  such  as  is  figured  and  describea  in  fig.  25  ana 
(75  Ist).  The  liquid  manure  percolates  through  the  grating,  passes  along 
the  drains,  and  finds  its  way  into  the  tank,  out  of  which  it  is  pumped  with 
a  cast-iron  pump  (76)  into  a  liquid-manure  cart,  described  below  in  fig. 
310,  in  which  it  is  carried  to  the  field  and  distributed  over  its  surface. 

(1609.)  Tanks  need  not  he  built  on  every  species  of  farm.  On  carse-famu^ 
where  there  is  much  straw  and  little  green  food,  there  can  be  no  liquid 
manure  ;  and  on  'pastoral-fanns  the  stock  confined  in  winter  in  the  stead- 
ing  are  too  limited  in  number  to  afford  much  of  that  material.  On  dairy^ 
farms,  on  the  other  hand,  where  many  cows  are  maintained  and  much 
green  food  consumed  by  them  in  byres,  tanks  might  be  constructed  with 
advantage  to  the  grass  land.  The  practice  of  the  farmers  of  Flanders 
might  be  usefully  followed  on  such  farms  by  having  a  small  tank  constructed 
under  ground  in  connection  with  every  byre,  and  the  contents  of  which 
might  be  enriched  with  additions  of  rape-cake  and  other  valuable  ingre- 
dients. The  enriched  contents,  employed  as  a  top-dressing  on  pasture 
and  forage  land,  appropriated  to  the  support  of  the  cows,  might  increase 
their  produce  very  considerably.  In  collecting  liquid  manure  on  farms  of 
mired  husbandry ^  if  the  steading  is  properly  furnished  with  conveniences 
and  the  stock  well  supplied  with  litter,  I  do  not  see  much  can  be  done.  I 
had  a  tank  of  12  feet  in  diameter  and  4  feet  deep,  connected  with  well- 
planned  courts  by  neatly-built  drains  provided  with  good  gratings ;  and,  at 
the  same  time,  1  had  the  courts  defended  from  being  deluged  with  rain- 
water by  capacious  rain-water  spouts,  and  care  taken  that  the  cattle  were 
always  provided  with  a  sufficient  quantity  of  litter;  having  all  these-— 
which  every  well-constructed  and  well-conducted  steading  should  never 
want — I  can  say  that  the  tank  was  not  filled  in  the  course  of  the  season 
above  three  times,  a  quantity  not  worth  while  providing  a  liquid-manure  cart 
to  take  it  to  the  field  ;  and  even  this  small  quantity  was  solely  ascribable  to 
heavy  rains  and  melting  snows,  for  a  few  days,  falling  directly  into  the 
courts,  and  causing  a  surplus  of  water  which  was  readily  conveyed,  into 
tlie  tank  by  the  drains.  The  usual  supply  of  the  liquid  manure  came 
merely  in  a  few  drops  from  the  sole  of  the  drain  into  which  all  the  other 
drains  immerged.  The  sole  was  only  4  feet  above  the  bottom,  and,  ex- 
cept after  rain  or  snow,  the  liquid  manure  never  reached  that  bight.  I 
conceive  that  a  small  tank  might  be  usefully  constructed  by  a  cotter  pos- 
sessing a  small  piece  of  ground,  or  large  garden,  and  a  cow,  providea  the 
cow  were  fed  within  dooi-s  in  all  seasons  with  green  and  soft  food,  as  an 
excellent  means  of  collecting  manure  that  would  otherwise  be  lost.  Mr. 
Milbum,  Thorpefield,  Thirsk,  mentions  "  an  instance  of  a  small  receptacle 
of  this  kind,  wnere  the  owner  has  but  one  pig ;  he  manages,  however,  by 
its  aid  in  his  garden  to  grow  astonishing  crops,  and  his  garden  produce  is 
both  earlier  and  superior  to  most  of  his  neighbors."  There  is  no  ques- 
tion that  much  may  be  done  in  this  way  at  farm-houses,  hinds'  houses, 
and  villages,  to  collect  matter,  both  solid  and  liquid,  that  would  make 
valuable  manure.  A  necessary  might  easily  be  constructed  in  connection 
with  the  liquid-manure  tank  at  a  steading  to  receive  the  supply. 

(1610.)  Tanks  need  not  he  expensively  constructed,  Mr.  Milbum  gives 
this  statement  as  the  expense  of  constructing  a  tank  dug  out  of  the  ground 
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13^  feet  in  length,  6^  feet  in  width,  and  6  feet  deep,  inside  measure,  with  * 

brick  in  length  and  mortal',  and  plcistered  with  Roman  cement :  I 

''Length  within 13  feet  6  inches. 

Width 6    ..  6    .. 

Depth 6    ..0    ..    =:19|  cabic  prardt.  I 

Catting  91  cubic  yarde  at  3d.  per  jrtrd XO    7    9 

Walling,  inclnding  briclu  in  length,  and  mortar  aroond  them,  31  cnbic  yards, 


at4a.peryard 6    8    0 

Plastering  and  cement 0  16    0 

GoToring  and  flags 9  15    0 

Total £10    6    9" 

"  A  tank,*'  continues  Mr.  Milbum,  "  might  be  made  under  a  shed,  and  com- 
posed of  clay,  and  covered  with  slabs  or  boarding,  or  any  refuse  boarding. 
The  expense  of  such  a  receptacle  would  be  somewhere  as  under,  dimen- 
si  oils  the  same  as  in  the  preceding  case,  viz  : 

"  Catting  31  cnbic  yards  at  3d.  per  yard £0    7    9 

Clay  and  carting 0  14    0 

Board  and  covering 0    S    0 

Total £1    6    9" 

A  tank  of  this  nature,  Mr.  Milbum  suspects,  would  be  subject  to  suffer  in 
frosty  and  in  very  dry  weather,  as  well  as  be  liable  to  be  perforated  by 
worms.  The  fi'ost  and  drouth  are  serious  objections  to  this  particular  con- 
struction of  tank  ;  but  the  worms  might  be  prevented  perforating  the  clay, 
were  a  little  quicklime  mixed  with  it  ;*  but  the  true  principles  on  which 
all  tanks  should  be  constructed  are  stated  below. 

(1611.)  Winter  is  considered  a  favorable  period  for  the  application  of 
liquid  manure f  both  because  it  is  then  most  abundant,  and  because  the 
ground  is  in  that  loose  and  moistened  state  which  readily  receives  and  al- 
lows the  liquid  to  incorporate  with  it.  Any  evaporation  at  that  season  is 
very  limited,  and  is  solely  confined  to  the  water  contained  in  this  liquid, 
and  does  not  aflect  its  more  solid  parts.  Liquid  manure  may  be  applied 
either  to  grass  or  to  bare  soil,  but  is  preferred  for  the  former.  It  is  dis- 
tributed over  its  surface  in  the  manner  described  under  fig.  310,  and  the 
quantity  required  is  from  800  to  1,200  gallons  the  imperial  acre.  Its  ef- 
fects are  sensibly  felt  both  on  old  pasture,  new  grass,  and  on  meadow ;  but 
where  the  quantity  of  the  liquid  is  small,  I  would  prefer  applying  it  to  the 
small  paddocks,  which  are  to  be  found  on  most  fanns,  ana  which  are  usu- 
ally in  pasture  and  appropriated  as  a  hospital,  breeding-ground,  or  a  place 
of  safety  for  young  stock.  The  results  of  the  application  of  liquid  ma- 
nure are  best  appreciated  in  summer,  in  which  season  we  will  reveit  to 
the  subject. 

(1612.)  The  space  of  ground  adjoining  the  liquid-manure  tank  is  a  good 
site  for  the  formation  of  composts  of  various  kinds.  Winter  is  not  a  favor- 
able season  for  making  composts,  fermentation  being  then  in  a  dormant 
state.  I  may  state  here,  however,  in  general  terms,  that  the  carriage  of 
mould,  as  the  principal  ingredient  of  a  compost,  is  a  laborious  piece  of 
work.  Such  a  compost  is  best  made  on  the  spot  where  the  soil  is  found ; 
but  when  the  founaation  of  a  new  building  of  any  kind  affords  mould 
which  would  be  removed  at  any  rate,  it  should  be  used  in  compost,  and 
vrill  well  repay  the  trouble  of  removal.  Other  materials  than  mould  may, 
and  indeed  must,  be  carried,  to  form  bases  for  composts,  such  as  saw-dust, 
spent  tanners'-bark,  boggy  turfing  that  had  been  cast  in  summer  and  left 
to  dry.  These  may  be  mixed  with  lime,  or  other  fermentable  substances, 
or  beneficially  watered  with  liquid  manure.     The  haulm  of  potatoes,  couch- 

*  Prixe  Esmyfl  of  the  Highland  and  Agricaltoral  Sodetv,  rtA.  xIt. 
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grass  gathered  from  the  fallow-ground  in  summer,  dried  leaves,  and  other 
vegetable  refuse,  form  valuable  and  substantial  ingredients  for  composts, 

[  and  when  placed  beside  the  tank  may  be  enriched  with  liquid  manure. 

^  (1613.)  On  laying  down  haulms  of  potatoes  or  quicken  for  compost,  it  is 

usual  to  throw  down  the  loads  without  the  least  regard  to  order,  because 

^  the  excuse  is,  that  when  the  potato  crop  is  taken  up,  every  hand  is  too 

»  busily  employed  to  do  other  things  ;  and  in  summer,  every  hand  is  also 

put  into  requisition  to  gather  weeds  from  fallow-ground.  In  as  far  as  the 
potato  crop  is  taken  up  and  the  weeds  gathered  in  a  proper  manner,  there 
can  be  no  objection  ;  but  these  are  no  reasons  why  the  refuse  created  by 
these  operations  should  be  neglected  and  cause  future  labor  and  expense. 

r  The  usual  practice  is  to  throw  down  the  haulms  and  quickens  in  haste, 

and  leave  tnem  in  unequal  masses  to  produce  unequal  decomposition.  In- 
stead of  this,  a  field-laborer  should  be  stationed  at  the  compost-stance  to 
throw  them  up  with  a  graip  into  a  heap  of  regular  shape,  when  the  mate- 
rials will  not  only  occupy  the  least  space  of  ground,  but  be  in  the  best 
state  to  receive  any  additions  of  liquid  or  solid  matter,  and  when  the  most 
perishable  portions  of  the  materials  are  covered  with  the  more  durable, 
they  are  placed  in  the  best  state  to  preserve  their  properties.  The  neglect 
I  complam  of,  of  apparently  unimportant  materials,  arises  from  this  cause. 
There  is  too  frequently  a  great  tendency  in  farmers  and  stewards,  when 

I  conducting  labor  in  fields,  to  do  what  they  consider  the  least  important 

part  of  the  work  in  a  hasty  and  unthinking  manner,  evidently  forgetting 
that  correction  of  hasty  work  always  creates  afterward  more  labor  than 
the  part  of  the  work  for  which  it  was  neglected  is  probably  worth.  Many 
instances  might  be  given  of  this  sort  of  two-Jmnded  work^  as  it  is  termed, 
that  is,  Work  which  has  to  be  done  over  again ;  but  I  shall  confine  myself 
to  the  case  before  us.  For  example,  were  a  field-worker  or  two  placed  at 
the  spot  where  the  haulms  of  potatoes  ai'e  canied  to  form  a  future  com- 
post-heap, they  could  form  it  according  to  previous  instructions  from  the 
cart-loads  as  they  were  thrown  do\\'n  ;  and  in  this  way,  when  the  cairiage 
of  the  refuse  was  finished,  so  would  also  be  the  nucleus  of  the  future  com- 
post-heap. But  if  the  same  materials  ara  laid  down  at  random  in  a  scat- 
tered and  confused  manner  by  plowmen  anxious  to  get  quit  of  their  loads, 
considerably  more  labor  will  be  required  to  place  them  in  the  same  form 
of  heap ;  and  to  do  it  equally  well,  more  hands  and  longer  time  will  be  re- 
quired ;  because  the  materials  have  not  only  to  be  separated  from  a  con- 
fused and  compressed  state,  but  to  be  collected  together  from  a  distance 
into  the  confined  space  upon  which  the  heap  is  desired  to  be  formed. 
Thus,  1  woman,  favorably  placed,  will  throw  up  with  a  light  graip  as  much 
loose  material,  laid  down  before  her  in  a  small  quantity  at  a  time,  as  3  or 
4  women  would  place  the  same  quantity  and  in  the  same  position  of  ma- 
terials thrown  down  and  scatteied  as  I  have  described  them. 

(1614.)  Winter  is  the  season  which  supplies  the  greatest  quantity  o£ sea- 
weed  for  manure.  On  farms  adjoining  the  sea-coast,  this  manure  is  care- 
fully collected  whenever  it  is  thrown  upon  the  shore  after  a  storm,  or  by  a 
heavy  ground-swell  of  the  sea.  Sea-weed  is  very  succulent,  and  feels  mu- 
cilaginous, and  when,  exposed  to  the  summer's  sun,  is  easily  dried  to  ^  its 
bulk,  so  little  solid  matter  is  contained  in  it.  There  are  4  species  very 
common  on  our  coast,  and  these  are  the  Laminaria  saccltarina,  consisting 
of  a  single  linear  elliptic  leaf,  without  any  mid-rib :  the  Laminaria  digitata, 
or  common  .tangle,  a  cylindrical  stem,  sometimes  as  thick  as  a  walking- 
Btick,  and  about  2  feet  long  :  the  Fucus  vesciculostiSt  conshimg  of  a  double 
■tern  with  the  edges  of  the  leaf  entire,  and  in  the  disk  of  which,  near  the 
edges,  are  immersed  a  number  of  air-bladders — or  crackers,  as  they  are 
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vulgarly  called — about  the  size  of  a  hazel-nut,  and  the  use  of  which  seems 
to  be  to  cause  the  leaf  to  float  in  water :  and  the  Halidrys  tiliquoBa^  con- 
sisting of  a  waved  coriaceous  stalk  about  4  feet  long,  greatly  branched, 
dark  olive  when  fresh,  but  quite  black  when  dry ;  is  also  furnished  with 
air-bladders  or  crackers. 

(1615.)  The  constitution  of  these  plants  is  very  complicated,  affording 
no  fewer  that  21  ingredients.  The  hrat  species,  Laminaria  saccharina^ 
afforded  the  following  substances  to  the  analysis  of  Gaultier  de  Claubry 
in  1815 : 


A  saccharine  matter — manna, 

MacUage,  in  coiiaiderable  qaantitjr 

Vegetable  albomen. 

Greon  coloring  matter. 

Oxalate  of  potaah. 

Malate  of  potaah. 

Sulphate  of  potash.  ^ 

Sulphate  of  magneaia. 

Muriate  of  potajui. 

Muriate  of  eoda. 

Muriate  of  magneaia. 


Hyposulphite  of  aoda. 

Caroooate  of  potash. 

Carbonate  of  Mxia. 

H ydriodaie  of  potash. 

Silica. 

Subphosphate  of  lime. 

Sobphosphate  of  magnesia. 

Oxide  of  iron,  probably  united  with  pho^ 

phoric  acid. 
Oxalate  of  lime. 


The  composition  of  the  other  species,  together  with  the  Fucus  serratus-^ 
which  is  like  the  F,  vesciculosus,  but  without  air-bladders — and  the  chorda 
aium^  or  thread  tangle,  is  very  similar  to  the  one  here  given.* 

(1616.)  Sea- weed  is  applied  in  ^frtsh  state  to  grass  land  that  is  intended 
to  be  plowed  up  for  a  crop,  and  it  is  laid  on  as  thick  as  to  cover  the  ground. 
Being  applied  in  winter  it  docs  not  soon  become  dry,  and  the  rain  and 
snow  that  may  happen  to  fall  upon  it  carries  the  saline  ingredients  with 
which  it  is  accompanied  into  the  ground,  or  among  the  roots  of  the  grass. 
The  large  quantity  of  mucilage  which  sea-weed  contains,  and  the  numer- 
ous salts  which  it  afibrds,  may  be  the  causes  of  its  utility  as  a  top-dressing 
and  as  an  active  manure.  It  has  been  recommended  to  dry  sea- weed  for 
the  sake  of  being  easily  carried  into  the  interior  of  the  country ;  but  this 
trouble  seems  unnecessary,  because  winter,  when  it  is  most  abundant,  is 
an  unfavorable  season  to  di'y  it,  and  because  there  is  no  more  cast  ashore 
than  can  easily  be  used  by  the  farms  adjoining  the  coast.  On  combustion 
in  a  certain  way,  sea- weed  yields  an  impure  alkaline  substance  called  kdp^ 
which  is  used  as  a  manure.  So  long  as  this  substance  was  used  in  the 
arts,  it  was  too  expensive  for  a  manure ;  but  its  manufacture  was  stopped 
some  years  ago  by  the  introduction  of  foreign  barilla ;  and  its  value  as  a 
manure  is  not  so  well  known  as  to  induce  the  resumption  of  that  manufac- 
ture. Many  thousands  of  persons  were  employed  at  one  time  on  the 
shores  of  the  main  land  and  islands  of  Scotland,  in  the  manufacture  of 
kelp,  who  are  now  deprived  of  that  employment.  The  same  substance  is 
manufactured  on  the  coast  of  Normandy,  and  sold  by  the  name  of  varec. 
Sea-weed,  when  burned  in  the  open  air,  leaves  ashes,  which  afford  most 
of  the  inorganic  substances  mentioned  in  the  above  analysis. 

(1617.)  [The  Liqntd-manure  Cart^  for  the  economical  distribution  of  this  valaablo  manure,  the 
natural  production  of  the  farmstead,  is  now  taking  ita  due  place  among  the  machinery  of  the  farm. 
The  voter-cart  has  been  venr  long  in  use  ibr  the  conveyance  of  water,  when  the  supply  of  tliat  ne- 
ceanry  element  for  houseliofd  use  has  been  distant  from  the  steading ;  and  the  liquid-manure  cart  is 
its  offrtpring,  modified  by  certain  additions  to  adapt  it  to  this  change  of  purpose.  The  water-cart  ia 
ttsoally  the  naked  bed -frame  of  a  cart,  mounted  on  wheels,  and  surmounted  with  a  cask  of  a  capacity 
suited  to  the  demands  of  the  establishment  The  cask  is  furnished  witli  a  funnel  inserted  in  or  ai> 
tached  immediately  over  the  bang-hole ;  and  it  it  is  likewise  furnished  with  a  spigot  or  with  a  stop« 
cock,  inserted  into  that  end  of  tlie  cask  which  hangs  over  the  back  of  the  cart  When  the  water 
cart  has  been  drawn  to  the  ibantaia  or  the  pond  from  which  water  is  to  be  conveyed,  it  is  filled 
either  by  means  of  a  common  pump,  raised  so  high  as  to  deliver  tlie  water  which  it  lifts  into  the 
funnel  of  the  cask,  or  the  water  is  lifted  with  the  hand  by  means  of  a  tcoop,  having  a  helve  of  aut 
ficient  length  to  enable  the  workman  to  reach  the  pond  on  the  one  hand  and  the  funnel  on  the 
•ther.  The  aooop  best  adapted  to  this  pnrpoae  to  a  aflaaU  wooden  pitcher,  about  6  ancbea  in  depth 


\ 
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lad  10  inchea  ts  ditBoter.  the  helve  puMiig  ifariNish  iw  ^iea  in  u>  obUqne  dinctioa,  and  ■  linlB 
■bore  in  ceuler  of  gnviiy, 

(ISie.l  TheHqaiiTminarectrtMmiMtcoiniiiinil'riued,  dtScnre^IInla  fhn>  the  ■bore,  ex 
«p(  In  111  being  praiidedmih  the  diuribatiu  appannuiii  pkesof  ibeni^;  bMin  luveex^ 
luhoMou  ihe  cuk  la  aapenaded  by  k  cotstu  nelaagviar  dilen  or  Uutk,  wbicfa  lakH  the  placv 
□r*  comnian  cart-body.  The  rnfmn^  of  public  aireeta  end  bJEfawaya  Ilea  indoced  ibe  run  aajij 
of  the  reciBiiKular  tank  for  [be  dinribgiion  of  waif  r  oierthc  •arfice  M  roeda,  bcfaaaeof  Ibe  eeae 
witb  which,  by  ihia  coBitnicUon.  a  gTcalcr  quantnToT  water  cas  be  patajioDoa*  fair  of  wheeU 
Here  Ibe  qaamii;  of  water  to  a  givee  aor&cs  la  mach  greater  than  in  the  eaae  of  a  liquid 
manan;,  and  hence  the  propriety  of  a  capaciont  lank  for  the  diatribotionof  roCw  on  aOectii.  while 
the  aaoe  priDciple.  (eoooomy  in  llw  eipeaie)  leada  to  Ihe  propriety  of  eoploying  ■  amaSer  and 
leaa  axpenaiiv  vraxn]  for  the  didribnlioD  of  liqoid  mBDare.  which  will  not  in  central  be  inpar- 

jd  operalion,  they  wij],  if  not  rery  carefolly  ailended  to,  becoiwi  leaky  while  cuindilig  ocoe cnpicJ. 
In  thia  rcppeci  tlie  cask  will  have  a  nanireet  advantage  over  the  lanV.  lor  Ihe  ^hieeing  of  a  cask 
la  an  operation  the  moat  dmplep  by  Ihe  act  of  driving  up  Ihe  boopn.  while,  ia  ibe  caae  of  Ibe  tank 
baxiaiiDf;  leaky.  DO  meana  of  ihat  kind  can  be  reeoned  to,  and  ihe  alleroa lire  ia.  either  enak Fog  it 
ia  water  till  the  wood  haa  imbibed  aa  mDchoflhe  fluid  aa  will  expand  ila  aabalanee  and  ch>ae  the 
leak<orIhe  vesael  nin«t  beti^'hleoedln'aoniemore  expenaive  proceaa.  AatheiDoreeconnmiralaf 
iheiwo,  iherelbre.  in  painiofexpenae.  1  have  chusen  the  caakmoDntcdeaitfortbeiUiHiiation.  Fig. 
310  ia  a  rcprcacntalioo  in  pertpeciive  of  Ihla  cart,  of  Ihe  nmpleat  aod  mofl  eofiTenieni  nmatnic- 
tion.  For  the  more  euy  meana  of  niling  the  caak,  it  ii  mipciided  between  llie  ahafta  of  Ibe  cart 
and  thii  poailion  reqgirea  Ihe  bendine  of  the  axle  lo  nearly  a  aeniicirele.    The  cart  ia  a  mere 

ifClng  abonl  11  f<-el.  They  are  connecied  by  a  Ibre  and  hind  bar,  placed  al  aocb  dieUnre  aa  will 
JdM  admit  the  lenglb  of  iba  caak.  while  Ike  widib  between  ilie  ibtAa  ia  eniied  lo  the  diam- 
eler  of  it  The  aile,  ■*  already  noiiccd,  ia  bcnl  dowoward  to  nearly  a  airaicirclc.  to  receive  Ibe 
caak.  and  ita  length  will  of  conrpe  be  sreaicrthan  the  cnmmoii  am  axle;  even  Ihe  diHuice  be- 
tween iIm  eaddy-bolta,  io  i  atraigfal  line,  will  be  naoally  graaler,  bat  thia  will  depend  u  Ihe 


divneieroflheeask.  A  pairof  common, broad  cart-wheela^  i  i,  arefltled  lolbeaxle.  The  caak 
eiaautpended  ou  iv,aairDp»  of  liuu|i.irDn.  3  inchea  broad.  Ilio  eoda  of  which  arc  bohed  id  ifae 
ahada.  and  the  pamc  bolu  jiaM  alio  ihran^h  the  enda  of  two  li^-hler  airapa.  which  paaa  oiirT,  and 
■  3])p*r  d  ia  naually  fixed  open  ihe  lop  of  llie 


ibie.  and 'it  aboutd  be  al  Iran  i-SOofan  inch  in  Ihickoeea.  Vba 


diatribotor  t  may  be  mude  of  aheei  copper,  of  ca«l  iron  or  malleable  Iron,  or  even  of  wood  ;  Ihe 
■■■  Ije-foond  (■ ....... 


next  beat  ia  Ihe  palem  malleable  iron  lube  i  dust  iron,  though  ac 
mended ',  nciihcr  ia  wood  deiirable.  from  iu  liabilily  10  choke.  The  bore  of  the  diatribalor  ahoold 
be  not  len  than  Sinchra.  nor  ia  il  rcqaired  to  exceed  !{  inchea.  Ihe  len^  fniln  T  lo  7)  feet,  and 
alighlly  bent  with  a  onifijrm  enrv'alore.  which  laat  properly  eauaea  il  to  cover  a  wider  anrtece  of 
Ifmini  than  it  would  do  if  ainliibl-  Bnl  in  giving  Ihe  diauibnlor  ili  carvamre.  care  mnal  be 
taken  to  avoid  incrcuinE  the  corvalare  toward  Ihe  esda,  aa  ia  aomelimea  done,  to  Ibe  preveniion 
ofDniform  dimribalion  ollhe  manure.  The  enda  of  Ihe  tube  maal  be  cloaed  with  movable  aorerr, 
acrewed  or  otherwise  Hxcd.lhal  they  maybe  removed  atpleaaare.lbrlhe  pnrpoae of  apaa^ag  out 
Ihe  tube  when  il  hnppena  to  L^clrlomed  up  with  any /mlid  mauer.  A  line  of  perforaiiona  la  made 
along  the  hinder  aide  of  the  inbe  for  ihe  discha^e  of  the  fluid  ;  theae  tiHinld  beat  tindiaunoe  of) 
boh  apart,  and  their  opening  about  f  inch  diameter.  A*  ihc  area  of  theae  diacharging  orilicea 
cannot  be  altered  at  pleacarc,  nor  their  ammmt  of  difcharga  alwml  lor  nf  gwen  tiai*  il  btamia 
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aecMiary,  id  diatribatinK  iBy  given  qnuilitT  per  (cre.  W  reiral>le  Ihal  qourtllf  by  iocretAig  oi 

dimioubiog  the  nit(o[lr*ve1iaglbe  cut  over  (lie  gmoDd.    Tlia  diKribanirla  ■mcbed  lolba  aril 

by  DMcnaaf  ■■em/of  Ihe  ttme  malcmlaied  bore  uibe  inaiD  tabe. amt  it  enierathe  end  ottlM 

OMk  ckMS  10  the  louret  oUme.    A  Oapeack  iafieqeeallf  patnpan  the  OeEa/ to  ragslue  ibe  dJ» 

tiitrge,  tad  for  tliia  pDrpne  it  !■  Teiy  beaeficlel, 

•orving  In  k  grau  oewaTa  la  regnlaie  (tie  qeutilj  h,  iii 

par  acre,  bat  fcrtbe  eotira  asttiogoff  or  on  of  tha  aop-  '^'*'  "*' 

K~  ,  im  nem  /opeiu  ioto  a  kdiiII  cbamber  inaide 
cEskt  which  clwinber  ia  doeed  by  a  flap-wlTe 
heavily  bided.  Thia  valre  wheo  cloaed  mopi  Iba 
diacbann.  and  when  lifted  the  fluii^  taai  a  free  paae- 
aex  to  tho  distribntDr.  The  Dpeuiog  of  the  >al*e  la 
eSected  by  a  amall  ebain  aUadied  U  the  flap,  rlitng 
..  .... r  .1 1.  -. 1 :. iBiower  a 

F  ibacart 

d  for  ibe 
'  FiK.3lJi.awo. 
tion  of  pan  of  the  caik.  and  sIiawiiiK  Ibe  chamber 
and  valie ;  /  ia  a^n  tho  aism  of  the  diRribnior,  A  a 
alop-cook,  i  Iha  chamber,  and  k  the  valve,  which  la 
the  common  leather  flap  or  clacttvalve  well  loaded 
with  lead,  e  c  i>  pan  of  Ibe  caak.  I  the  cbatn  atuohed 
to  the  valve,  and  paiialna  over  ^ha  roller  ».* 

(1S19.)  When  the  liquid-manure  carl  ia  fnmiabed 
with  a  laiJi,  the  laiier  cao,  with  equal  facility,  be  j 
placed  bw  hr  the  coDveoience  of  BUlnE ;  IhoJ  the 
axle  may  be  wicked,  as  in  tha  Liverpool  dray-cait, 
the  tank  reating  on  Ibe  cranked  part  of  the  axle  ;  or 
the  aile  may  remain  nnight  and  the  lank  appended 
below  the  axle.    Bach  a  lank  may  be  coDveDienlly 

loni^  and  the  diauihoting  apparalna  ia  tite  aame  a< 

for  iKn  ramk.    The  oKceaof  theae  cattavary  consderably.  partly  (him  connmcdoa.  and  partly  froqi 

E,  £,M  aa  the  price  of  the  tank  cart.    In  Scodand  the  averagv 
eDDwnntedwitha  caak.£13!  iheaepricea,  ofooarae,  iBclodlng 

(163a,{  Tbe  eUtern  far  collecting  liquid  manure  in  the  finnatead,  though  ipparenllv  rimpls  in 
ilB  CDDatrnction.  being  merely  a  coveted  pond  or  a  well,  yet  aerbna  errora  are  freqaenUy  commi^ 
led  ia  ita  farmatlon.    The  fln4  and  moat  important  consideration  Ibr  the  formitiDn  of  the  clitem,  ia 
theoffeotofhydroBlatic  pre«orei  inaaention  to  thil  haa  caoaed  the  ftilnre  of  many  anch  ciatema. 
Tlie  liquid  we  have  here  lo  deal  with,  like  gll  oilter  Hoidi,  ana  on  the  hoLtom  and  aidea  of  the 
veaael  or  body  thai  containa  ii,  with  a  preiaurB  directly  in  proportbn  to  the  depth  at  which  the 
Said  atandi.  witboot  reference  to  either  bni(ihor  brenrtih  ;  Ibat  ii  to  my,  mippoae  a  cistern  whoee 
bottom  ia  13  incbe*  aqnare,  aiul  ita  depth  10  feet,  filled  with  waier,  every  sqBare  inch  in  Ibe  bot- 
tom will  anfier  a  prcHure  equal  la  the  highlof  B  column  of  water  wboea  baio  la  one  inch  aqaara 
and  10  leeL  or  IM  incbea,  in  bight.    The  weight  of  anch  a  column  will  he  1)  Ibe.  nearly,  and 
jold  ha  exerted  on  every  aqnare  in'         ■     •  ....  ...... 

be  G2S  Iba  the  weight  of  ID  cubic  < 

^ ra  of  Suida.  which ahowBua  thatlhey  ,. ,.. 

■od  even  npirard,  tiie  laal  ariaing  from  Ibo  general  atalical  Jaw,  thai  "orftoiiondrrartionareafiMil 
Had  ia  oppoiilt  dirccliaiu."  It  lollowa  from  theae  hydmalatical  lawa.  thai  Ibe  kiwermon  portion 
of  eodb  'i^  of  our  auppcued  ciAtem  will  auDer  a  preaanre  froiD  Ibe  water  equal  lo  that  whicb 
acuapoalhebutlom;  bcnce,  takme  the  lowennoet  inch  In  the  hight  of  the  sidca  of  thiacialem,  it' 
will  he  prcawd  with  a  loroo  of  69)  Iba.  or  thereby,  or  \\  Iba,  on  the  aquare  Inch,  and  each  of  ihe 
bar  aidea  will  nSer  the  aame  preaaore,  Suppoae,  now,  that  Ihe  ciatero  ii  elongated  in  one  direo- 
tioD  to  any  number  of  feet,  and  again  tilled  to  the  depth  of  10  feet,  the  preaaure  on  each  (qniro 
foot  oF  tiM  boitoia  temaioa  Ihe  aame  aa  befoie,  and  ao  in  like  mumer  does  it  remain  the  Mme  upon 
the  rideia,  far  ihe  preaaore  ia  not  altered  in  any  dlrectian,  altbongh  tlie  piuportion  of  tli«  ciaUta 
baa  bean  changed.  Eeeping  thia  ia  view,  il  will  be  eeen  that  length  and  breadth  produce  no 
efboton  Ibe  preanrea  that  a  diidexetta  againal  the  veaael  or  body  that  rciaina  it.  and  that  in  cal- 
coiatiBg  the  reaiaUDce  Id  anaiain  auch  preasurea.  deplK  ia  the  only  element  requiring  to  he  ukeo 
into  aceoont,  Il  ia  alio  to  be  kept  in  view  that  preanre  do  the  bouom  or  aidea  la  directly  aa  the 
depth :  tbiM  if  our  nppoaed  ciatero  were  reduced  to  9  feet  in  depth,  the  preaaure  on  the  bottom 
would  only  be  aae-hair,  or  S)  Ibi.  oo  each  aquare  Ini^t 

('  Aa  few  peraona  wOl  be  at  the  expenae  oT  a  cart  Uke  Ibia,  we  recommend  Ihe  plan  of  IbU 
oaed  alMr.  Wilkiuaon'a  AgricuUunl  Inalituu  in  Dulcbeaa  County,  which  la  Iband  to  "work 
weD."  DinetimtfoT  making  U.—HAe  an  extr*  portable  bottom  to  ibe  conuoon  horse  or  ox 
e«n,ar  IJ-incb  plank,  balened  together  by  balling*  on  the  ender  aide,  aod  groore  Ihe  upper  aid* 
longitadinally  wiib  )-lBch  groovea  )  inch  deep,  every  Inch  and  a  half  over  the  entire  aarTBce.  On 
tliiiaetahogiheadonatocka.aDdup  ibe  front  bead,  and  Ihe  liquid  will  ipreed  over  the  whole 
gmoMd  bottom,  and  by  having  Iba  back  end  of  the  cart  Ibe  loweat,  Iha  liquid  will  be  equally 
diMribnled  ever  ihe  land.  Ei.  Farwi.  Lib,] 

It  Huat  it  DOt  occur  here  to  every  leader  that  ifaeae  are  pr)nel[dca  which  oufilit  to  be  taniht  at  aO  oar 
aouBtryKbooU  and  with  which  every  firaier'i  ton  (honld  be  bmiliarT  BDppoaa  a  dam  lo  be  Biada,  and 
(U1) 
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(16tl.)  The  ooocloaioik  to  be  drawn  from  these  remark*  »  that  a  cfatem  in  the  fima  of  a  ph  er 
I  well  aboald  be  always  avoided,  anless  it  can  be  formed  iu  a  natoral  bed  of  imperrioufl  clay. 

When  sach  a  ■abstratom  cao  be  attained,  a  pit  ma^  be  adopted,  bnt  not  otherwise.  If  sack 
has  been  found,  and  the  pit  dag  oat,  it  sboald  be  hned  with  brick,  or  with  stone  bailt  hi  mor* 

*  tar,  the  bottom  being  first  lined  with  the  same  material.  When  the  boildtn^  approaches  to  the 
I  Mirface,  the  wall  can  gradaally  be  reduced  in  diameter  lo  a  small  compass,  leavm^only  an  opening 
'  af  9  to  3  feet  square,  which  is  covered  in  at  small  expense,  and  the  savingin  diw  last  item  is  the 
L  aoly  apparent  advantage  that  seems  to  auend  the  practice  of  pit-cisterns.  Deep  cisterns  are  liable 
^  to  another  inconvenience,  of  their  becoming  recipients  of  spring  or  of  draina!^-water;  and  it  is 
,                            sometimes  more  difficult  to  keep  such  water  ant  than  to  keep  the  proper  liquid  >»,  for  if  springs 

and  their  origin  lay  at  considen^lc  hights,  their  hydrostatic  pressure  may  be  so  great  as  to  render 
the  preventMMi  of  access  to  their  products  a  process  of  great  difficulty. 

(162S.)  A  eittem  of  moderate  depth,  not  exceeding  4  feet  below  the  outfall  of  the  drains^  may 
be  constructed  in  an^  situation,  whether  in  gravel  or  m  clay,  and  its  length  can  be  extended  so  as 
as  to  afford  any  required  capacity ;  the  breadth  being  restricted  to  that  for  which  materials  for 
covering  i:  can  be  most  easiiv obtained,  which  may  be  from  3  to  4  feet  Whatever  be  the  stratnm 
in  which  such  a  cistern  is  to  oe  formed,  (unless  it  be  perfectly  impervious  day,)  it  should  be  pad- 

*  died  to  the  thickness  of  at  least  1  foot  with  the  best  clay  that  can  be  procured.  For  this  purpose 
Ihe  earthy  matters  are  to  be  dug  out  to  a  depth  of  1|  feet  lower  than  the  intended  sole,  and  to  a 
width  of  four  feet  more  than  that  proposed  for  the  cistern.  Two  or  three  thin  layers  of  ihe  pre- 
pared clay  are  then  to  be  compactly  laid  over  the  whole  breadth  of  the  excavation,  and  beateii 
firmly  together  at  all  points,  making  up  the  depth  to  1  foot,  and  the  surfiue  of  it  brought  to  a  uni 
form  level  Upon  this  the  side-walls  are  to  be  founded,  and  these  may  be  of  brick  9  inches  m 
thickness,  or  ot  flat  bedded  rubble-stone  14  inches.  The  wall  sliould  be  built  in  successive  coones 
of  about  1  foot  in  bight,  tlie  whole  being  bedded  in  mortar,  and,  as  each  course  is  completed,  the 

K addle  is  to  be  csrefully  laid  and  beaten  in  behind,  in  layers  of  6  inches  or  tliereby,  the  first  layer 
eing  properly  incorporated  witli  the  foundation  puddle,  and  each  succeeding  layer  with  the  000 
immediaicly  preceding  it.  To  prevent  the  side-walls  from  being  pushed  inward  by  the  pressure 
of  the  puddle  or  of  the  bank,  tie- walls  of  brick  or  of  stone  should  oe  formed  at  every  5  feet  of  the 

*  length  of  the  cistern.  These  may  be  9  inches  of  brick  or  14  inches  of  stone ;  and  they  ma«t  have 
^  conduits  formed  at  the  level  of  the  sole,  to  allow  the  liquid  to  run  toward  the  pump.  The  sole 
I  should  be  laid  all  over  with  brick  set  on  edge,  or  wiih  strong  pavement,  the  whole  having  a  sliglit 
'  declivity  toward  one  end,  where  a  small  weii-liole  of  9  inches  in  depth  is  to  be  formed  to  receive 

the  bottom  of  the  pump.  The  brick,  or  pavement,  as  the  case  may  be.  is  to  be  bedded  on  the  puddle* 
and  grouted  flush  in  the  joints  with  mortar ;  and  when  the  walls  and  sole  sre  built  up,  they  should 
then  be  pointed  in  every  joint  with  Roman  cement  The  covering  is  to  be  effected  with  strong 
pavement,  of  length  sufficient  to  rest  on  the  side-walls,  laid  and  jointed  with  mortar ;  or  with 
rough  jr<7u/Mi-stones,  where  such  can  be  procured,  and  if  neither  can  conveniently  be  found,  a 
beam  of  good  sound  Memel  fir  may  be  laid  along  the  middle  of  the  cistern,  resting  on  die  tie-walK 
and  with  this  bearer,  stones  of  half  tlie  length  will  be  suffcient  to  form  a  cover.  A  thin  layer  of 
clay  may  be  laid  over  the  stone  covers,  and  upon  that  a  coat  of  gravel,  by  which  means  carts  may 
be  allowed  to  pass  over  it  To  prevent  accident  however,  it  is  always  desirable  to  construct  the 
cistorn  in  a  situation  where  it  will  be  as  little  as  possible  exposed  to  the  transit  of  cans;  and  this 
may  be  always  obtained  at  a  small  additional  expense  of  covered  drain  to  convey  tbe  manvra 
finom  the  dunghills  to  the  ciKtorn. 

(1623.)  The  pump  for  lifting  the  liquid  from  the  cistern  to  the  cart  may  be  either  of  wood  or 
east-iron,  but  the  latter  is  preferable.  A  common  sucking-pump  of  3|  indies  chamber  is  quite 
anfficient ;  the  cliamber  should  be  bored  out  and  the  pump  boxes,  for  dorsbility,  riioold  be  also 
of  melsJ,  with  leathern  flap-valves.  The  bight  of  the  pump  should  be  such  as  to  deliver  tlie  liquid 
freely  into  the  funnel  of  tlie  barrel,  or  tank ;  but  if  tnis  hight  is  found  to  raise  the  pump-lever 
above  (bo  reach  of  a  man's  hand,  it  is  only  necessary  to  joint  a  light  connecting-rod  to  the  lever, 
its  lower  end  being  furnished  with  a  cross  handle,  and  by  these  means  the  pump-man  will  be  able 
to  work  the  pump  in  the  same  manner  as  the  lower  end  of  tlie  common  pit  saw.  Forcing  and 
lifting  pumps  have  been  proposed  and  even  employed  for  the  purpose  we  have  here  in  view, 
though  with  questionable  propriety ;  and  here  it  may  be  proper  to  explain,  that  by  the  term 
force^ump  is  to  be  understood  a  pump  that  raises  water  to  sny  hight  above  the  point  where  the 
power  is  applied,  by  the  descent  of  a  solid  piston  acting  in  the  chamber  of  the  pump,  sending  the 
liquid  into  an  ascending  pipe,  which  springs  from  htiow  the  piston.  The  Ifping'pnmp  differs  from 
this  in  having  a  valved  piston  through  which  the  liquid  passes,  as  in  the  racking-pump,  on  the  de* 
acent  of  tlie  pii4on;  and,  on  its  ascent,  the  valve  being  now  closed,  the  liquid  is  itp^  and  forced 
Into  the  ascending  pipe,  which,  in  this  case,  springs  from  nbove  tlie  piston,  the  chamber  being 
closed  at  top  with  a  watertight  stuffiug-box.  From  this  brief  description  the  simplicity,  boin 
in  construction  and  in  management  of  the  socking  or  common  pump,  as  compared  with  the  other 
two.  will  be  obvious ;  the  cost  beihg  also  in  fovor  of  the  first—j.  8.] 

water  to  be  coUecied  for  a  mill,  or  jUk,  or.  as  ought  to  be  the  esse  on  every  farm,  for  sn  iet  pond ;  how 
I  prevalent  is  the  common  notion  thiii  water  covering  a  large  •urfa're  would  require  a  »trong,  wide  dam  t 

et  here  it  is  seen  that  if  il  covered  fifty  acres,  the  lateml  pressure  would  be  no  greater  than  if  it  covered 
ut  fifty  supeiflcinl  rards.  What  we  nictin  to  intimste  i^,  whHt  is  •uggec>tr*(]  hy  every  part  of  ihi«  book,  and 
by  common  retlecrion  to  every  ihinkinj!  mind — the  wonder  that  tliA /aif(/«d /Mirrert  of  the  Unitt^d  Srates 
does  not  insist  i-n  the  estabU>:hment  of  innituti<Ds  by  the  General  G  ven.menr,  Rimilar  to  that  at  WeH 
Point-  ntit  fur  the  in«trociion  of  all  directly,  for  that  would  bo  impmciirnble-  l>ut  for  the  inttrutHon  of 
ttmrken,  wlio  might  bo  quRtificd  to  teach  thefe  plain  pmctical  principles  to  nn  mnny  boys  as  thn  mititaiy 
offices  can  teach  the  Manual  Exercise  to  the  militia.  The  knowledge  tancht  by  the  latter  mity  be  highly 
useful  where  it  should  alone  be  used  to  rep«*l  invuaion  and  to  suppress  insurrection— wberms  thst  tiiaghi 
by  honorable  Hnd  well  instructed  civil  tuiors  would  greatly  augment  the  tcht  sort  of  power  that  any  ns 
tion  can  p<iese*ii — the  civilizing  und  bles«ei]  piwar  of  Knamledgt,  We  shall  wnit  anxiously  to  bciir  the  pow« 
•flU  voice  of  Qovernor  Wbxout  on  this  subject,  in  his  Agricuhnral  Address  at  8areiOfs,  in  Mepteulicr. 
,    ^  Md.Fmm.Uk,\ 
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7.    WINTER  IRRIGATION. 


'  Benee  Irrigitlon*a  power  at  firtt  wm  learnt, 
A  cttftom  Miiciebt,  yet  but  rarely  naed 
In  cold  and  watery  climea ;  though  even  thera 
No  mode  of  melioration  baa  been  found 
Of  more  effect,  or  with  more  eaae  obtained." 


(1624.)  It  is  not  my  purpose  here  to  describe  the  mode  of  making  irri* 

Sated  meadows ;  that  being  a  summer  occupation,  it  will  be  attended  to  in 
ue  time.  At  present  I  shall  only  describe  the  watering  of  meadows  in 
winter.  Suppose,  then,  that  the  meadows  have  been  formed  in  a  proper 
manner,  and  every  channel  cleaned  with  proper  care,  let  us  at  once  pro- 
ceed to  let  on  the  wafter,  and  regulate  its  duration  so  as  not  only  to  pre- 
serve the  vitality  of  the  plants,  but  to  promote  their  vegetation  at  an  earlier 
period  than  the  natural  call  of  the  season  would  arouse  into  action.  As 
the  late  Mr.  Greorge  Stephens  knew  the  irrigation  of  land  well,  I  shall  use 
his  words  in  describing  the  management  of  water  on  meadows  in  winter. 
I  shall  only  premise  that  thera  are  two  kinds  of  water-meadows,  one  called 
the  hed-toork^  in  which  the  ground  is  made  to  decline  gently,  and  the  water 
to  flow  in  the  direction  of  the  inclination.  The  other  kind  is  called  cateh- 
ufork,  which  is  only  suited  to  ground  having  a  considerable  declivity,  and 
by  which  the  water  is  brought  across  the  face  of  the  declivity.  The  object 
aimed  at  in  both  kinds  is  the  greater  production  of  grass.  Irrigation, 
therefore,  is  one  mode  of  manuring  grass-land. 

(1625.)  ''The  whole  works,"  as  ^Ir.  Stephens  directs,  "being  repaired, 
and  there  being  generally  water  enough  at  this  season  either  for  the  whole 
or  for  part,  the  sluice  should  be  drawn,  when,  in  the  course  of  half  an  hour, 
the  conductor  and  the  upper  part  of  the  feeders  will  be  neai'ly  filled.  The 
first  operation  of  the  imgator  is  to  adjust  the  water  in  the  conductor ;  or, 
if  the  meadow  is  in  more  parts  than  one,  the  water  in  each  conductor  must 
be  first  regulated.  Then  he  commences  anew  by  regulating  the  stops  in 
the  first  feeder ;  but  should  there  not  be  sufficient  water  in  the  feeder,  a 
little  more  must  be  let  in,  by  making  the  aperture  wider  or  deeper,  till  the 
water  flows  regularly  over  the  sides  from  one  end  to  the  other.  From  the 
first  he  proceeds  to  the  second  feeder,  and  so  on,  until  the  water  in  aU  the 
feeders  is  adjusted.  Let  the  beds  of  a  water-meadow  be  ever  so  well 
formed,  yet,  by  some  places  sinking  more  than  others,  or  by  the  ice  raising 
the  surface  of  the  ground,  although  the  water  along  the  banks  of  the  feed- 
ers has  been  ever  so  nicely  adjusted,  it  often  happens  that  there  may  be 
some  places  between  the  feeders  and  drains  with  too  little  water,  when  it 
will  be  advisable  for  the  manager  to  make  a  third  round,  redressing  ine- 
qualities of  the  surface  so  as  to  give  every  spot  1  inch  deep  of  water. 
Every  part  of  the  works  being  regulated,  the  water  should  be  allowed 
to  run  through  the  whole  of  October,  November,  December  and  January, 
from  15  to  20  days  at  a  time  without  intermission.  At  the  expiration  of 
each  of  these  periods,  the  ground  should  be  made  completely  dry  for  5  or 
6  days,  to  give  it  air  ;  for  there  are  few  species  of  the  grasses  which  form 
the  most  nutritive  part  of  the  herbage  of  water-meadows,  that  will  long 
exist  under  an  entire  immersion  of  water.  Moreover,  if  the  frost  should 
be  severe,  and  the  water  begin  to  freeze,  the  watering  muH  he  discontinued^ 
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otherwise  the  whole  surface  wil]  became  one  sheet  of  ice  ;  and,  wkemever 
the  ice  take*  hold  of  the  ground,  it  tcill  undoubtedly  draw  it  into  keapSp 
which  is  very  injurious  to  plants."  "  The  object  of  this  early  watering  of 
the  meadows  is  to  take  advantage  of  the  autumnal  floods,  which  bring 
along  with  them  a  variety  of  putrescent  matter,  which  is  found  veiy  en- 
riching to  land.  It  is  the  chief  object  of  the  irrigator  in  those  months  to 
collect  as  much  of  this  manure  as  possible,  and  at  the  same  time  to  shelter 
the  land  from  the  severity  of  frosty  nights.  It  is  therefore  requisite  to 
use  as  much  water  as  the  land  will  carry  tcithout  guttering,  I  believe  it 
would  be  difficult  to  give  land,  with  a  dry  subsoil  and  considerable  descent, 
too  much  water  before  the  weather  begins  to  get  warm.  It  is  necessary 
in  those  months  that  the  meadows  be  inspected  at  least  once  in  3  or  4 
days,  to  see  that  the  equal  distribution  of  the  water  is  not  obstructed  by 
tlie  accumulation  of  weeds,"  &c. 

(1620.)  Simple  as  these  directions  are,  yet  the  actual  management  of  the 
water  of  meadows  is  not  unattended  with  difficulty,  but  requires  the  exer- 
cise of  good  judgment  and  great  attention.  **  The  adjustment  of  watei 
flowing  over  the  surface  of  land,"  remarks  Mr.  Stephens,  *'  for  the  purpose 
of  improving  the  herbage,  is  a  very  nice  operation  ;  it  requires  a  perfect 
knowledge  of  levels  and  the  vegetation  of  grasses,  and  ouglU  never  to  he  in- 
trusted to  an  unskillful  manager.  When  the  supply  of  water  is,  in  any 
state  of  the  stream  that  supplies  it,  sufficient  for  the  whole  or  one-half  of 
the  meadow  at  once,  the  management  becomes  pi*etty  easy ;  for  after  the 
works  are  cleaned,  and  the  water  regulated  in  the  autumn,  the  sluices 
should  be  fixed  at  such  a  hight  as  to  let  in  the  exact  quantity  required,  when  it 
is  allowed  to  run  according  to  the  state  of  the  weather  and  the  season  of  the 
year,  for  2,  6,  10,  or  15  days,  without  any  alteration  ;  and  it  will  be  found 
(unless  the  water  has  carried  along  with  it  weeds,  sticks,  or  wreck  of  any  kind) 
to  run  during  that  whole  period  nearly  as  equally  over  the  surface  as  when 
first  put  on.  But  when  the  stream  is  small,  and  rising  and  falling  with 
every  showei*  of  rain,  the  management  becomes  so  much  the  more  diffi- 
cult that  it  will  require  every  possible  attention  of  the  irrigrator  to  watch 
and  change  the  water  from  one  part  of  the  meadow  to  another,  or  from 
one  bed  to  another,  according  to  its  abundance  or  deficiency.  Such  mead- 
ows are  indeed  ill-managed,  although  half  an  hour*s  work  tn  a  day  would 
put  everything  to  rights.  Indeed,  let  the  formation  of  the  meadow  be  ever 
so  perfect,  and  the  supply  of  water  constant  and  uniform,  yet  it  is  necessa- 
ry that  the  manager  should  survey  the  whole  every  3  or  4  days,  to  remedy 
any  defect  occasioned  by  the  accumulation  of  weeds,  or  by  a  stop  being 
washed  away,  and  thereby  cause  some  places  to  have  too  much  water,  and 
othera  too  little ;  so  that,  in  the  former  case,  the  grasses  might  either  be 
killed  or  very  much  injured  by  the  generation  of  scum,  or,  in  the  latter 
case,  there  would  be  little  or  no  produce  of  grass.  Small  streams  are  cer- 
tainly much  more  at  command  than  large ;  but  if  .the  manager,  as  is  too 
often  the  case  with  a  young  practitioner,  vainly  endeavor  to  water  too  much 
ground  at  a  time,  he  may  give  one  part  too  much  water,  and  another  too 
little  ;  for  on  the  alteration  of  the  apertures,  and  adjustment  of  the 
water,  greatly  depend  not  only  the  quality  but  the  quantity  of  the  crop." 

(1627.)  There  are  many  ways  of  mismanaging  watei^meadows,  such  as 
retaining  a  moist  subsoil,  or  allowing  the  grass  to  stand  too  long  before 
cutting ;  but  there  is  an  error  committed  at  this  period  of  the  year,  to  which 
I  wish  to  direct  your  attention,  and  which  is  thus  characterized  by  Mr. 
Stephens.  "  Another  great  error  generally  committed  is,  allowing  the 
water  to  run  too  long  at  a  time,  without  properly  drying  the  ground.  I 
know  some  itistimces  where  the  ground  is  not  attempted  to  be  dried  firoiii 
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the  time  the  water  is  put  <m  the  meadows  in  autuma  till  8  or  10  dajo  lie 
lore  the  catting  of  the  hay ;  the  consequence  is  that  the  grass  is  of  the 
coarsest  quality,  and  the  ground  becomes  so  very  boggy  that  the  whole 
crop  of  grass  is  obliged  to  be  carried  by  people  to  some  other  place  to  be 
made  into  hay A  water-meadow,"  adds  Mr.  Stephens,  "  Kke  a  gar- 
den, will  be  good  for  little  without  due  attention.      Au  dry  soiU  require 
more  attention  than  moist  ones  ;  for  if  the  water  ip  moist  soils  should  not  be 
so  nicely  regulated  as  on  sandy  or  dry  land,  the  crop  of  g^rass  will  not  be 
so  defectire  as  on  porous  soils,  where  the  management  hiu  been  neglected.   X 
presume  that  all  dry  land  that  has  been  converted  into  water-meadows,  in 
countries  where  the  art  of  irrigation  is  not  well  knoven,  and  the  supply  of 
water  not  abundant  or  regular,  is  liable  to  more  injury,  from  imperfect 
treatment,  than  land  of  a  moist  nature,  for  plants  must  have  their  n>od  at 
stated  times  as  well  as  animals,  but  this  cannot  be  the  case  when  the  water 
is  irregularly  applied."* 

(1628.)  The  mode  in  which  water  acts  in  producing  the  effects  witness- 
ed in  water-meadows,  has  not  yet  been  completely  ascertained.  It  is  not 
the  sediment  in  the  water  that  alone  works  the  charm,  for  clear  water  pro- 
duces similar  results ;  though,  no  doubt,  enriching  ingredients  carried  by 
the  water  encourage  the  growth  of  plants  more  rapidly  than  clear  water, 
as  wttuess  the  produce  of  foul- water  meadows  in  the  neighborhood  of  Ed- 
inburgh. Professor  Low  has  these  observations  on  the  theory  of  the  pro- 
cess :  "  The  theory  of  the  process  of  irrigation,"  says  the  Professor,  "has 
not  been  satisfactorily  explained.  That  the  effect  is  not  produced  by  the 
mere  supply  of  deficient  water,  appears  not  only  from  the  period  at  which 
the  water  is  admitted,  and  when  m  our  climate  the  soil  is  always  saturated 
with  the  fluid,  but  from  the  circumstance  that  ^^c  effect  is  not  produced 
when  the  water  is  allowed  to  stagnate ^  and  sink  down  m  the  soil,  but  whem 
it  is  kept  in  a  current  over  it.  When  the  water  is  suffered  to  stagnate,  tho 
soil  tends  to  produce  carices,  iunci,  and  other  sub-aquatic  plants ;  but 
when  it  is  kept  in  motion,  and  drained  off  at  intervals,  the  finest  gi-asses 
peculiar  to  the  soil  and  climate  are  produced.  Neither  does  the  fact  of 
the  deposition  of  mud,  or  other  fertOizing  sediment,  explain  the  phenome- 
non ;  for  however  such  depositions  may  increase  the  effect,  it  is  likewise 
found  that  water,  witliout  the  least  perceptible  sediment,  may  be  employed 
with  success.  It  has  been  supposed  that  the  water  acts  beneficially  by 
maintaining  the  soil  at  a  higher  temperature.  Water,  at  a  temperature  of 
40^,  is  of  greater  specific  gravity  than  at  a  lower  temperature ;  and  bene* 
as  the  water  tends  to  the  freezing  point,  the  warmer  portion  of  it  is  next 
the  ground.  Much,  however,  cannot  be  ascribed  to  this  cause,  in  a  current 
so  shallow  and  constant  as  that  which  passes  over  the  watered  meadow.  It 
is  probable,  therefore,  that  the  main  effect  is  produced  by  a  mechanical  ac- 
tion of  the  water,  acting  upon  and  bringing  nourishment  to  the  fibrous  roots 
of  the  plant3."t 

(1629.)  Although  it  may  be  very  true,  as  Mr.  Stephens  observes,  that 
*•  however  authors  may  disagree  on  this  interesting  subject  (the  theory  of 
irrigation),  I  believe  all  experimentalists  acknowledge  that  early  winter 
watering  is  necessary  to  produce  early  and  abundant  vegetation  ;  in  what 
way  this  operates  is,  as  to  practical  purposes,  less  material ;"{  yet  it  is  al- 
ways satisfactory  to  man  to  be  able  to  give  a  reason  for  what  he  does.  To 
this  view  I  shall  add  another  theory  of  irrigation,  that  has  been  suggested 
by  Professor  Hennie,  late  of  King's  College,  London.     It  is  believed  by 

*  Stephf>ns*a  Pivetlcal  Irrlntor  Mid  Dndner. 
t  Low's  Elements  ofPraeUeid  AgrlcultaTO,  Edkhm  of  1838. 
X  S(ephens*s  Practical  Irrigator  aod  Dralnor. 
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tome  vegetable  pbysiologists  that  plants  excrete  certain  matter  from  ihea 
roots,  which  proves  inimical  to  the  health  of  other  plants  of  the  same  kind. 
Hence  it  is  concluded  that  gi*asses  do  not  continue  permanently  in  a  healthy 
state  in  the  same  site,  because  they  are  in  time  injuriously  afiected  by  their 
own  excretions,  which,  encouraging  the  growth  of  plants  of  a  different  na- 
ture, such  as  mosses,  spring  up  and  extirpate  the  grasses.  It  is  supposed 
to  be  probable  that  everi/  species  of  grass  is  not  alike  affected  by  its  oicn,  or 
the  excreTnentitiotis  matter  from  other  grasses,  and  therefore  some  species 
withstand  the  poison  longer  than  others.  Now  the  water  of  irrigation,  in  its 
descent  through  the  soil  and  subsoil,  washes  away  or  can-ies  off  in  solution 
the  injurious  excrementiiious  matter  exuded  by  the  gi-asses,  and  thereby 
cleanses  the  soil  in  which  they  ai*e  grovidng,  free  of  it.  Hence  the  perennial 
verdure  of  irrigated  meadows.* 

(1630.)  In  order  to  arrive  at  a  satisfactory  explanation  of  this  sulnect, 
and  believing  that  both  this  theory,  as  well  as  the  one  ffiven  by  Sir  Hum- 
phry Davy  referred  to  by  Professor  Low,  contain  truth,  I  proposed  some 
time  ago  a  conjunction  of  the  two  theories  ;  and  the  compound  theory  cer- 
tainly explains  the  four  great  points  of  irrigation,  namely,  that  it  supplies 
moistura  to  the  soil  in  dry  seasons  and  in  tropical  climates ;  it  affords  pro- 
tection to  plants  against  the  extremes  of  heat  and  cold ;  it  disseminates 
manure  in  the  most  minute  manner  to  plants ;  and  it  washes  away  injuri- 
ous matter  from  the  roots  of  plants.  The  benefits  derived  irom  inigation 
I  therefore  maintained  are  purely  mechanical,  and  doubted  the  coirectness 
of  Sir  Humphiy  Davy's  opinion  when  he  says  that  "  in  the  artificial  wa- 
tering of  meadows  the  beneficial  effects  depend  upon  many  different  causes, 
some  chemical,  some  mechanical,"!  because  chemical  action  only  com- 
mences after  the  a>ct  of  irrigation  has  ceased,  as  the  nature  of  the  following 
particulars  attending  irrigation  will  show.  No  doubt,  the  effects  of  the  sub- 
stances, whatever  they  may  be,  which  are  deposited  by  the  water  of  ini- 
gation, may  be  chemical,  as  well  as  those  of  manure  applied  to  grass  by 
the  hand  of  man.  But  the  act  of  the  water  in  depositing  fertilizing  mate- 
rials, can  be  no  more  chemical  than  that  of  the  instruments  used  in  spread- 
ing dung  upon  the  soil.  The  truth  is,  that  whenever  the  water  of  irriga- 
tion, or  the  substances  contained  in  it,  act  cA^mtcaZZy  upon  the  grass  or  soil, 
while  subjected  to  the  process,  that  moment  irrigation  proves  injurious  to 
the  plants.  The  chemical  action  and  the  injury  are  both  evinced  by  the 
same  phenomenon,  namely,  the  existence  of  white  scum  floating  on  the 
water.  **  If  the  weather  should  be  mild,"  observes  Mr.  Stephens,  "  and 
you  suffer  the  water  to  run  over  the  meadow  too  long  without  intermission, 
a  white  scum  is  generated,  which  is  very  destructive  to  the  tender  grass^X 
The  particulars  of  inigation  I  referred  to  are  these  :  "  The  operation  of  wa- 
ter bringing  matter  into  minute  subdivision ;  the  sediment  which  it  contains 
when  used  in  inigation  being  minutely  distributed  around  the  stems  of 
the  plants ;  water  protecting  plants  in  irrigation  against  the  extremes  of 
heat  and  cold,  by  completely  covering  and  embracing  every  stem  and  leaf; 
and  the  supplying  of  moisture  to  the  soil  and  washing  excrementitious  mat- 
ter out  of  it,  are  all  purely  mechanical  operations."  For,  "  could  the  hnnd 
ofm^n  distribute  manure  around  the  roots  and  stems  of  grass  as  minutely 
and  as  incessantly  as  turbid  water;  could  it  place  a  covering  of  woolen 
texture  upon  each  blade  and  around  each  stem  of  grass,  as  completely  as 
water  can  embrace  each  plant  and  keep  it  warm  ;  could  it  water  the  grass 
as  quietly  and  constantly  as  the  slow  current  of  irrigation  ;  and  could  it 
wash  away  hurtful  matter  from  the  soil  as  delicately  from  the  fibres  of  the 

*  Uunrterly  Journal  of  Apiculture,  vol.  y.  1  Davy's  Agricaltunl  Chemiatry. 

}  dt«  {ihena's  Praciical  Irrigator  asid  Drainer. 
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roots  of  grass  as  irrigating  water,  there  twndd  be  no  need  of  irrigation  ;  the 
husbandman  could  then  command  at  will  verdant  pasturage  for  his  flocks 
and  herds,  throughout  the  year^^  and  in  the  driest  season.  His  mechanical 
agency  would  be  as  effective  as  irrigation  ;  but  constituted  as  the  relative 
state  of  things  at  present  are  between  man  and  the  action  of  physical  laws» 
he  employs  irrigation  as  an  instrument  of  hid  will,  and  induces  Nature  to 
assist  him  in  maintaining  his  live-stock  by  an  application  of  her  pecu- 
liar mode  of  acting,  under  his  own  guidance,  but  m  which  she  undoubt- 
edly displays  her  superiority  over  him,  both  in  perseverance  and  dex- 
terity."* 

*  Enoydopadia  BriUnnici^  ■eTtnth  edition,  wt  brrigttiam. 
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*  Fled  BOW  the  tallen  munnon  of  tlie  Nortli, 
The  ftidendid' raiment  of  the  Srtana  peept  focthf 
Her  onlTerMl  green,  and  the  clear  aky, 
Delight  aUll  more  and  more  the  gazing  eye." 

B&ooimxLDi. 

Wb  have  now  deliberated  upon  every  topic  which  the  indoor  operations 
of  the  farm,  as  they  may  be  called,  have  suggested ;  and  their  considera- 
tion, to  a  minute  degi*ee,  has  extended  our  lucubi-ations  rather  beyond 
their  prescribed  limits  ;  and  yet,  when  every  subject,  as  it  presented  itself 
in  succession,  was  new,  and  claimed  attention,  not  only  on  its  own  account, 
but  as  possessing  a  controlling  influence  upon  those  which  are  to  follow,  it 
was  i-equisite  to  examine  paiticularly  into  the  principles  upon  which  they 
were  based,  that  the  consequent  subjects  dependent  on  similar  principles 
may  be  the  more  easily  understood,  and  treated  according  to  their  nature. 
I  earnestly  hope  that  this  may  be  the  result  of  the  deliberations  which  we 
have  had  hitherto  together ;  and  I  would  feel  somewhat  confident  of  that 
issue,  if  you  have  bestowed  that  attention  upon  the  subjects  treated  o^ 
which  they  really  require. 

Upon  the  whole,  we  have  seen  that  winter  is  the  season  of  repose,  of 
passive  existence,  of  dormancy,  though  not  of  death.  Spring  calls  forth 
the  opposite  emotions ;  it  is  the  season  of  revivification,  of  passing  into 
active  exertion,  of  hope,  nay  of  confidence  in  what  we  do  will  succeed — 
of  hope  ripening  into  fruition  as  the  earnest  of  prospective  plenty  is  pi^ 
sented  in  the  reproduction  of  the  herds  and  flocks,  and  in  the  world  of^life 
which  springs  into  view  immediately  after  the  industrious  hand  has  scat- 
tered the  seed  upon  the  ground.  The  joy  in  contemplating  such  a  pros- 
Sect  to  the  issue  of  labor  is  indescribable.  I  am  unequal  to  the  task  of 
escribing  it,  but  would  not,  if  I  could,  in  case  of  giving  you  an  unsuitable 
idea  of  the  enjoyment.  I  would  rather  that  you  should  go  and  enjoy  the 
pleasure  for  yourself;  because  "  the  chosen  draught,  of  which  every  lover 
of  Nature  may  drink,  can  be  had,  in  its  freshness  and  purity  only  at  the 
living  fountain  of  Nature  ;  and  if  we  attempt  to  fetch  it  away  in  the  clay 
pitchei-s  of  human  description,  it  loses  all  its  spirit,  becomes  insipid,  and 
acquires  an  earthy  taste  from  the  clay." 

The  weather  in  spring,  ?b  the  zone  we  inhabit,  is  exceedingly  variable, 
alternating,  at  short  inter^'als,  from  frost  to  thaw,  from  rain  to  snow,  from 
sunshine  to  cloud,  very  different  from  the  steady  character  of  the  arctic 
spring,  in  which  the  snow  melts  without  rain,  and  the  meads  are  covered 
with  vernal  flowers  ere  the  last  traces  of  winter  have  disappeared.  The 
sky  is  very  clear  when  the  air  is  free  of  clouds.  The  winds  are  very  sharp 
when  coming  from  the  N.  or  N.  E.  direction  ;  and  they  are  frequent,  blow- 
ing strongly  sometimes  from  an  eastern  and  sometimes  from  a  western  di- 
rection. In  the  former  they  are  piercing,  even  though  not  inclining  to 
frost ;  in  the  latter  they  are  strong,  boisterous,  squally,  and  rising  at  times 
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iiito  tremendous  hanicanes,  in  wbich  trees  only  escape  being  aprooted  in 
consequence  of  their  leafless  state  ;  but  by  which  many  a  hapless  mariner 
is  overtaken  and  consigned  to  a  watery  grave,  or  dashed  without  mercy 
on  a  rocky  shore.  The  air,  when  dry,  evaporates  moisture  quickly ;  and 
the  surface  of  the  ground  is  as  easily  dried  as  wetted.  Very  frequently 
snow  covers  the  ground  for  a  time  in  spring.  The  severest  storms  and 
falls  have  occurred  in  February.  The  memorable  falls  of  the  9th  Feb- 
ruary, 1799,  and  of  the  7th  February,  1823,  are  yet  fresh  in  the  recollec- 
tion of  many  persons  alive,  when,  for  weeks  together,  the  internal  commu- 
nication of  the  country  was  entirely  stopped.  Roads  opened  up  in  one 
direction  were  again  blocked  up  immediately  after  by  a  arift  from  the  op- 
posite direction.  There  is  something  truly  awful  among  the  hills  in  a 
storm  of  snow  in  spring.  Here  is  a  description  of  one,  true  to  the  life. 
with  all  its  accompanying  prognostics.  **  One  evening,  after  a  day  of  un- 
wonted tranquillity,  dense  clouds  appear  like  great  snowy  mountains  in 
the  western  part  of  the  horizon,  while  the  few  clouds  which  lie  in  streaks 
across  the  setting  sun,  are  intensely  deep  in  their  shadows,  and  equally 
bright  in  their  lights  As  the  evemng  closes  in,  the  clouds  disappear,  the 
stars  are  unusually  brilliant,  and  there  is  not  a  breath  of  air  stin-ing.  The 
old  experienced  farmer  goes  out  to  take  his  wonted  nocturnal  survey  of 
the  heavens,  from  which  long  observation  on  the  same  spot  has  enabled 
him  to  form  a  tolerably  correct  judgment  of  what  will  be  the  state  of  the 
weather  in  the  morning.  Two  or  three  meteors — ^brilliant,  but  of  short 
durations—shoot  along  a  quadrant  of  the  sky,  as  if  they  were  so  many 
bright  lights  of  the  firmament,  dropping  from  their  orbits.  He  returns 
and  directs  his  men  to  prepare  for  what  may  happen,  as  there  will  cer- 
tainly be  a  change  of  the  weather.  The  air  is  perfectly  tranquil  when  the 
family  retire  to  their  early  pillows,  to  find  that  repose  which  healthful 
labor  sweetens  and  never  misses — 

*  Till  rest  deUeiom  ehase  e«ch  truwleiit  pain, 
And  new-born  vigor  tnrell  In  every  vein.' 

But  just  at  the  turn  of  the  night  the  South  gives  way,  the  North  triumphs, 
and  the  whirlwind,  herald  of  victory,  lays  hold  of  die  four  comers  of  the 
house,  and  shakes  it  with  the  shaking  of  an  earthquake.  But  the  house, 
like  its  inhabitants,  is  made  for  the  storm,  and  to  stand  secure  and  harm- 
less ;  while  the  wind  thunders  in  the  fields  around,  every  gust  roaring 
louder  than  another  among  the  leafless  branches  of  the  stately  trees.  In  a 
little  its  sound  is  muffled,  without  being  lessened,  and  the  snow  is  heard 
battering  at  the  windows  for  an  entrance— but  battering  in  vain.  Morn- 
ing dawns  ;  but  every  lea  and  eddy  is  wreathed  up ;  the  snow  still  dark- 
ens the  air,  and  reeks  along  the  curling  wreaths  as  if  each  were  a  furnace. 
For  two  days  and  two  nights  the  storm  rages  with  unabated  violence  ;  but 
on  the  third  day  the  wind  has  veered  more  easterly,  blows  rather  feebly, 
and  though  the  snow  falls  as  thickly,  it  falls  uniformly  over  the  whole  sur- 
face. This  continues  for  two  or  three  days  more  ;  and  on  the  coming  of 
the  last  of  these  days,  the  sun,  which  has  not  been  visible  for  nearly  a 
week,  looks  out  just  before  setting,  as  if  promising  a  morning  visit.  The 
night  remains  clear,  with  keen  frost,  ana  the  wind  steady  at  north,  and 
blowing  very  gently.  The  sun  rises  bright  in  the  morning,  the  storm  is 
over,  and  the  weather  remains  unbroken  for  four  or  five  weeks. 

**  When  the  appointed  days  of  the  snow-storm  are  numbered,  a  disturb- 
ance again  takes  place  in  the  atmosphere,  but  it  is  of  a  different  kind  from 
the  former.  There  are  little  sheets  of  lightning  playing  momentarily  in 
the  lower  atmosphere,  and  the  lustre  of  the  stars  is  diminished ;  but  still 
there  is  no  clouo.     The  wind,  however,  dies  away  to  a  dead  calm  toward 
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evening,  and  all  is  ready  for  the  breaking  storm.  That  operation  is  the 
first  dei-formed  by  the  spring,  and  we  shall  borrow  the  words  of  the '  Brit- 
ish I>4atui*ali8t'  wherein  to  describe  it :  *  As  the  spring  gets  the  mastery, 
which  is  aided  by  the  condensation  which  takes  place  during  the  night,  it 
rises  to  a  wind,  the  sound  of  which  cannot  be  mistaken.  The  rigidity  of 
trees,  window-frames  and  other  wooden  fabrics  through  which  it  passes 
is  lelaxed ;  the  withered  grass  and  reeds,  when  these  are  exposed,  moisten ; 
and  the  rattling  and  thumping  are  succeeded  by  murmuring  harmony,  in 
which,  compared  with  the  other,  there  is  a  good  deal  of  music ;  and  as  the 
morning  advances  and  the  animals  come  abroad,  and  man  begins  to  be 
active,  the  hard  metallic  sounds  are  gone,  and  there  is  a  softness  about 
Nature.  There  is  always  a  delightful  transparency  about  the  atmosphere, 
because  the  little  spiculft  of  ice  are  gone,  and  the  heat  of  the  air  is  too 
much  occupied  in  converting  the  snow  and  ice  into  water,  for  changing 
much  of  that  into  vapor.  When  the  change  is  accompanied  by  rain,  it  is 
far  more  pleasant  at  the  timp,  and  thei*e  is  a  danger,  almost  a  certain  one, 
that  the  spring  will  be  treacherous;  and  that,  in  consequence  of  the  great 
heat  required  for  melting  the  snow,  and  the  evaporation  of  the  rain  to- 
gether, iVosts  will  retuiTi  long  before  the  process  of  thawing,  so  compara- 
tively slow,  s  completed.  The  slow  melting  of  snow  by  rain,  compared 
by  that  of  a  warm  atmosphere  which  is  constantly  shifting  by  the  wind, 
can  be  easily  understood,  when  it  is  remembered  that  the  water  which  falls, 
even  if  it  had  the  temperature  of  the  gi-eatest  summer  heat,  would  be 
cooled  down  to  the  freezing  point  in  melting  half  its  weight  in  snow.  But 
as  the  temperature  can  only  be  a  little  above  freezing,  the  water  will  have 
the  temperature  of  32^  before  it  has  cooled  perhaps  <j^  of  its  weight ;  and 
as  the  water  is  a  had  conductor  of  heat,  and  great  part  of  the  action  of  the 
oblique  rays  of  the  sun  i-eflected  away  from  its  surface,  a  rainy  breaking 
of  a  stoim  is  almost  sure  to  be  followed  by  frost,  if  it  do  not  happen  when 
the  season  is  far  advanced.'  In  such  a  situation,  and  under  such  circum- 
stances, the  storm  not  unfrequently  passes  away  in  what  is  emphatically 
teimed  a  gentle  thaw;  and  when  this  is  the  case,  the  spring  comes  under 
the  most  favorable  circumstances.  The  snow  is  dissolved  by  atmospheric 
influence  alone,  without  any  rain  from  the  clouds ;  although  there  are 
generally  light  clouds  hovering  about,  i-eady  to  produce  rain  if  a  returning 
frost  should  render  a  contest  of  the  elements  necessary.  Besides  its  rai'e 
pleasantness,  the  gentle  thaw  is  attended  with  several  beneficial  conse- 
quences. In  the  first  place,  there  is  no  flooding  of  the  low  gixiunds,  and 
ijo  washing  of  the  soil  from  the  more  elevated  ones ;  but  the  snow  foims  a 
trough  for  the  discharge  of  the  water  into  which  it  is  melted,  and  thus  the 
coldest  of  the  snow-water  does  not  I'each  the  surface  of  the  land.  In  the 
second  place,  the  water  produced  by  the  melting  of  the  snow  sinks  gradu- 
ally into  the  eaith,  and  the  eaith  has  been  opened  to  receive  a  gi*eater 
store  than  if  it  had  been  pelted  by  rain  during  winter.  This  is  occasioned 
by  the  i*adiation  of  the  heat  from  the  lower  strata  of  the  earth,  which  is 
confined  by  the  snow  and  turned  back  again  to  act  upon  the  earth.  In  the 
third  place,  this  last  circumstance  produces  a  beginning  of  the  spring  un- 
der the  shelter  of  the  snow,  which  could  not  have  taken  place  with  free 
exposure  to  the  atmosphere.  The  blade  of  the  plant  is  protected,  and  the 
roots  have  heat  and  moisture,  and  the  air  is  excluded  from  them.  They 
are  thus  placed  under  the  most  favorable  circumstances,  and  they  are 
stimulated  accordingly.  The  difference  in  this  respect  is  very  considera- 
ble ;  for  if,  owing  to  the  action  of  the  wind  during  the  fall,  or  to  any  other 
cause,  one  portion  of  a  field  has  been  exposed  to  the  air  while  the  frost 
continued,  and  another  covered  by  the  snow,  it  will  be  found  that  vegeta* 
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tion  upon  tbe  part  wbich  the  snow  covered  will  be  fresb,  green  and  vigor- 
ouB,  long  before  tbat  upon  tbe  exposed  part  shows  any  decided  signs  of 
action.  This,  by  tbe  way,  is  the  real  cause  why  spring  is  so  rapid ,  and 
meets  with  so  few  revei'ses,  where  the  winter  is  firm  and  decided,  but  of 
moderate  length,  than  it  does  when  the  winter  is  variable.  In  such  a  place 
as  we  are  alluding  to,  the  spring  wind  usually  freshens  as  the  snow  disap- 
pears ;  and  this  latter  quickens  the  melting  of  the  enow,  and  dries  the  sur- 
face of  the  ground.  When  the  clods  begin  to  dry,  the  lark  soars  aloft  at 
the  streak  of  dawn,  calling  the  plowmen  to  their  labors.  Nor  are  they 
backward  to  obey;  for  they  and  their  teams  have  been  rested  during  the 
storm,  and  then  return  to  their  labor  with  fresh  vigor."*  I  have  been  the 
more  induced  to  give  this  long  extract,  as,  besides  containing  a  time  de- 
scriptftn  of  a  spring  snow-storm,  it  indicates  its  prognostics,  and  the  pe- 
culiar states  in  which  the  atmosphere  prosents  itself  at  this  season. 

Spring  is  a  busy  season  on  the  farm.  The  cattle-man,  besides  contin- 
uing his  attendance  on  the  fattening  cattle,  has  now  the  more  delicate  task 
of  waiting  on  the  cow^s  at  calving,  and  providing  comfortable  lairs  for  new 
dropped  calves.  The  dairy-maid  commences  her  labors,  not,  it  is  true,  in 
the  peculiar  avocations  of  the  dairy,  but  in  rearing  calves— the  supply  of  a 
future  herd — ^which,  for  a  time,  are  indulged  with  every  drop  of  milk  the 
cows  can  yield.  The  farrows  of  pigs  now  claim  a  share  in  ner  solicitude. 
The  shepherd,  too,  has  his  painful  watchings,  day  and  night,  on  the  lamb- 
ing ewes ;  and  his  solicitude  and  tenderness  for  the  simple  lambs,  until 
they  are  able  to  frisk  and  gambol  upon  the  new  grass,  is  a  scene  of  pe- 
culiar interest,  and  insensibly  lead  to  higher  thoughts.  "  Wlien  we  see  the 
attention  of  a  judicious  shepherd  upon  these  occnsions,  we  cannot  refrain 
fi'om  thinking  of  the  unspeakable  condescension  and  kindness  of  Him  who 
'  feeds  his  flock  like  a  shepherd,  gathers  the  lambs  into  his  arms  and  car- 
ries them  in  his  bosom,  and  gently  leads  those  that  are  with  young.' "  The 
condition  of  the  fields  demands  attention  as  well  as  the  reproduction  of 
the  stock.  The  day  now  affords  as  many  hours  for  labor  as  are  usually 
bestowed  at  any  season  in  the  field.  The  plowmen,  therefore,  know  no 
rest  for  at  least  twelve  horn's  every  day,  from  the  time  the  harrows  are 
Yoked  for  the  oat-seed  until  the  potato  and  turnip  ci'ops  are  sown.  The 
Deans  first  demand  the  plowman's  aid,  and  then  the  lea  ground,  turned 
over  at  intervals  of  fresh  weather  in  winter,  is  ready,  with  a  due  degree 
of  drouth,  to  receive  its  allowance  of  oat-seed.  The  turnip  land,  bai'ed 
as  the  turnips  are  consumed  by  sheep,  is  now  plowed  across,  or  ridged  up 
at  once  for  spring  wheat,  should  the  weather  be  mild  and  the  soil  diy 
enough*  or  else  the  ridging  is  delayed  for  the  barley-seed.  The  fields 
containing  the  fallow  land  now  receive  a  cross-furrow,  in  the  order  of  the 
fallow-crops,  the  potatoes  first,  then  turnips,  and  lastly  the  bare  fallow. 
Grass  seeos  are  now  sown  among  the  young  autumnal  wheat,  as  well  as  * 
among  the  spring  wheat  and  the  barley.  The  field-workers  devote  their 
busy  hours  to  carrying  seed  to  the  sower,  turning  dunghills  in  preparing 
manure  for  the  potato  and  tui*nip  crops,  and  continuing  the  barn-work  to 
supply  litter  for  the  stock  yet  confined  in  the  steading,  and  to  prepare  the 
8eea-«orn  for  the  fields.  The  hedger  now  resumes  his  work  of  water- 
tabling  and  scouring  ditches,  cutting  down  and  breasting  old  hedges,  and 
taking  care  to  release  the  sprouting  buds  of  the  young  quicks  from  the 
face  of  the  hedge-bank,  fig.  42,  which  he  planted  at  the  commencement 
and  during  fresh  weather  in  winter.  The  steward  is  now  on  the  alert, 
sees  to  the  promotion  of  every  operation,  and  intrusts  the  sowing  of  the 

*  Mudiv't  Hprinp.    Since  I  Inut  hnd  occnaion  lo  qnote  Mr.  Mudic's  sentlineDts  oa  the  influence  of  Win- 
ter, death  has  eeiied  the  hand  of  him  whu  waa  ao  capable  of  vrietding  die  pen. 
.  (127) 
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crops  to  none  but  hinuelf,  except  a  tried  band,  sacb  as  tbe  skinfol  bedger. 
Thus  erery  species  of  laborer  has  his  work  appropriated  for  him  at  this 
busy  season  ;  and  as  the  wozk  of  every  one  is  indiridnally  defined,  it  is 
scarcely  possible  for  so  great  a  mistake  to  be  committed  as  that  any  piece 
of  work  should  be  neglected  by  alL 

The  farmer  himself  now  feels  that  be  most  be  *'  np  and  doing ;"  bis 
mind  becomes  stored  with  plans  for  future  execution ;  and  in  order  to  see 
them  executed  at  the  proper  time  and  in  the  best  manner,  he  must  now 
forego  all  visits,  and  remain  at  home  for  the  season ;  or  at  most  under- 
take an  occasional  and  hasty  journey  to  the  niarket-town  to  get  quit  of 
surplus  grain,  should  the  draughts  have  a  leisure  day  to  deliver  it.  Tbe 
business  of  the  fields  now  requiring  constant  attendance,  his  mind  as  well 
as  body  becomes  fatigued,  and,  on  taking  the  fireside  after  the  laMbis  of 
the  day  are  over,  seeks  for  rest  and  relaxation  rather  than  mental  toiL 
He  should  at  this  season  pay  particular  attention  to  the  state  of  tbe 
weather,  by  observing  the  barometric  and  thermometricchanges,  and  make 
it  a  point  to  observe  every  external  phenomenon  that  has  a  bearing  upon  the 
changes  of  the  atmosphere,  and  be  guided  accordingly  in  giving  his  instruc- 
tions to  his  people. 

During  a  snow-storm  in  spring,  wild-birds,  becoming  almost  famished, 

resort  to  the  haunts  of  man.     The  robin  is  a  constant  visitor,  and  helps 

himM^lf  with  confidence  to  the  crumbs  cast  out  for  his  use.     The  male  par- 

I  tridge  calls  in  the  evening  within  sight  of  the  house  in  hopes  of  obtaining 

a  morsel  before  collecting  his  covey  together  to  rest  for  the  night  upon  the 
snow.  In  the  severe  snow-storm  of  lb23,  sevei-al  coriesused  to  approach 
my  own  door  at  sunset,  and  oftentimes,  ere  putting  down  the  sheaf  of  bar- 
ley for  then*  nightly  meal,  at  the  root  of  an  old  beech*tree,  the  old  cocks 
reminded  me  of  my  hospitality,  though  that  was  unnecessary  in  the  cir- 
cumstances, by  their  loud  crisp-like  call,  before  retiring  to  rest.  I  believe 
that,  had  it  not  been  for  this  timely  supply  of  nourishing  food,  they  would 
all  have  perished  in  the  severity  and  length  of  that  memorable  storm.  Hares 
came  to  the  very  door  at  sunset,  and  in  the  moonlight,  to  receive  what  food 
was  set  down  on  purpose  for  them  ;  and  so  powerful  a  tamer  is  hunger  of 
creatures  of  the  most  distant  habits,  that  even  the  wood-pigeons,  in  large 
flocks,  used  daily  to  frequeut  an  orchard  immediately  behind  the  house  to 
pick  the  curly  greens  which  had  grown  so  tall  as  to  overtop  the  snow,  their 
favorite  food — the  Swedish  tuniip— being  then  buried  out  of  reach  in  the 
snow.  The  rooks  now  make  desperate  attacks  upon  stacks,  and,  if  allow- 
ed, soon  make  their  way  through  the  thatch.  Always  making  their  attack 
at  the  top,  they  seem  to  be  aware  of  the  exact  place  where  the  corn  can 
be  most  easily  reached.  The  sparrows  even  burrow  in  the  thatch,  and  the 
lively  tom-tits,  with  a  strength  and  perseverance,  one  should  think,  beyond 
their  physical  abilities,  pull  out  whole  straws  from  the  sides  of  the  stacks, 
to  bring  the  heads  of  coiti  within  their  reach.  Farther  on  in  the  season 
the  insect  world  come  into  active  life  in  myriads,  to  serve  as  food  for  the 
feathered  tribes.  Rooks,  with  sturdy  walk  and  independent  ffait,  diligently 
search  the  ground  for  them,  in  the  wake  of  the  plow,  to  feed  their  young 
therewith.  Tom-tits  clamber  round  every  spray  of  trees  which  indicate  an 
opening  of  their  floret  buds.  The  swallows  at  length  appear,  giving  anima- 
tion to  the  air,  and  the  stream  of  migration  to  the  northward  betokens  the 
approach  of  genial  weather. 

**  By  the  time  the  season  is  fairly  confirmed,  the  leisure  hours  of  the 
cottagers,'*  and  of  plowmen,  who  are  in  fact  cottagers  of  the  best  conditioq, 
are  spent,  in  the  evening,  '*  in  the  pleasing  labor,  not  unaccompanied  with 
amusement,  of  trimming  their  little  gardens,  and  getting  in  their  early 
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crops.  Tbere  is  no  sort  of  village  occupation  which  men,  women,  and  chil- 
dren set  about  with  greater  glee  and  animation  than  this  ;  for,  independ- 
ently of  the  hope  of  the  produce,  there  is  a  pleasure  to  the  simple  and  un- 
sophisticated heart  in  *  seeing  things  grow,*  which  perhaps  they  who  feel 
the  most  are  least  able  to  explain.  Certain  it  is,  howeyer,  that  it  would  be 
highly  desirable,  that  not  only  every  country  laborer,  but  every  artisan  in 
towns,  where  these  are  not  so  large  as  to  prevent  the  possibility  of  it,  should 
have  a  little  bit  of  garden,  and  should  fulfill  the  duty  which  devolved  on 
man  in  a  state  of  innocence,  to  '  keep  it  and  to  dress  it.'  It  is  impos- 
sible for  any  one  who  has  not  carefully  attended  to  the  subject,  to  be  at  all 
aware  how  strong  the  tie  is  which  binds  man  even  to  a  little  spot  of  his  na- 
tive earth,  if  so  be  that  he  can  consider  it  as  his  own,  and  that  he  himself, 
and  thc^e  on  whom  he  loves  to  bestow  it,  are  to  enjoy  the  fruit.  This  ia 
the  very  strongest  natural  hold  which  binds  a  poor  man  to  his  country,  and 
to  all  those  institutions  established  for  the  well-being  of  society.  Show  me 
the  cottage,  the  roses  and  the  honeysuckles  on  which  are  neatly  trimmed 
and  trained,  and  the  garden  behind  is  well  stocked  with  culinary  herbs  and 
a  few  choice  flowers,  and  I  will  speedily  find  you  a  cottager  who  nevei 
wastes  his  time  or  his  money,  or  debases  his  mind,  and  learns  the  broad 
road  which  leadeth  to  destruction,'  in  the  contamination  of  an  ale-house.  If 
tiie  garden  is  neat,  one  may  rest  assured  that  the  cottage,  however  humble 
it  is,  is  the  abode  of  contentment  and  happiness  ;  and  that  however  simple 
the  fare  may  be,  it  is  wealth  and  luxury  in  full  store  to  the  inmates,  be- 
cause they  are  satisfied  with  it,  and  grateful  for  the  possession  of  it."*  I 
l)elieve  that  the  contentment  of  the  lot  of  the  Scottish  married  plowmen, 
and  of  the  attachment  to  the  farm  upon  which  they  serve,  may  be  traced 
to  the  principles  evolved  in  these  I'emarks.  No  doubt,  much  yet  remains 
to  be  done  to  inculcate  on  them  and  their  families  the  advantages  of  prac- 
ticing habits  of  personal  and  domestic  cleanliness.  Hinds'  houses,  in  this 
respect,  might  be  much  improved,  and  which,  if  they  were,  an  air  of  tidi- 
ness and  comfort  would  attend  their  dwellings,  which  at  present  is  gener- 
ally wantinty.  A  gi*eat  deal  depends  on  the  example  of  the  farmer  him- 
self; for  while  he  keeps  his  garden  and  shrubbery  and  little  avenue  in  a 
slovenly  manner,  it  is  not  to  be  expected  in  servants  to  evince  a  desire  to 
excel  their  master.  A  farmer's  garden  gets  a  tiimming  twice  or  thrice  a- 
year,  and  in  the  mean  season,  weeds  may  riot  in  it  without  molestation,  and 
its  produce  may  be  plucked  as  best  suits  the  convenience  or  caprice  of  the 
kitchen-maid.  Doubtless,  considerable  crops  of  vegetables  are  raised  in 
these  gardens,  but  more  through  strength  of  manure  than  skill  of  culture. 
It  is,  I  am  aware,  inconvenient  to  obtain  the  assistance  of  the  professional 
gardener  in  the  country  when  his  services  may  be  most  wanted;  but  on  a 
farm  on  which  a  hedger  is  employed,  hejBhould  be  taught  as  much  of  gar- 
dening as  to  be  able  to  keep  the  garden  in  decent  order  in  the  absence  of 
the  gardener,  whose  principal  duty  should  be  to  crop  the  ground.  A  field- 
worker  now  and  then  would  keep  the  weeds  in  subjection,  and  allow  both 
the  sun  and  air  a  freer  access  to  the  growing  plants. 

Toward  the  end  of  spring,  the  farmer  thinks  of  disposing  of  his  fat  cat- 
tle ;  but,  should  he  not  be  offered  the  price  he  considers  them  to  be  woith, 
he  keeps  them  on,  and  even  threatens  to  put  them  to  grass.  The  dealer 
and  butcher  affect  to  be  shy  purchasera  at  this  season,  knowing  there  is 
plenty  of  fat  stock  in  the  country  ;  but,  nevertheless,  are  unwilling  to  allow 
a  prime  lot  to  slip  through  their  hands,  and  therefore  keep  a  sharp  look-out 
on  all  the  best  lots  for  disposal.     The  ready  means  of  steam  conveyance  to 

•Mttdie**  spring. 
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London  for  fat  stock,  gives  tbe  farmer  a  vantage  ground  in  lus  dealixigi 
witb  the  butcher,  v\rhich  the  latter  now  knows  well  to  avail  himself  of  hj 
closing  a  ready  bargain  on  the  best  conditions  he  can  make. 

This  is  the  season,  too,  for  the  letting  of  grass-parks.  These  osuallj be- 
long to  landed  proprietors,  and  form  a  poition  of  their  park  and  lawn.  Tbe 
ready  market  which  these  parks  meet  with,  induces  the  retention  of  snc^ 
ground  in  permanent  grass,  while  it  places  their  owners  beyoDd  the  ne4 
of  speculation  in  the  purchase  of  grazing  cattle  on  their  own  account,  h 
is  not  customary  for  farmei's  to  let  their  gi^ass-parks,  except  in  tbe  neign- 
borhood  of  large  towns,  where  cow-feeders  and  butchers  tempt  them  wiih 
high  offers,  which  they  except  rather  than  purchase  cattle  wbo&e  feediD^: 
may  not  be  repaid.  Pasture  for  ?rass  is,  in  truth,  so  convenient  fctr  tbe 
stock  of  those  classes  of  people,  tlbat  they  will  almost  give  any  rent  raihe: 
than  be  deprived  of  the  convenience.  In  regard  to  the  effect  which  leiunj? 
of  gi-ass-parks  by  tenants  has  qn  the  rights  of  the  landlord,  I  may  roentico 
that  his  "  hypothec  extends  over  the  crops  and  live  stock  of  the  tenant,  in- 
cluding horses,  cows,  sheep,  cattle,  and  every  description  of  stock  raised 
on  thcjarm,  but  it  does  fiot  extend  to  the  cattle  of  others  taJcen  tn  to  grazf. 
On  this  gi'ound,  it  has  been  held  an  iiritancy  of  the  lease,  should  the  len- 
ant,  instead  of  stocking  the  farm,  take  in  cattle  to  graze,  and  thereby  ^\e 
the  landlord  no  security  for  his  rent.  (Mackye,  December  4,  17  SO,  M. 
6214)*'*  Facility  of  obtaining  grass-parks  in  tbe  country  is  at  times  useful 
to  the  farmer  who  raises  grazing  stock,  in  one  of  which,  at  least,  he  xnaj 
ffive  them  a  better  bite  or  warmer  shelter  than  he  can  perhaps  offer  on  tk 
division  of  his  farm  which  happens  to  be  in  grass. 

The  landed  proprietor  has  to  seek  another  market  in  spring,  one  for  his 
timber,  which  he  annually  fells  in  tliinnin^  out  his  plantations.  These  sales 
afford  convenient  supplies  to  farmers  who  may  be  in  want  of  paling  for 
fencing  new  hedges,  wood  for  sheep-flakes  or  stabs,  or  timber  for  the  erec- 
tion of  shedding  for  animals,  or  for  implements.  They  are  also  serviceable 
to  country  joiners  and  implement-makers,  in  supplying  them  ^vith  neces- 
sary materials  nigh  at  hand.  The  timber  is  felled  by  the  owner,  and 
assorted  into  tbe  sizes  and  kinds  of  lots  which  he  knows  will  best  suit  the 
local  demand.  Prunings  and  small  thinnings  are  sold  as  fire-wood,  and 
purchased  by  villagers  who  cannot  afford  to  purchase  coal,  and  by  farmers 
who  have  to  supply  fuel  to  bothies.  After  this  resume  of  spring- work«  let 
us  now  particularly  consider  each  operation  in  its  proper  oiuer 


m 


8.    cows  CALVING  AND  CALVES. 


**  When  the  has  calved,  then  set  tha  dam  aside; 
And  for  the  tender  progeny  proTide.** 


(1631.)  The  first  great  event  in  spring,  on  a  farm  of  mixed  husbandry,  is 
tbe  calving  of  the  cows  ;  not  that  this  event  should  not  occur  till  spring- 
though  most  breeders  of  farm-stock  are  anxious  to  have  calves  early,  par- 
ticularly bull  calves,  (1238,)  and  on  that  account  calves  are  born  as  carlj 
as  December  and  Januaiy — but  by  far  the  p^reater  proportion  of  the  stcirk 
of  cows  are  not  desired  to  begin  to  calve  till  February,  and  the  season  of 
calvinc:  continues  in  good  time  till  the  middle  of  April;  after  which,  tf 
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e  calves  are  accounted  late,  and  then  seldom  retained  as  a 
breeding-stock,  namely,  that  portion  which  is  specially  eel  a^ido 
:e  ita  kind.  Reluctance  to  late  calves  arisea  from  no  o]>jection 
■ity  of  breeding,  for  earlinesa  or  lateness  of  birth  can  have  no 
ftt  respect ;  but  chiefly  because  an  early  calf  posaessea  the  ad- 
haviiig  passed  through  its  period  nf  milking  in  time  to  ba 
in  grasS)  as  soon  as  it  affords  a  plentiflil  supply  of  food.  Fi-om 
^ks  at  this  season  is  a  period  of  great  anxiety  for  the  state  of 
and,  indeed,  till  her  calving  is  safety  over,  the  life  of  the  most 
■w  ia  in  jeopai'dy.  Every  solicitude,  therefore,  that  can  conduce 
ling  in  safety  over  this  critical  period,  ought  to  be  cheerfully 

ifou  may  remember  the  treatment  which  I  recoromendod  Bomft 
T  cowe  m  winter,  in  reference  to  food  and  exercise,  in  (1215) 
I  When  the  cow  first  shows  heavy  in  calf,  which  is  usually 
ixth  month,  the  litter  in  the  court  should  not  be  allowed  to  be- 
eep,  as  over-exertion  in  walking  over  aoft,  loose  litter  and  dung 
Bucb  an  excited  action  of  the  animal's  syatem,  and  moat  prob- 
:  womb,  aa  to  make  her  slip  calf — or  to  »linfc  the  calf,  aa  it 
termed.  The  litter  in  a  court  which  is  constantly  trampled 
Lt  freedom,  becomes  so  firm  as  to  afford  a  good  fooling ;  but 
.  different  in  a  cows' -court,  which  is  usually  filled  with  looss 
led  from  the  byre  ;  and  as  it  ia  walked  upon  only  for  a  short 
'  day  by  cows,  which,  when  in  calf,  are  not  disposed  to  roam 
t,  it  never  becomes  firm.  To  render  the  litter  aa  firm  as  may 
lie  circumstances,  the  cattle-man  should  spread  each  barrowfult 
;ls  it  out,  taking  care  to  mix  a  due  proportion  of  the  straw  with 

Cows,  as  they  calve,  and  after  it  is  considered  safe  for  them  to 
he  air  again,  should  not  be  allowed  to  go  into  tho  couit  at  tho 
with  those  yet  to  calve ;  because  calved  cows  soon  comt  into 
he  phrase  has  it,  that  is,  soon  become  desirous  of  the  bull;  and 
approach  this  condition  there  is  a  very  prevalent  deaire  on  th« 
e  other  cows  to  ride  upon  them,  and,  what  is  remarkable,  cspe> 
lose  yet  uncalved.  As  may  be  supposed,  such  violent  exertions, 
oft  litter,  are  likely  to  produce  injurioua  results  on  the  uncalved 
!»on  causing  inversion  of  the  calf  in  the  womb,  by  bringing  on 
ion,  or  by  causing  the  slipping  of  the  calf.  The  time  of  the  day 
nws  in  these  different  conditions  should  go  out,  may  be  left  to 
:ion  nf  the  cattle-man,  who  should,  however,  keep  this  considera- 
ew,  that  aa  cows,  after  having  calved,  become  more  tender  in 
t  than  before,  thev  should  enjoy  the  best  part  of  the  day ;  for 

ed  to  be  IK  calfhetvreen  the  fifth  and  sixth 
calf  quickens  at  between  4  and  5  months ; 
teable  change  has  been  caused  in  the  con- 
his  period  she  becomes  subject  to  several' 
It,  by  thrusting  the  points  of  the  fingers 
rhen  a  hard  lump  will  bound  against  tho 
i  communicated  to  the  fingers.  Or  when 
drank  by  the  cow,  the  calf  kicks,  when  a 
be  observed  in  the  flank,  by  looking  at  it 
land  is  then  laid  upon  the  space  between 
may  be  most  distinctly  felt.  But  it  is  not 
calf  cao  be  felt  at  so  aarty  a  period  of  ita 
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existence ;  for  when  it  is  lying  in  a  natural  position  in  the  interior  of  the 
womb  it  cannot  be  felt  at  all ;  and  when  it  ties  near  the  off  or  right  sicie 
of  the  cow,  it  is  not  so  easily  felt  as  on  the  opposite  side.  So  that,  al- 
though the  calf  cannot  be  felt  at  that  early  stage,  it  is  no  proof  that  the 
cow  IS  not  in  calf.  Some  cow-dealers  show  great  acuteness  in  ascertain- 
ing whether  a  cow  is  in  calf.  One,  whom  I  knew,  that  was  bred  a'  tailor, 
told  me  that  when  a  resinous-looking  substance  could  be  drawn  from  the 
teats  by  stripping  them  firmly,  the  cow  is  sure  to  be  pregnant.  After  this 
period  tlie  flank  in  the  near  side  fills  up,  and  the  general  enlargement  of 
the  under  part  of  the  abdomen  affords  an  unequivocal  symptom  of  preg- 
nancy. 

(1635.)  The  womb  of  the  cow  is  a  bag  of  irregular  form,  having  a  cham- 
ber or  division  attached  to  each  side  called  the  horns  of  the  tcomb,  and  so 
called,  perhaps,  because  of  the  foim  they  present  in  an  unimpregnated 
state,  of  the  large  curved  horns  of  a  black-faced  tup.  The  womb  consists 
almost  entirely  of  muscular  fibres,  with  a  large  proportion  of  blood-vessels, 
and  of  cellular  matter,  which  admits  of  contraction  and  extension.  Its  ordi- 
nary size  in  a  large  cow  is  about  21  feet  in  length,  but  when  containing  a 
full-grown  foetus  it  is  7  feet  in  'length.  This  is  an  extraordinary  adaptation 
to  circumstances  which  the  womb  possesses,  to  bear  an  expansion  of  7 
feet  from  about  ^  of  that  length,  and  yet  be  capable  of  performing  all  its 
functions.  The  use  of  the  horns  seems  to  be  to  form  a  lair  for  the  calf, 
and  each  is  occupied  by  the  cAlf  according  to  its  sex.  The  quey-calf  occu- 
pies the  near,  and  the  bull-calf  the  off-side  horn.  So  that  a  quey-calf  is 
more  easily  felt  in  the  younger  stage  than  the  bull-calf;  and  indeed  the 
latter  is  frequently  not  felt  at  all  until  the  seventh  month,  when  other 
symptoms  afford  proofs  of  prngnancy. 

(1636.)  The  exact  time  of  the  cow's  calving  should  be  known  to  the 
cattle-man  as  well  as  by  the  farmer  himself,  for  the  time  when  she  was 
served  by  the  bull  should  have  been  marked  down.  Although  this  last 
circumstance  is  not  a  ccitain  proof  that- the  cow  is  in  calf,  yet  if  she  passes 
the  period  when  she  should  take  the  bull  again  without  showing  symptoms 
of  season,  it  may  be  safely  inferred  that  she  became  in  calf  at  the  last  serv- 
ing, from  which  date  should  then  be  calculated  the  period  of  gestation,  or 
of  reckanipgf  as  it  is  called.  A  cow  generally  goes  9  months,  or  273  days, 
with  calf,  although  the  calving  is  not  certain  to  a  day.  Nay,  she  sometimes 
goes  as  much  as  3  weeks,  over  her  time,  but  far  more  frequently  only  9 
or  10  days.  When  a  cow  passes  her  reckoning  for  a  number  of  days,  she 
will  be  found  most  commonly  to  bear  a  bull-calf. 

(1637.)  Cows  are  most  liable  to  the  coming  doufn  of  the  calfhedy  to 
which  J  foimerly  refoiTcd,  (1300,)  when  near  the  period  of  calving,  be- 
tween the  eighth  and  ninth  months,  and,  from  whatever  cause  it  may 
originate,  the  position  of  the  cow  in  which  she  lies  in  her  stall  should  be 
attended  to,  by  keeping  her  hind  part  as  high  as  the  fore,  by  raising  the 
litter.  The  immediate  cause  of  the  protrusion  of  a  part  of  the  womb,  is 
the  pressure  of  the  calf  s  fore-feet  ana  head  against  that  part  of  it  which 
is  opposite  to  the  vaginal  passage,  and  the  protrusion  mostly  occurs  when 
the  calf  is  in  its  natural  position  ;  so  that  no  great  danger  is  to  be  appre- 
hended from  the  protrusion,  although  it  is  better  to  use  means  to  prevent 
its  recuiTonce,  which  is  an  unnatural  occurrence,  than  to  tiiist  to  conse- 
quences by  over-confidence. 

(1638.)  Much  more  care  should  be  bestowed  in  administering  food  to 
cows  near  the  time  of  their  reckoning,  than  is  genei-ally  done ;  and  the  cart 
should  be  proportioned  to  the  state  of  the  animaPs  condition.  When  io 
high  condition,  there  is  much  risk  of  infiammalpry  action  at  the  tine 
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4if  parturition.  It  sfaould,  therefore  be  the  fanner's  care  to  check  every 
lenaency  to  obesity  in  time.  This  may  be  effected  by  giving  fewer  tumipi 
and  more  fodder  than  the  usual  quantity;  but  some  cows  when  in  calf,  and 
tiave  been  long  dry,  will  fatten  on  a  small  allowance  of  turnips ;  and  there 
is  this  disadvantage  of  administering  food  in  too  dry  a  state,  that  it  tends 
to  aggravate  one  of  the  tendencies  of  the  system  you  are  attempting  to 
check,  namely,  the  inflammatory.  Other  means  must  therefore  be  used, 
along  with  a  limited  allowance  of  food,  and,  in  as  far  as  medical  treatment 
can  be  applied  to  the  case,  there  is  nothing  so  safe  as  bleeding  and  laxa- 
tives. ''Eveiy  domestic  animal  like  the  cow,"  observes  a  very  sensible 
writer  on  this  subject,  "  is  to  be  considered  as  by  no  means  living  in  a 
state  of  nature.  Like  man  himself  she  partakes  of  civilized  life,  and  of 
course  is  subjected  to  similar  infirmities  with  the  human  race.  The  time 
of  gestation  is  with  her  a  state  of  indisposition,  and  every  manager  of 
-cattle  should  should  be  aware  of  this,  and  treat  her  with  every  attention 
and  care  during  this  time.  The  actual  diseases  of  gestation  are  not 
indeed  numerous,  but  they  are  frequently  very  severe,  and  they  occa- 
,sion  always  a  tendency  to  slinking,  or  the  cow  slipping  her  calf.  As  the 
weight  of  the  calf  begins  to  increase,  it  will  then  be  necessary  to  take 
some  precautions,  and  these  precautions  will  consist  in  an  attention  to  her 
diet,  air  and  exercise."* 

(1639.)  It  is  the  8th  and  9th  months  that  constitute  the  critical  period  of 
a  cow  in  calf.  The  bulk  and  weight  of  the  foetus  cause  disagreeable  sensa- 
tions in  the  cow,  and  frequently  produce  feveiish  symptoms,  the  conse- 
quence of  which  is  costiveness.  The  treatment  for  this  is  bleeding  once 
or  twice,  in  proportion  to  the  strength  and  condition  of  the  cow,  and  the 
administering  of  laxative  medicine  and  emollient  drinks,  such  as  a  dose  df 
1  lb.  of  Epsom  salts  with  some  cordial  mixture  of  ginger  and  carraway  and 
treacle,  in  a  quait  each  of  warm  gruel  and  sound  ale.  Turnips,  of  course,  are 
given,  and  they  have  a  laxative  tendency.  Potatoes,  too,  are  recommend- 
ed ;  but  I  confess  I  entirely  object  to  giving  potatoes  to  cows  at  any  time,  be- 
cause of  their  great  tendency  to  produce  hoven,  of  which,  if  an  attack  were 
to  overtake  a  cow  far  advanced  in  calf,  would  either  kill  the  calf  in  the 
womb,  or  cause  the  cow  to  slip  it.  Turnips,  though  perhaps  not  of  so  lax- 
ative a  nature  as  potatoes,  are  yet  much  safer ;  though  it  is  quite  true  that 
Swedish  turnips,  at  the  season  of  the  year  when  cows  calve,  are  solid  in 
their  texture,  and  have  less  sap  in  them,  and  are  therefore  more  binding 
in  their  nature,  but  on  account  of  these  properties  they  are  the  better 
adapted  for  feeding.  In  cases  of  indigestion,  consequent  on  inflam- 
matory action,  I  have  seen  the  substance  of  this  turnip  in  the  naaniplies, 
or  third  stomach,  squeezed  flat  like  the  husks  of  apples  from  a  cider- 
press. 

(1640.)  Having  suffered  the  loss  of  two  or  three  cows  by  costiveness,  im- 
mediately afler  calving,  I  was  induced  to  try  ail-cake  as  a  laxative  along 
with  the  Swedish  turnip.  The  cake  was  given  to  the  cows  for  2  months, 
one  before  and  one  after  calving,  and  its  valuable  property  of  keeping  the 
cows  in  a  fine  laxative  state,  and  at  the  same  time  in  high  health,  was  truly 
satisfactory  ;  and  on  •continuing  the  practice  every  year  afterward,  a  simi- 
lar mishap  never  overtook  my  cows.  The  quantity  given  to  each  cow  daily 
was  4  lbs.,  at  an  intermediate  time  between  the  feeds  of  turnips.  The  time 
of  giving  it  was  as  regularly  adhered  to  as  that  of  the  turnips,  and  when  the 
hour  arrived,  at  10  o'clock  in  the  forenoon,  for  its  distribution,  every  cow 
expressed  the  greatest  anxiety  for  the  treat.     It  was  broken  to  them  in 
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small  pieces  with  a  hammer,  which  is  a  tedious  manner  of  break- 
ing it  when  a  number  of  cattle  are  supplied  with  it  at  a  time ;  but  the  pro- 
cess can  be  easily  and  expeditiously  performed  by  the  use  of  the  oil-cake 
breaker,  fig.  264. 

(1641.)  But  the  opposite  state  to  obesity  is  abo  to  be  avoided  in  cows 
in  calf,  namely,  that  of  weakness  and  impoverishment  of  condition.  In  such 
a  case,  bleeding  of  coui'se  is  improper,  and  the  cow  should  rather  have  good 
and  nourishing  food,  such  as  mashes  of  boiled  barley,  and  turnips  and  oil- 
cake, not  given  in  large  quantities  at  a  time,  but  frequently  and  moderate- 
ly»  with  a  view  of  laying  on  flesh  in  a  gradual  manner,  and  of  avoiding  the 
fatal  tendency  to  plethora.  I  believe  he  who  gives  oil-cake  to  his  cows  be- 
fore and  after  their  calving,  as  I  have  recommended,  need  entertain  no  ap- 
prehension of  their  safety  in  as  far  as  regards  their  calving,  in  whatever 
condition  they  may  happen  to  be,  because  it  proves  a  laxative  to  the  fet, 
and  a  nourishing  aiticle  of  food  to  the  lean  cow,  and  in  both  secures  a  pro- 
per state  of  all  the  parts  connected  with  calving. 

(1642.)  Slinking,  or  slipping  calf,  is  both  a  vexatious  occurrence  and  a 
ereat  loss  to  the  bi*eeder  of  stock.  It  is  not  only  a  loss  of  the  calf  itself^ 
but  the  want  of  it  makes  a  blank  in  the  number  of  the  lot  to  be  brought 
up  in  the  season,  and  which  must  be  made  up  by  purchase.  And  it  is  a 
very  vexatious  occurrence  in  a  cow  that  is  desired  to  be  kept  as  a  brood 
cow,  inasmuch  as  she  never  can  again  be  depended  upon  to  near  a  living 
calf,  the  probabilitv  being  that  she  will  slip  every  calf  afterwai-d  at  one 
time  or  another  of  her  gestation.  Why  this  should  be,  has  never  been 
satisfactorily  explained,  though  the  fact  is  undoubted.  The  only  plan  for 
the  farmer  to  avoid  a  future  disappointment  by  such  an  untoward  event,  is 
to  draw  the  milk  from  the  cow  as  long  as  she  gives  it,  and  then  fatten  her 
for  the  butcher.  I  had  a  very  fine  Short-Horn  cow,  bred  by  myself,  that 
slipped  her  second  calf;  and  not  being  disposed  to  trust  her  again,  fed  her 
ott,  when  she  became  extraordinaiy  fat,  and  yielded  very  superior  meat ;  and 
this  was  the  only  cow  I  ever  had  which  was  a  victim  to  the  complaint  we 
are  speaking  of.  This  is  the  same  cow  that  I  referred  to  before,  as  having 
yielded  so  great  a  quantity  of  tallow.  (1324). 

(1643.)  The  causes  of  this  troublesome  complaint  are  various,  arising 
chiefly,  however,  from  violent  exercise,  the  effect  of  frights,  bruises,  and 
knocks ;  "but,"  says  Skellett,  *'  a  more  common  cause  of  slinking  than  any 
of  them,  and  which  is  peculiar  on  the  influence  of  this  animal,  is  a  disa- 
greeable nauseous  smell ;  the  cow  is  remarked  to  prepossess  a  very  nice 
and  delicate  sense  of  smelling,  to  that  degree  that  the  slinking  of  one  cow 
is  apt,  from  this  circumstance,  to  be  communicated  to  a  g^eat  number  of 
the  same  herd  :  it  has  been  often  known  to  spread  like  an  infectious  dis- 
ease, and  great  losses  have  been  suffered  by  the  cow- feeders  from  the 
same."*  If  there  is  any  truth  in  the  last  cause  mentioned  in  producing 
the  complaint,  and  which  I  believe  to  be  true,  as  I  know  that  cows  are  en- 
dowed with  a  vei*y  delicate  sense  of  smell,  you  will  require  no  arguments 
to  convince  you  of  the  necessity  of  keeping  everything  in  a  byre  occupied  hjf 
hreeding-cows  in  a  clean  and  wholesome  state  ;  to  have  every  panicle  of 
filth  removed  daily  from  the  feeding-troughs  before  and  the  urine-gutters 
behind  them ;  and  to  have  the  byre  thoroughly  ventilated  when  the  cows 
go  out  to  the  couit.  The  same  circumstance  will  show  you  the  propriety 
of  preventing  any  pig  being  slaughtered  on  the  litter  on  which  cows  are 
accustomed  to  walk,  and  of  not  allowing  any  animal  to  be  bled,  and  of 
any  blood  to  be  spilled  near  the  byre.  When  any  of  the  cows  require  bleed 
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ing,  the  operation  should  be  performed  in  a  different  apartment  from  the 
byre. 

(1644.)  Whenever  a  cow  shows  symptoms  of  slinking,  which  may  be  ob- 
served in  the  byre,  but  not  easily  in  the  grass-field,  she  should  be  removed 
immediately  from  her  companions.  The^r^^  symptoms  are  a  sudden  fill- 
ing of  the  udder  before  the  time  of  reckoning  would  warrant,  a  looseness 
and  flabbiness  and  redness  o^,  and  a  yellow  glairy  discharge  from,  the  vagi- 
na, and  a  giving  way  of  the  ligaments  or  couples  on  each  side  of  the  rump. 
When  any  of  these  symptoms  are  observed,  the  cow  should  be  narrowly 
watched,  and  means  of  preventing  slinking  instantly  adopted,  one  of  the 
chief  of  which  is  blood-letting.  This  should  be  followed  by  a  laxative  dose. 
But  these  means  may  prove  ineffective  if  the  symptoms  made  their  appear- 
ance suddenly,  and  went  through  their  course  rapidly,  and  the  calf  be  slip- 
ped after  all. 

(1645.)  The  risk  which  the  cow  runs,  af^er  slinking,  is  in  not  getting  quit 
of  the  cleanings  or  afterbirth,  or  placenta,  because  in  such  a  case  it  is  in  an 
unprepared  state  to  separate  from  the  womb.  Should  it  be  retained,  acer* 
tain  degree  of  corruption  is  apt  soon  to  take  place  in  it,  which  will  produce 
a  very  nauseous  smell,  that  may  remain  for  some  time,  as  the  cleanmg  may 
only  pass  away  by  degrees  by  putridity.  Whenever  the  cleaning  does  not 
come  away  in  the  course  of  a  few  hours,  or  at  most  a  day,  the  assistance  of 
the  veterinary  surgeon  should  be  obtained.  The  following  cordial  drink 
will  promote  the  cleansing ;  juniper  berries  3  oz.,  bay  berries  2  oz.,  nitre  1 
oz.,  anise  seed  1  oz.,  gentian  ^  oz.,  gum  myrrh  ^  oz.,  asafetida  \  oz.,  well 
pounded  together,  for  1  dose,  and  given  in  1  quart  of  mild  ale  made  warm 
in  1  quait  of  pennyroyal  tea.  This  drink  should  be  griven  fasting,  and  re- 
peated every  day  till  the  cleansing  is  evacuated.* 

(1646.)  After  such  a  mishap  the  cow  should  be  kindly  treated  in  her 
diet,  by  the  administration  of  inashes,  gruels,  and  cordials,  and  her 
bowels  kept  in  an  open  state  at  the  same  time,  until  her  system  recover 
its  tone. 

(1647.)  As  to  the  prevention  of  the  recurrence  of  this  vexatious  complaint, 
though  I  believe  that  the  best  thing  for  the  farmer  is  not  to  attempt  any, 
but  just  to  milk  and  fatten  the  cow,  yet  as  a  natural  desire  may  be  felt  to 
retain  a  valuable  and  favorite  cow,  I  shall  mention  some  means  which  may 
be  used,  and  which  may  have  the  effect  of  enabling  the  cow  again  to  bear 
a  living  calf;  and  there  is  certainly  this  inducement  to  try  means,  that  after 
the  womb  has  again  assumed  its  healthfull  tone,  so  as  to  retain  the  foetus  till 
the  proper  time,  there  is  a  probability  of  the  complaint  not  returning,  pro- 
vided the  following  means  are  used  every  season  during  the  period  of  ges- 
tation. Skellett  mentions  these  preventive  measures  :  "  When  a  cow  has 
slipped  her  calf,  in  the  next  gestation  she  should  be  early  bled,  her  body 
should  be  kept  open  by  cooling  physic ;  she  should  not  be  forced  to  take 
any  more  exercise  than  what  is  absolutely  necessary  for  her  health,  and  her 
interfering  with  other  cattle  guarded  against  by  keeping  her  very  much  by 
herself.  At  the  same  time,"  he  adds,  "  it  must  be  observed  that,  though  it 
is  necessary  to  preserve  a  free  state  of  the  bowels,  a  laxity  of  them  will 
often  produce  this  accident ;  cows  fed  very  much  upon  potatoes,  and  such 
other  watery  food,  are  very  apt  to  slink,  from  their  laxative  effects.  In  the 
food  of  the  cow,  at  this  time,  a  proper  medium  should  be  observed,  and  it 
should  consist  of  a  due  proportion  of  other  vegetable  matter  mixed  with  the 
fodder,  so  as  the  bowels  may  be  kept  regularly  open,  and  no  moi-e."  Our 
author,  however,  does  not  see  that  these  remedial  measures  can  be  very 
useful.     If  the  cow  is  in  high  condition  indeed,  she  should  be  reduced  in 
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condition ;  if  she  is  very  low,  she  ought  to  get  nourishing  food  and  strength- 
ening  medicines,  and  if  she  is  much  annoyed  by  nauseous  smells,  these 
should  either  be  counteracted,  or  the  cow  withdrawn  from  them.  Tocoua- 
teract  bad  smells,  Skellett  recommends  the  following  mixture  to  be  formed, 
and  rubbed  a  little  every  day  on  the  parts  the  cows  commonly  smell  each 
otlier :  Barbadoes  tar,  3  oz.,  balsam  of  sulphur,  3  oz.,  rectified  oil  of  as;- 
ber,  1  oz.,  fine  oil  of  thyme,  1  oz. ;  and  animal  oil,  1  oz.  "  Of  what  nature 
that  odor  is,"  continues  Skellett,  "  which  gives  offence,  we  cannot  alto- 
gether be  certain ;  but  the  author  has  remarked  that  its  effects  occur  at  one 
season  more  than  at  another,  and  particularly  when  the  weather  has  been 
wet,  and  the  cows  have  long  been  kept  at  grass.  From  this  fact,"  he  con- 
cludes, "  it  will  appear  that  the  smell  is  of  a  vegetable  nature,  and  con- 
nected with  their  feeding  at  that  time."*  It  is  understood  that  cows 
that  are  fed  in  the  neighborhood  of  and  in  woods,  and  that  live  on  coarse, 
rank  pasture  in  autumn,  are  most  liable  to  this  complaint.  In  Switzer- 
land, the  complaint  increases  after  the  cows  ai*e  put  on  rank  pastures  in 
autunm. 

(1648.)  Though  slinking  is  spoken  of  as  an  infectious  complaint,  it  has 
no  property  in  common  with  any  contagious  disease ;  but  sympathetic  in- 
fluence being  a  main  cause  of  it,  its  result  is  as  fatal  as  if  direct  contagion 
had  occasioned  it. 

(1649.)  About  a  fortnight  before  the  time  of  reckoning,  symptoms  of 
eahnng  indicate  themselves  in  the  cow.  The  loose  skinny  place  between 
the  vagina  and  udder  becomes  florid ;  the  vagina  becomes  loose  and  flabby ; 
the  lower  part  of  the  abdomen  rather  contracts ;  the  udder  becomes  larger, 
harder,  more  florid,  hotter  to  the  feel,  and  more  tender-looking ;  the  milk- 
veins  along  the  lower  part  of  the  abdomen  become  larger,  and  the  coupling 
on  each  siae  of  the  rump-bones  looser ;  and  when  the  couplings  feel  as  if 
a  separation  had  taken  place  of  the  parts  there,  the  cow  should  be  watched 
day  and  night,  for  at  any  hour  afterward  the  pains  of  calving  may  come 
upon  her.  From  this  period  the  animal  becomes  easily  excited,  and,  on 
toat  account,  should  not  be  allowed  to  go  out,  or  be  disturbed  in  the  byre. 
In  some  cases,  these  entire  preparatoiy  symptoms  succeed  each  other 
rapidly,  in  others  they  follow  slowly ;  and  the  latter  is  particularly  the 
case  with  heifera  with  the  flrst  calf.  These  symptoms  are  called  springing 
in  England,  and  the  heifers  which  exhibit  them  are  springers, 

(1650.)  In  different  parts  of  the  country,  different  practices  exist  in  re- 
gard to  attending  on  cows  at  calving.  In  the  southern  counties  of  Scot- 
land, the  shepherd  conceives  it  to  be  his  duty  to  attend  on  the  occasion, 
assisted  by  the  cattle-man,  and  other  men  if  required.  In  the  northern 
counties,  on  the  contrary,  the  calving  is  left  to  women  to  manage.  I  think 
this  difference  in  practice  must  have  aiisen  from  the  degree  of  assistance 
required  at  the  operation.  In  the  southern  counties,  the  large  class  of 
cows  almost  always  require  assistance  in  parturition,  the  neglect  of  which 
mi^ht  cause  the  cow  to  sink  from  exhaustion,  and  the  calf  to  be  strangled 
or  drowned  at  its  birth.  Powerful  assistance  is  sometimes  required  and 
can  only  be  afforded  by  men,  the  physical  ability  of  women  being  unequal 
to  the  task.  Indeed,  I  have  witnessed  the  assistance  of  8  men,  in  one 
way  and  another,  given  in  the  extraction  of  a  calf  coming  even  in  a  natural 
position.  The  calf  was  the  first  of  twins,  was  very  large,  and  this  was  the 
first  labor  of  the  heifer.  I  shall  never  forget  the  distressing  cries  of  the 
poor  creature  when  racked  with  pain,  nor  the  patience  and  sympathy 
evinced  by  all  the  men  who  were  summoned  to  assist.  It  was  an  interest- 
ing case,  conducted  by  an  experienced  shepherd,  and  lasted  altogether 
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ttbouC  five  hours.  The  cow  and  calves  were  much  exhausted ;  hut  aJl 
recorered  in  the  course  of  a  few  days.  In  the  northein  counties  cows  are 
not  only  smaller,  hut  their  calves  are  smaller  in  proportion,  so  that  most 
cows  calve  without  assistance ;  and,  therefore,  Women  may  manage  hoth 
cow  and  calf  without  difficulty.  Of  the  two  modes  of  conducting  this 
delicate  and  oft  times  tedious  operation,  I  should  say  that  it  falls  most  le- 
gitimately undei*  the  guidance  of  the  shepherd,  who  seems  to  he  the  natural 
guardian  of  all  the  young  stock  hroueht  forth  on  a  farm  ;  and  where  there 
is  no  shepherd,  the  cattle*man  should  take  the  charge,  the  farmer  himself, 
in  all  cases,  giving  his  sanction  to  the  means  ahout  to  be  used,  as  it  is  but 
fair  that  he  himself  should  bear  the  heaviest  portion  of  the  responsibility 
connected  with  this  dangerous  procedure. 

(1651.)  There  are  a  few  preparatory  requisites  that  should  be  at  hand 
when  a  cow  is  about  to  calve.  Two  or  three  rein -ropes  are  useful,  to 
fasten  to  the  calf  if  necessary — a  fiai^  soft  rope  being  the  best  form,  but 
common  rein-ropes  will  answer.  A  mat  or  sneeting,  to  receive  the  calf 
upon  in  dropping  from  the  cow,  should  she  be  inclined  to  stand  on  her 
feet  when  she  calves.  The  cattle-man  should  have  a  calf's  crib  in  R,  fig.  3» 
Plate  III,  well  littered.  The  shepherd  should  pare  the  nails  of  his  handa 
close,  in  case  he  should  have  to  inti'oduce  his  arms  into  the  cow  to  adjust 
paits ;  and  he  should  supply  himself  with  goose-grease  or  hog's  lard  to 
smear  his  hands  and  arms.  G-oose-gi'ease  is  best  for  making  the  skin 
smooth,  and  withstanding  evaporation.  It  may  be  that  a  few  sacks 
may  have  to  be  put  under  the  cow  to  elevate  her  hind-quarter,  and  even 
block  and  tackle  may  be  used  to  hoist  her  up  by  the  hind  legs,  in  order  to 
adjust  the  calf  in  the  womb.  These  last  aiticles  should  be  ready  at  hand 
if  wanted.  A  little  straw  should  be  spread  on  the  floor  of  the  byre,  to 
place  the  new-dropped  calf  upon. 

(1652.)  All  being  thus  prepared,  and  the  byre-door  closed  to  keep  all 
quiet,  the  cow  should  be  attended  to  every  moment.  The  symptoms  of 
calving  are  thus  exactly  described  by  Skellett,  as  they  occur  in  an  easy* 
and  ordinary  case.  "  When  the  operation  of  calving  actually  begins,"  he 
says,  "  then  signs  of  uneasiness  and  pain  appear ;  a  little  elevation  of  the 
tail  is  the  first  mark ;  the  animal  shifts  about  from  place  to  place,  fre- 
quently setting  up  and  lying  down,  not  knowing  what  to  do  with  herselfl 
ohe  contmues  some  time  in  this  state,  till  the  natural  throes  or  pains  come 
on;  and  as  these  succeed  each  other  in  regular  progress,  the  neck  of  the 
womb,  or  os  uteris  gives  way  to  the  action  of  its  bottom  and  of  its  other 
parts.  By  this  action  the  contents  of  the  womb  are  pushed  forward  at 
every  throe  ;  the  water-bladder  begins  to  show  itself  beyond  the  shape, 
and  to  extend  itself  till  it  becomes  the  size  of  a  large  bladder,  containing 
several  gallons ;  it  then  bursts,  and  its  contents  are  discharged,  consisting 
of  the  liquor  amnios,  in  which,  during  gestation,  the  calf  floats,  and  which 
now  serves  to  lubricate  the  parts,  and  render  the  passage  of  the  calf  easier. 
After  the  discharge  of  the  water,  the  body  of  the  womb  contracts  rapidly 
upon  the  calf;  in  a  few  succeeding  throes  or  pains,  the  head  and  feet  of 
it,  the  presenting  parts,  are  protruded  externally  beyond  the  shape.  The 
body  next  descends ;  and  in  a  few  pains  the  delivery  of  the  calf  is  com- 
plete."* The  natural  and  easy  calving  now  described  is  usually  over  in* 
2  hours,  though  sometimes  it  is  protracted  5  or  6,  and  even  so  long  as  12 
hours,  particularly  when  the  water  has  been  easily  evacuated,  or  the  water- 
bladder  has  broken  before  being  protruded  beyond  the  shape  or  vagina. 

(1653.)  But  although  the  calf  may  present  itself  as  here  described  in  itft 
natural  position,  with  both  its  fore-feet  projecting,  its  chin  lying  on  both 
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fore-legs,  and  the  point  of  the  tongue  sticking  out  of  the  side  of  the  mout^ 
it  may  not  he  extracted  without  assistance  ;  and  as  the  feet  of  the  calf  are 
too  slippery  to  he  retained  hold  of  hy  the  hands,  a  rein-rope  is  douMed, 
and  a  folding  loop  at  the  douhle  is  passed  up  ahove  each  fetlock  joint, 
whence  the  douhle  rope  from  each  leg  is  ready  to  he  taken  bold  of  hv  the 
assistants.  The  pull  should  only  be  given  at  each  time  the  cott  presses  to 
get  quit  of  the  calf,  and  it  should  he  steady  but  firm,  in  a  direction  down 
from  the  back  of  ihp  cow ,  and  a  little  more  than  sufficiently  strong  to  keep 
good  whatever  advance  the  calf  may  have  made.  Meantime  the  shepbei^ 
endeavors  to  relax  the  skin  of  the  cow  around  the  calf's  head*  by  manipa- 
lation,  as  well  as  by  anointing  with  goose-grease,  his  object  being  to  pa» 
the  skin  over  the  cantle  of  the  calf,  and  when  this  is  accomplished,  the 
whole  body  may  be  drawn  gently  out.  In  obstinate  cases  of  this  kind,  s 
looped  rope  may  be  passed  across  the  mouth  of  the  calf  round  the  under- 
jaw,  which  will  facilitate  the  passage  of  the  head ;  but  this  should  not  he 
resorted  to  but  on  necessity,  the  cord  being  apt  to  injure  the  tcmder  month. 

(1654.)  On  the  extrusion  of  the  calf,  the  first  symptom  it  shows  of  life  is 
ft  few  gasps  which  set  the  lungs  in  play,  and  then  it  opens  its  eyes,  and 
tries  to  shake  its  head,  and  sneer  with  its  nose.  The  breathing^  is  assisted 
if  the  viscid  fluid  is  removed  by  the  hand  from  the  mouth  and  nostrils  ;  and 
the  thin  membrane  which  envelops  the  body  in  the  womb  should  now  be 
removed,  much  torn  as  it  has  been  in  the  process  of  parturition.  The  calf 
is  then  carried  by  two  men,  suspended  by  the  legs,  with  the  bead  held  up 
between  the  fore-legs,  and  the  back  downward,  to  its  comfortably  littered 
crib,  where  we  shall  leave  it  for  the  present  to  attend  still  farther  on  its 
mother. 

(1655.)  The  presentation  is  sometimes  made  with  the  hind -feet  foremotL 
At  first  the  hina-feet  are  not  easily  distinguished  from  the  fore,  but  if  a 
hind  presentation  is  made  in  the  natural  position  of  the  body,  that  is,  with 
the  back  uppermost,  the  hind-feet  will  be  in  an  inverted  position  to  the 
fore,  that  is,  the  soles  will  be  found  uppermost  instead  of  the  hoo&.  There 
is  no  difficulty  with  a  hind  presentation,  only  it  should  be  ascertained  that 
the  tail  is  in  its  natural  position,  and  not  folded  up,  before  the  It* gs  are 
pulled  out.  The  first  obstmcting  point  is  the  rump,  and  then  the  thickest 
part  of  the  shoulder.  On  drawing  out  the  head,  and  coming  last,  it  should 
be  pulled  away  quickly,  in  case  the  calf  should  give  a  gasp  for  air  at  the 
moment  of  leaving  the  cow,  when  it  may  inhale  some  of  the  water  instead 
of  air,  and  run  the  risk  of  choking.  The  mouth  and  nose  should  be  wiped 
immediately. 

(1656.)  Some  have  a  custom,  which  is  particularly  practiced  by  women, 
to  rub  the  skin  of  the  new-dropped  calf  with  a  vnsp  of  straw,  but  such  a 
species  of  dressing  should  not  be  allowed,  as  it  serves  only  to  agglutinate 
the  hair  with  the  liquor  amnios  which  is  brought  along  vnth  it.  If  lefl  to 
itself,  the  liquor  evaporates  in  a  short  time  and  leaves  the  hair  dry;  hut 
while  the  evaporation  is  proceeding  the  calf  trembles,  no  doubt  from  feel- 
ing it  cold,  and  on  this  account,  if  for  no  other,  the  litter  in  which  it  is  first 
laid  should  be  sofl,  clean,  and  amply  sufficient  to  bury  its  body  out  of  sight. 
I  may  mention,  however,  that  the  trembling  is  considered  a  happy  symp- 
tom of  the  strength  of  the  calf. 

(1657.)  All  yet  has  been  easily  managed,  when  the  cow  lies  still  in  her 

stall,  with  plenty  of  straw  around  and  behind  her  hind-quarter;  but  some 

cows  are  o^  so  restless  a  disposition  that  they  will  not  lie  still  to  calve,  and 

whenever  the  pains  seize  them,  up  they  start  to  their  feet,  and  when  they 

cease  lie  down  again.     Such  a  cow  is  troublesome  to  deal  with,  as  it  is 

scarcely  possible,  by  reason  of  her  risings  up  and  lyings  down,  to  asceitain 
ri3S) 
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JBlly  wben  it  do«a  not  present  it«elf  in 
;ase,  it  is  the  more  neceesaij  to  extract 

the  uneasinesB  of  the  cow,  for,  till  sfae 
n  one  position  or  another.  When  ibo 
to  enable  the  operator  to  get  the  ropes 
1,  and  a  gentle  pulling  commenced,  to 
Bw,  she  will  presi  with  great  force,  the 
tionat  advantage,  an  that  tbe  extraction 
■ally  the  moat  expeditious.  As  in  thia 
ive  to  fall  from  a  considemble  hight  to 
iirt,  it  is  necessary  to  be  provided  with 
nen  hold  below  the  body  of  the  calf, 
vhen  it  leaves  tbe  cow.  I  had  a  Short- 
me  at  calving,  remaining  but  a  abort 
lole  time  in  the  greatest  state  of  excite- 
but  when  the  process  was  actually  be- 
■  that  she  got  quit  of  it  in  a.  few  minutes. 
'  had  come  from  her,  the  shephei-d  was 
ness  in  case  they  should  be  required  ; 
vithin  a  couple  of  yards  from  the  row 
*ul  press  as  to  project  the  calf  from  her, 
ily  upon  the  very  straw  that  had  been 
istance  shows  the  necessity  of  careful 
ms  of  actual  calving  have  begun,  aa  in 
I,  entire  neglect  might  afterward  hare 
the  heavy  fall  it  had  received, 
racted  with  apparent  ease,  appear  aa  if 
r  birth.     When  auch  a  case  occurs,  the 

side  of  the  breast,  to  ascertain  if  the 
e  is  of  course  life,  and  all  that  is  want- 
mptish  this,  the  month  and  nose  shoulcl 
if  there  still  be  no  breathing,  some  one 
mouth,  a  device  which  I  have  seen  an- 
'  slap  of  the  open  hand  upon  the  but- 
t  were,  into  being.  Periiaps  a  bellows 
h  a  case,  to  inflate  the  lungs.  Should 
[  yet  consciousness  of  life  seem  to  he 
Ithout  delay  to  its  crib,  and  laid  down 
ing  tbe  mouth  free  to  breathe,  and  it 
'  a  few  gasps,  it  may  die.  Most  proba- 
Tom  injury  it  had  received  in  calving, 
il  paRssge,  or  an  undue  squeeze  in  pass- 
h,  or  by  some  rashness  of  the  operator. 
lost  should  be  skinned  while  warm ;  it 
1  in  compost  for  manure,  and  the  skin 

Mentation  which  usually  occur  are  with 
ir  foot  drawn  back,  either  with  the  leg 
i  doubled  and  projecling  forward.  In 
should  be  brought  forward.  To  effect 
0  presented  foot  a  cord  to  keep  it  with- 
.  the  head  ia  pushed  back  to  get  at  the 
the  operator  introduced,  and  the  foot 
beside  the  other.  A  calf  may  be  ex- 
back  aloDgside  the  body,  snd  on  feelia{( 
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this  to  be  the  caBe,  it  is  perhapa  better  to  extract  the  calf  at  cDce,  thaa  to 
delay  the  parturition  in  attempting  to  bring  forward  the  leg.     The  pre- 
sentation  may  be  of  the  head  alone  without  the  feet,  which  may  be 
knuckled  forward  at  the  knees,  or  folded  back  along  both  8ide&     In  the 
knuckled  case  both  legs  may  be  brought  forward  by  first  pushing  the  head 
back,  but,  in  case  of  losing  hold  of  the  calf  altogether,  a  loop  should  be 
put  in  the  calf's  mouth.     In  the  folded  case,  one  leg  at  least,  but  both  if 
possible,  should  be  brought  forward.    A  worse  case  is,  when  one  or  both 
legs  are  presented  and  the  head  folded  back  into  the  side.     In  this  case 
the  calf  will  most  likely  be  dead.     The  head  should  be  brought  forward, 
and  both  legs,  if  possible.     It  may  be  beyond  the  strength  of  the  opera- 
tor to  bring  forward  the  head  ;  then  he  should  put  a  loop  into  the  calf 'a 
mouth,  by  which  his  assistants  will  pull  forwanl  the  head.     Still  worse 
cases  may  occur,  such  as  a  presentation  of  the  shoulder,  with  the  head 
lying  into  the  side  ;  a  presentation  of  the  buttock,  with  both  the  hind  lega 
stretched  inward.     Or  the  calf  may  be  on  its  back,  and  making  pres^iia- 
tions  in  all  the  worst  features  now  enumerated.     In  whichever  of  these 
states  the  calf  may  present  itself,  no  extraction  can  safely  take  place  until 
it  is  placed  in  a  position  by  which  the  head  and  one  of  the  legs,  with  the 
other  folded  entirely  back,  or  both  the  hind  legs,  with  the  back  turned  up- 
permost, are  secured.     In  no  case,  however,  should  a  fore  or  hind  leg  be 
lefl  so  as  not  only  to  obstruct  the  body  In  leaving  the  mouth  of  the  womb, 
but  a  foot  left  so  much  at  liberty  as  to  tear  the  womb.     The  wfiu  prac- 
tice, therefore,  is  to  secure  both  legs  as  well  as  the  head.     This  may  cause 
the  operator  considerable  trouble,  but  by  retaining  hold  of  what  parts  he 
can  with  cords,  and  dexterity  in  handling  the  part  missing,  so  as  to  bring 
it  forward  to  the  passage,  while  the  assistants  pull  as  he  desires,  his  object 
will  in  most  cases  be  attained  ;  but  it  should  be  borne  in  mind  that  none 
of  all  these  objects  can  be  attained  but  by  the  assistance  of  the  cow  herself; 
that  is  to  say,  they  should  only  be  attempted  when  seconded  by  the  throes 
of  the  animal.     If  this  circumstance  is  not   attended  to  and  patiently 
watched  by  the  operator,  the  muscular  grasp  of  the  womb  will  render  his 
arm  powerless.     Another  facility  that  should  be  taken  advantage  of  by 
the  operator  is,  that  when  the  hind-quarters  of  the  cow  have  au  inclination 
downward  she  has  the  power  to  press  the  stronger,  and  of  course  to  coun- 
teract his  efforts  the  more  easily.     What  should  be  done,  therefore,  is  to 
raise  that  qua  tier  of  the  cow  with  bundles  of  straw  fully  higher  than  the 
fore-quarter,  until  he  has  got  the  calf  in  the  position  he  desires,  and  then, 
by  letting  the  cow  down  again,  and  watching  her  pressings  and  assisting 
her  at  the  same  time,  but  not  otherwise,  the  extraction  may  be  accom- 
plished in  a  reasonable  time.      As  to  block  and  tackle,  the  expedient 
ahould  never  be  resorted  to  but  to  save  the  life  of  the  cow,  and  as  to  turn- 
ing the  calf  in  the  womb,  there  is  far  more  danger  in  the  attempt  of  injur- 
ing the  womb  than  the  value  of  the  calf  is  worth.     Much  rather  destroy  it 
and  cut  it  away  in  pieces,  than  run  the  risk  of  losing  the  cow.     When  the 
head  only  of  the  calf  has  found  its  way  into  the  mouth  of  the  womb,  and 
cannot  be  protruded  through  the  vagrina,  by  reason  of  the  unfavorable  and 
obstructive  position  of  the  foi'e-legs,  an  inspection  should  immediately  be 
made  of  the  position  of  the  calf,  by  first  throwing  the  head  back  with  a 
loop  in  the  mouth,  and  bringing  the  legs  forward.     When  this  inspection 
has  been  too  long  delayed,  and  the  head  kept  confined  in  the  passage,  the 
violent  throes  of  the  cow  will  certainly  strangle  the  calf,  and  its  head  will 
swell  to  an  inordinate  degree.     In  such  a  case,  as  the  swelling  will  pre- 
vent the  calf's  head  being  pushed  back  to  get  at  the  legs,  it  must  be  taken 
off,  the  legs  brought  forward^  and  the  body  then  extracted.     One  of  the 
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most  difficult  cases  is,  when  the  fore-feet  are  presented  naturally,  and  the 
head  is  thrust  down  upon  the  brisket  between  the  legs.  The  feet  must 
first  be  pushed  back,  and  then  the  head  brought  up  and  forward,  and  the 
exti'action  will  then  become  natural. 

(1660.)  A  skillful  shepherd  may  be  able  to  manage  all  these  difficult 
cases  within  a  reasonable  time  ;  but  unless  he  is  particularly  dexterous  at 
cases  of  parturition,  it  is  much  safer  to  obtain  the  advice  of  a  veterinary 
surgeon,  even  although  he  should  not  be  required  to  put  a  hand  to  the 
operation  himself.  In  the  case  of  extracting  monstrosities,  his  assistance 
is  indispensable. 

(1661.)  In  regard  to  extracting  twin  calves,  before  rendering  the  cow 
any  assistance,  it  is  necessary  to  ascertain  that  the  calves  have  made  a 
proper  presentation  ;  that  they  ai*e  free  of  each  other ;  that  one  member 
of  the  one  is  not  interlaced  with,  or  presented  at  the  same  time  with,  that 
of  the  other.  When  they  are  quite  separated,  then  each  can  be  treated 
according  to  its  own  case. 

(1662.)  Calving  in  a  byre  does  not  seem  to  produce  any  disagreeable 
sensations  in  the  other  cows,  as  they  express  no  surpiise  or  uneasiness  in 
regard  to  what  is  going  on  beside  them.  When  the  cow  gives  vent  to  pain- 
ful cries,  which  is  rarely,  the  others  no  doubt  express  a  sympathy ;  and 
when  the  calf  is  carried  away,  they  may  exhibit  some  restlessness ;  but 
any  commotion  arising  from  these  circumstances  soon  subsides.  But  if  a 
difficult  labor  is  apprehended,  it  is  better  for  the  covins,  and  also  for  the 
cow  herself,  that  she  be  delivered  in  another  apartment,  well  littered, 
where  the  operator  and  his  assistants  can  have  free  access  to  her. 

(1663.)  A  notion  exists  in  some  paits  of  England,  that  a  cow,  when 
seized  with  the  pains  of  labor,  should  be  made  to  move  about,  and  not 
allowed  to  lie  still,  though  inclined  to  be  quiet.  "  This  proceeds  from  an 
erroneous  idea,"  Skellett  well  remarks,  "  that  she  will  calve  much  easier, 
and  with  less  danger ;  but  so  far  from  this  being  the  case,  the  author  has 
known  a  great  many  instances  where  the  driving  has  proved  the  death  of 
the  animal  by  overheating  her,  and  thus  producing  inflammation,  and  aU 
its  bad  consequences.  Every  rational  man  will  agree  in  opinion  with  the 
author,  that  the  above  practice  is  both  cruel  and  inconsistent  in  the  ex- 
treme ;  and  this  is  confirmed  by  what  he  has  noticed,  that  the  animal  her- 
self, as  soon  as  the  pains  of  calving  come  on,  immediately  leaves  the  rest 
of  the  rest  of  the  herd  and  retires  to  some  comer  of  the  field,  or  under  a^ 
hedge,, in  order  to  prevent  the  other  cows,  or  anything  else,  coming  near, 
that  may  disturb  her  in  bringing  forward  her  young."*  In  short,  too  much 
gentleness  cannot  be  shown  to  cows  when  calving,  and  they  cannot  be  too 
strictly  guarded  against  every  species  of  disturbance.  The  shepherd  will 
not  allow  even  his  dog  to  enter  the  byre  when  calving  is  going  on. 

(1664.)  The  afterbirth,  or  placenta,  does  not  come  away  with  the  calf,  a 
portion  of  it  being  suspended  from  the  cow.  It  is  got  quit  of  by  the  cow 
by  pressing,  and,  when  the  parturition  has  been  natural  and  easy,  it  seldom 
remains  with  her  longer  than  from  1  to  7  hours.  In  bad  cases,  of  labor  it 
may  remain  longer,  and  may  only  come  away  in  pieces ;  but  when  it  re- 
mains too  long  and  is  sound,  its  separation  will  be  assisted  by  attaching  a 
small  weight  to  it,  say  of  2  lbs.,  which,  with  its  continued  foi^ce,  and  occa- 
sional pressing  from  the  cow,  will  cause  it  to  drop.  The  usual  custom  is 
to  throw  the  afterbirth  upon  the  dunghill,  or  it  is  covered  up  with  the  litter ; 
but  it  should  not  be  allowed  to  lie  so  accessible  to  every  dog  and  pig  that 
may  choose  to  dig  it  up.  Nay,  pigs  have  been  known  almost  to  choke 
themselves  with  it.     Such  a  custom  is  disgusting,  and  should  be  put  an 

*  Skellett  OB  the  Putnriiion  of  tlw  Cow. 
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end  to.  Let  tlie  substance  be  buried  in  a  compost-heap,  and  if  there  is 
none  such  on  the  farm,  let  it  rather  be  buried  in  the  earth  than  exposed 
to  be  used  in  that  manner.  The  umbilical  cord  or  navel  string  breaks  in 
the  act  of  parturition. 

(1665.)  Should  the  cow  seem  exhausttd  by  the  protracted  state  of  caMng, 
she  may  be  supported  with  a  waim  drink  of  gi'ue],  containing  a  bottle  of 
sound  ale ;  anu  should  she  be  too  sick  or  indiflferent  to  drink  it  herself,  it 
should  be  administered  to  her  with  the  drinking-horn,  (1407.)  After  the  byre 
has  been  cleansed  of  the  impurities  of  calving,  and  a  supply  of  fresh  litter  intro- 
duced, the  cow,  naturally  feeling  a  strong  thirst  upon  her  from  the  exertion, 
should  receive  a  wai*m  drink.  I  don't  know  a  better  one  than  warm  water, 
with  a  few  handsfull  of  oatmeal  stiiTed  in  it,  and  seasoned  with  a  handAill 
of  salt,  and  this  she  will  drink  up  greedily ;  but  a  pailfull  is  enough  at  a 
time,  and  it  may  be  renewed  in  a  shoit  time  after,  should  she  express  a  de- 
sire for  it.  This  drink  should  be  given  her  for  two  or  three  days  after  calv- 
ing, in  lieu  of  cold  water,  and  mashes  of  boiled  barley  and  gruel  should  bo 
made  for  her,  in  lieu  of  cold  turnips ;  but  the  oil-cake  should  not  be  forgot- 
ten, as  it  acts  at  this  critical  period  as  an  excellent  emollient.  A  very  com 
mon  practice  is  to  give  a  cow  barley  in  the  sheaf  to  eat,  and  even  raw 
barley,  when  there  is  no  barley  in  the  straw,  and  sometimes  a  few  sheaves 
are  kept  for  the  express  purpose ;  and  barley-chaff  is  given  where  people 
ffrudge  to  part  with  good  barley.  Though  so  very  common,  the  practice 
IS  a  very  objectionable  one,  for  nothing  could  be  proposed  that  would 
cause  indigestion  so  readily  as  raw  barley  or  barley-straw  at  the  time  of 
calving,  when  the  tone  of  the  stomach  is  impaired  by  excitement,  and  it 
may  be  by  fever.  Boiled  barley,  or  any  other  mucilaginous  drink,  is  quite 
safe,  but  a  substance  that  can  hardly  fail  to  imtate  and  inflame  the  stom- 
ach is  most  injudiciously  applied  in  the  circumstances.  In  fact,  nothing 
should  be  given  to  a  cow  at  this  time  of  an  astringent  nature,  but  rather 
everything  of  a  laxative  quality. 

(1666.)  It  is  desirable  to  milk  the  new-calved  cow,  as  soon  as  convenient 
for  her,  as,  whether  the  labor  has  been  difficult  or  easy,  the  withdrawal 
of  milk  affords  relief.  It  not  unfrequcntly  happens  that  an  uneasiness  is 
felt  in  the  udder  before  calving,  and  should  it  increase  while  the  symptoms 
of  calving  are  long  delayed,  the  cow  may  experience  considei*able  incon- 
venience, especially  if  the  flush  of  milk  has  been  sudden.  The  causes  of 
uneasiness  are  an  unequal  hardness  in  the  udder  and  there  is  a  heat,  florid- 
ness  and  tenderness  all  over  it.  Fomentation  with  warm  water  twice  or 
thrice  a  day,  continued  for  half  an  hour  at  a  time,  followed  by  gentle  rub- 
bing with  a  soft  hand,  and  anointing  with  goose-grease,  will  tend  to  allay 
irritation.  In  the  case  of  heifers  with  the  fii-st  calf,  the  uneasiness  is  some- 
times so  great  during  the  protracted  symptoms  of  calving,  as  to  warrant 
the  withdrawal  of  milk  before  calving.  Should  the  above  remedial  meas- 
ures fail  to  give  relief,  the  great  heat  in  the  udder  may  cause  direct  inflam- 
mation, and  consequent  suppuration.  To  avert  such  an  issue,  the  uneasi- 
ness should  not  be  neglected  from  the  first  moment  it  is  observed,  as 
neglect  may  allow  the  complaint  to  proceed  so  fai*  as  to  injure  the  stmcture 

f  of  a  portion  if  not  the  whole  of  the  udder. 

t  (1667.)  Milking  is   performed   in   two  ways,  stripping   and   nievling. 

I  Stripping  consists  of  seizing  the  teat  firmly  near  the  root  between  the  face 

of  the  thumb  and  the  side  of  the  fore-finger,  the  length  of  the  teat  passing 

'  through  the  other  fingei*s,  and  in  milking  the  hand  passes  down  the  entire 

\  length  of  the  teat,  causing  the  milk  to  flow  out  of  its  point  in  a  forcible 

stream.    The  action  is  renewed  by  again  quickly  elevating  the  hand  to  the 
root  of  the  teat     Both  hands  ai*e  employed  at  the  operation,  each  having 

(148J 


» 


cows  CALVING,  AND  CALVE9.  95 

hold  of  a  difierenC  teat,  and  moved  alternately.  The  two  nearest  teats  are 
first  milked  and  then  the  two  farthest.  Nievling,  or  handling,  is  done  by 
grasping  the  teat  round  at  its  root  with  the  fore-finger  like  a  hoop, 
assisted  by  the  thumb,  which  lies  horizontally  over  the  fore-finger,  the 
rest  of  the  teat  being  also  seized  by  the  other  fingers.  Milk  is  drawn  by 
pressing  upon  the  entire  length  of  the  teat  in  alternate  jerks  with  the  en- 
tire palm  of  the  hand.  Both  hands  being  thus  employed,  are  made  to 
press  alteiiiately,  but  so  quickly  following  each  other  that  the  alternate 
Bti'eams  of  milk  sound  to  the  ear  like  one  forcible,  continued  stream.  This 
continued  stream  is  also  produced  by  stripping.  Stripping,  then,  is  per- 
formed by  pressing  and  passing  certain  fingers  along  the  teat ;  nievling  by 
the  whole  hand  doublea,  or  Jist^  pressing  the  teat  steadily  at  one  place. 
Hence  the  origin  of  both  names. 

(1668.)  Of  the  two  modes,  I  prefer  the  nievling,  because  it  appears  to 
me  to  be  the  more  natural  method,  inasmuch  as  it  imitates  the  sucking  of 
a  calf.  When  a  calf  takes  a  teat  into  its  mouth,  it  makes  the  tongue  and 
palate,  by  which  it  seizes  it,  play  upon  the  teat  by  alternate  pressures  or 
pulsations,  while  retaining  the  teat  in  the  same  position.  It  is  thus  obvious 
that  nievling  is  somewhat  like  sucking,  whereas  stnpping  is  not  at  all 
like  it.  It  is  said  that  stripping  is  good  for  agitating  the  udder,  the  agi- 
tation of  which  ia  conducive  to  the  withdrawal  of  a  large  quantity  of  milk ; 
but  there  is  nothing  to  prevent  the  dairy-maid  agitating  the  udder  as  much 
as  she  pleases,  while  holding  the  teats  in  nievling.  Indeed  a  more  constant 
agitation  could  be  kept  up  in  that  way  by  the  vibrations  of  the  aiins  than 
by  stripping.  Stripping,  by  using  an  unconstrained  pressure  upon  two 
sides  of  the  teat,  is  much  more  apt  to  press  it  unequally,  than  by  grasping 
the  whole  teat  in  the  palm  of  the  hand ;  while  the  fnction  occasioned  by 
passing  the  finger  and  thumb  firmly  over  the  outside  of  the  teat,  ia  more 
likely  to  excite  heat  and  irritation  in  it  than  a  steady  and  full  grasp  of 
the  entire  hand.  To  show  that  this  fnction  causes  an  unpleasant  feel- 
ing even  to  the  dairy-maid,  she  is  obliged  to  lubricate  the  teat  frequently 
with  milk,  and  to  wet  it  at  first  with  water ;  whereas  nievling  requires  no 
such  expedients.  And  as  a  farther  proof  that  stripping  is  a  mode  of  milk- 
ing which  may  give  pain  to  the  cow,  it  cannot  be  employed  when  the  teats 
are  chapped,  or  when  these  and  the  udder  are  affected  with  the  cow-pox, 
with  so  much  ease  to  the  cow  as  nievling.  This  difference  I  saw  strikingly 
exemplified  one  summer,  when  all  my  cows  were  affected  with  the  cow- 
pox,  and  when  the  assistant,  who  could  only  milk  by  sti'ipping,  was  obliged 
to  relinquish  her  duty  till  the  cows  were  so  far  i-ecovered  as  to  be  again 
able  to  endure  her  mode  of  milking. 

(1669.)  Milking  should  bo  dono^*^  to  draw  away  the  milk  as  quickly 
as  possible,  and  it  should  be  continued  as  long  as  there  is  a  drop  of  milk  ta 
bring  away.  This  is  an  issue  which  the  dairy-maid  cannot  too  particularly 
attend  to  herself,  or  see  it  attended  to  by  those  who  assist  her.  Old  milk 
left  in  the  receptacle  of  the  teat  soon  changes  into  a  curdy  state,  and  the 
caseous  matter  not  being  at  once  removed  by  the  next  milking,  is  apt  to 
irritate  the  lining  membrane  of  the  teat  during  the  operation,  especially 
when  the  teat  is  forcibly  rubbed  down  between  the  finger  and  thumb  in 
atripping.  The  consequence  of  this  repeated  initation  is  the  thickening 
of  the  lining  membrane,  which  at  length  becomes  so  hardened  as  to  close 
up  the  sraiU  orifice  at  the  point  of  the  teat.  The  hardened  membrane  may 
easily  be  felt  from  the  outside  of  the  teat,  when  the  teat  is  said  to  be  corded. 
After  this  the  teat  becomes  dectfj  and  no  more  milk  can  afterward  be  drawn 
from  the  quarter  of  the  udder  to  which  the  corded  teat  is  attached. 

(1670.)  The  mUking-pail  is  of  various  forms  and  of  various  materials, 
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The  Dutch  have  brass  ones,  which  are  brilliantly  scoured  every  time  they 
are  in  use.  Tin  pitchers  are  used  in  some  parts,  while  pails  of  wood  in 
cooper-work  are  employed  in  other  parts  of  the  country.  A  pail  of  oak 
having  thin  staves  bound  together  with  bright  iron  hoops,  with  a  handle 
formed  by  a  stave  projecting  upward,  is  convenient  for  milking  in,  and 
may  he  kept  clean  and  sweet.  One  nine  inches  in  diameter  at  the  bottom, 
1 1  inches  at  the  top,  and  ten  inches  deep,  with  an  upright  handle  or  lug 
of  5  inches,  has  a  capacious  enough  mouth  to  receive  the  milk  as  it  de- 
scends ;  and  a  sufficient  higbt,  when  standing  on  the  edge  of  its  bottom 
on  the  ground,  to  allow  the  dairy-maid  to  grasp  it  firmly  with  her  knees 
while  sitting  on  a  small  three-legged  stool.  Of  course  the  pail  cannot  be 
milked  full ;  but  it  should  be  as  large  as  to  contain  all  the  milk  that  a  single 
cow  can  give  at  a  milking ;  because  it  is  undesirable  to  rise  fi'om  a  cow 
before  the  milking  is  finished,  or  to  exchange  one  dish  for  another  while 
the  milking  is  unfinished. 

(1G71.)  The  cow  being  a  sensitive  and  capricious  creature,  is  so  easily 
offended  that  if  the  daii*y-maid  rise  fi'om  her  before  the  milk  is  all  with- 
drawn,  the  chances  arc  she  will  not  again  stand  quietly  at  that  milking ; 
or  if  the  vessel  used  in  milking  is  taken  away  and  another  substituted  in 
its  place,  before  the  milking  is  finished,  the  probability  is  that  she  will 

^  hold  her  milk — ^that  is,  not  allow  it  to  flow.     This  is  a  curious  property 

which  cows  possess,  of  holding  up  or  keeping  hack  their  milk.     How  it  is 

[  effected  has,  1  l)elieve,  never  been  ascertained;  but  there  is  no  doubt  of  tbe 

fact  that  when  a  cow  l)ecomes  irritated,  or  frightened  by  any  cause,  she 
can  withhold  her  milk.  Of  course,  all  cows  are  not  affected  in  the  same 
degree,  but  as  a  proof  how  sensitive  cows  generally  are,  I  believe  that  very 
few  will  be  milked  so  freely  by  a  stranger  the  first  time  as  by  one  to 

'  whom  they  have  been  accustomed. 

(1672.)  There  is  one  side  of  a  cow  which  is  usually  called  the  milking 
itide — that  is,  the  cow's  left  side — because,  somehow,  custom  has  estab- 
lished the  practice  of  milking  her  from  that  side.  It  may  have  been 
adopted  for  two  reasons :  one,  because  we  are  accustomed  to  approach  all 
the  larger  domesticated  animals  by  what  we  call  the  near  side — that  is, 

>  the  animal's  left  side — as  being  the  most  convenient  one  for  ourselves ;  and 

the  other  reason  may  have  been,  that,  as  most  people  are  right-handed, 
and  the  common  use  of  the  right  hand  has  made  it  the  stronger,  it  is  most 
conveniently  employed  in  milking  the  hinder  teats  of  the  cow,  which 
are  often  most  difficult  to  reach  because  of  the  position  of  the  hind  legs, 
of  the  lena^h  of  the  hinder  teats,  or  of  the  breadth  of  the  hinder  part  of  the 

i  udder.     The  near  side  is  most  commonly  used  in  Scotland,  but  in  many 

parts  of  England  the  other  side  is  preferred.  Whichever  side  is  selected, 
that  should  always  be  used,  as  cows  are  very  sensitive  to  changes. 

(1673.)  It  is  a  rare  thing  to  see  a  cow  milked  in  Scotland  by  any  other 
person  than  a  woman,  though  men  are  very  commonly  employed  at  it  in 
England.  For  my  part,  I  never  see  a  man  milking  a  cow  without  being 
impressed  with  the  idea  that  he  is  usurping  an  office  which  does  not  befit 
him ;  and  this  sense  seems  to  be  expressed  in  the  terms  usually  applied  to 

r  the  persons  connected  with  cows — a  ^oiry^naid  implying  one  who  milks 

cows,  as  well  as  performing  the  other  fiinctions  of  the  dairy — a  dairy-ma» 
meaning  one  who  owns  a  dairy. 

(1674.)  Cows  are  easily  rendered  troublesome  on  being  milked;  and  the 
kicks  and  knocks  which  they  usually  receive  for  their  restlessness,  only 
render  them  the  more  fictful.  If  they  cannot  be  overcome  by  kindness, 
thumps  will  never  make  them  better.  But  the  fact  is,  restless  habits  are 
continued  in  them  by  the  treatment  which  they  receive  when  first  taken  in- 
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to  the  byre,  when,  most  probably,  tb^y  have  been  dragooned  into  subnus- 
sion.  Their  teats  are  tender  at  first ;  but  an  unfeeling  homy  hand  tugs  at 
them  in  stripping,  as  if  they  had  been  accustomed  to  the  operation  for 
years.  Can  the  creature  be  otherwise  than  uneasy  ?  and  bow  can  she  es- 
cape the  wincing  but  by  flinging  out  her  heels  7  Then  hopples  are  placed 
on  the  hind  fetlocks,  to  keep  her  heels  down.  The  tail  roust  then  be  held 
by  some  one  while  the  milking  is  going  on  ;  or  the  hair  of  its  tuft  be  con  • 
verted  into  a  double  cord,  to  Ue  the  tail  to  the  creature's  leg.  Add  to  this 
the  many  threats  and  scolds  uttered  by  the  dairy-maid,  and  you  will  get  not 
a  very  exaggerated  idea  how  a  young  heifer  is  broke  into  a  byre.  Some 
cows,  no  doubt,  are  very  unaccommodating  and  provAking ;  but  neverthe- 
less, nothing  but  a  rational  course  of  conduct  toward  them,  administered 
with  gentleness,  will  ever  render  them  less  so.  There  are  cows  which  are 
troublesome  to  milk  for  a  few  times  after  caMrig,  that  become  quite  quiet 
for  the  remainder  of  the  season  ;  others  will  kick  pertinaciously  at  the  first 
milking.  In  this  last  case,  the  safest  plan,  instead  of  hoppling,  which  only 
irritates,  is  for  the  dairy-maid  to  thrust  her  head  agninst  the  flank  of  the 
cow,  and  while  standing  on  her  feet,  stretch  her  hands  forward,  and  get  a 
bold  of  the  teats  the  best  way  she  can,  and  send  the  milk  on  the  ground ; 
and  in  this  position,  it  is  out  of  the  power  of  the  cow  to  hurt  her.  These 
ebullitions  of  feeling  at  the  first  milking  after  calving,  arise  either  fn)m  feel- 
ing pain  in  a  tender  state  of  the  teat,  most  probably  from  inflammation  in 
the  lining  membrane  of  the  receptacle  ;  or  they  may  arise  from  titillation 
of  the  skin  of  the  udder  and  teat,  which  become  the  more  sensible  to  the 
affection,  6*om  a  heat  which  is  wearing  off*.  Be  the  cause  of  irritation  whafe 
it  may,  one  thing  is  certain,  that  gentle  discipline  will  overcome  the  most 
turbulent  temper.* 

(1675.)  Cows,  independently  of  their  power  to  retain  their  milk  in  the 
udder,  afford  different  degrees  of  pleasure  in  milking  them,  even  in  the 
quietest  mood.  Some  yield  their  milk  with  a  copious  flow,  with  the  gentlest 
handling  that  can  be  given  ;  others  require  great  exertion  to  draw  the  milk 
from  them  in  streams  no  larger  than  threads.  The  udder  of  the  former  will 
be  found  to  have  a  sofb  skin,  and  the  teats  short;  that  of  the  latter  will  have 
a  thick  skin,  with  long,  tough  teats.  The  one  feels  like  velvet,  the  other  no 
better  than  untanned  leather. 

(1676.)  The  heifers  that  are  to  be  transferred  to  the  cow-stock  should 
be  taken  from  the  hammels  N,  flg.  3,  Plate  III.,  in  which  they  have  been 
confined  all  winter,  into  the  byre,  about  three  weeks  or  a  fortnight  before 
their  reckoning,  at  once  into  the  stalls  they  are  to  occupy.  If  they  had 
been  accustomed  to  be  tied  by  the  neck  when  calves,  thev  will  not  feel 
much  reluctance  in  going  into  a  stall ;  but  if  not,  they  require  some  coax- 
ine  to  do  it.  When  taking  them  to  a  byre,  it  should  be  remembered  that 
a  fright  received  at  this  time  may  not  be  forgotten  for  a  long  time  to  come. 
To  avoid  every  chance  of  that,  let  them  go  m  quietly  of  their  own  accord ; 
let  them  smell  and  look  at  everything  they  wish ;  and  let  them  become  ac- 
quainted with  them  before  driving  them  on ;  and  having  plenty  of  assist- 
ants to  prevent  any  attempt  to  break  away,  let  the  cattle-man,  with  the 
ehephera,  allow  them  to  move  on  bit  by  bit,  until  they  amve  at  the  stall. 
Here  will  be  some  difficulty ;  but  a  little  favorite  food  in  the  manger  will 
entice  them  to  go  up,  especially  if  the  time  is  chosen,  which  it  should  be, 

[*  This  caatioD  cannot  be  too  strongly  impre«ed  on  the  mind,  as  applicable  to  tbe  breaking  in 
of  domestic  animals  for  all  pnrpoaes.  To  conciliate  and  reconcile  them  to  any  operation  or  ser- 
vice, assoredly  it  is  more  rationat  and  efficient  to  have  them  connect  with  it  agreeable  raool- 
lections  of  kind  treatment  and  gentle  vaige,  than  anticipationi  of  harrimeii  and  violence. 
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wben  they  are  hungry.  Another  difficulty  will  be  experienced  in  putting 
the  seal,  fig.  11,  round  the  neck.  It  should  hang,  when  not  in  use,  on  a 
nail  upon  the  stake  ;  and  on  quietly  taking  it  down,  without  clanking  the 
chain,  and  while  the  creature  is  eating,  let  the  cattle-man  slip  one  hand 
below  the  neck,  while  the  other  supports  the  seal  over  it,  and  then  bring 
the  loose  end  of  the  seal  round  the  neck,  and  hook  it  into  whatever  link  lie 
can  first  get. 

(1677.)  The  milk  that  first  comes  from  the  cow  after  calving  is  of  a  thick 
consistence  and  yellow  color,  and  is  called  biestitigs.  It  has  the  same 
coagulable  properties  as  the  yolk  and  white  of  an  egg  beat  up.  After 
three  or  four  days  *  the  biestings  is  followed  by  the  milk.  That  which 
comes  last,  the  afterimgs  or  strippingSf  as  it  is  commonly  called,  is  much 
the  richer  part  of  new  milk,  being  not  unlike  cream.  Being  natural- 
ly  thick,  it  is  the  more  necessary  to  have  it  drawn  clean  away  from  the 
udder. 

(1678.)  The  structure  of  a  cote  s  udder  is  remarkable.  It  consists  of  4 
glands,  disconnected  with  each  other,  but  all  contained  within  one  bag  or 
cellular  membrane ;  and  the  glands  ai'e  uniform  in  structure.  Each  gland 
consists  of  3  parts,  the  glandular  or  secreting  part,  the  tubular  ot  conduct- 
ing part,  and  the  teat  or  receptacle  or  receiving  part.  The  glandular  foims 
by  far  the  largest  portion  of  the  udder.  It  appears  to  the  naked  eye  com- 
posed of  a  mass  of  yellowish  gi-ains,  but  under  the  mici-oscope  these  grains 
are  found  to  consist  entirely  of  minute  bloodvessels  forming  a  compact 
plexus.  These  vessels  secrete  the  milk  from  the  blood.  ^  Thus,  then," 
says  a  writer,  *'  we  perceive  that  the  milk  is  abstracted  from  the  blood  in 
the  glandular  part  of  the  udder ;  the  tul^s  receive  and  deposit  it  in  the 
.  reservoir  or  receptacle ;  and  the  sphincter*  at  the  end  of  the  teat  retains  it 

[  there  till  it  is  wanted  for  use.  But  we  must  not  be  understood  to  mean  that 

all  the  milk  drawn  from  the  udder  at  one  milking,  or  meal^  as  it  is  termed, 
[  is  contained  in  the  receptacle.     The  milk,  as  it  is  secreted,  is  conveyed 

to  the  receptacle,  and  when  this  is  full,  the  larger  tubes  begin  to  he  filled, 

and  next  the  smaller  ones,  until  the  whole  become  gorged.  When  this  takes 

*  place,  the  secretion  of  the  milk  ceases,  and  absorption  of  the  thinner  or 

^  more  watery  part  commences.     Now,  as  this  absorption  takes  place  more 

'  readily  in  the  smaller  or  moi'e  distant  tubes,  we  invariably  find  that  the 

milk  from  these,  which  comes  the  last  into  the  receptacle,  is  much  thicker 
I  and  richer  than  what  was  first  drawn  off.     This  milk  has  been  significantly 

styled  afterings  ;  and  should  this  gorged  state  of  the  tubes  be  permitted  to 

continue  beyond  a  certain  time,  serious  mischief  will  sometimes  occur ;  the 

V  milk  becomes  too  thick  to  flow  through  the  tubes,  and  soon  produces,  fint 

irritation,  then  inflammation,  and  lastly  suppuration,  and  the  function  of  the 
gland  is  materially  impaired  or  altogether  aestroyed.  Hence  the  great  im- 
portance of  emptying  these  smaller  tubes  regularly  and  thoroughly,  not 
merely  to  prevent  the  occurrence  of  disease,  but  actually  to  increase  the 
'  quantity  of  milk ;  for  so  long  as  the  smaller  tubes  are  kept  free,  milk  is  con- 

stantly forming ;  but  whenever,  as  we  have  already  mentioned,  they  become 
'  gorged,  the  secretion  of  milk  ceases  until  they  are  emptied.     The  cow  her- 

r  self  has  no  power  over  the  sphincter  at  the  end  of  the  teat,  so  as  to  open  it 

and  relieved  the  overcharged  udder ;  neither  has  she  any  power  of  retain- 
ing the  milk  collected  in  the  reservoirs  when  the  spasm  of  the  sphincter  is 
o\'ercome."tt 

*  The  teat  does  not  tnnnfaiate  in  a  trae  aphincter,  there  being  no  ronacle  in  connection  with  it.  A  sphinctar 
■eta  hj  the  power  of  four  muwlea,  which  are  contracted  orexftanded  at  will,  and  clive  or  o(wn  the  orttce 
•round  which  they  are  placed.  t  filunon'a  Praetical  Eaaay  on  MUkisg. 

[t  OlMenmtiooa  each  m  these,  on  the  eiiatony  end  fanctions  of  the  ndder,  may  appeer  eoperfla- 

oiisioaoiiievbatiMAaslohimwliowoulddeaire^fiirhiiiiKlforhiaaoii,  a  aoit  of  knowledge  whioh 
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(1679.)  You  thus  see  the  necessity  of  drawin*;:  away  the  last  drop  of 
milk  at  every  milking,  and  the  better  milker  the  cow  is,  this  is  the  more 
necessary.  You  also  see  the  impropriety  of  hefiing  or  holding  the  milk  in 
cows  until  the  udder  is  distendea  much  beyond  its  ordinary  size,  for  the 
sake  of  showing  its  utmost  capacity  for  holding  milk,  a  device  which  all 
cow-dealers,  and  indeed  every  one  who  has  a  cow  for  sale  in  a  market, 
scrupulously  use.  It  is  i  -markable  that  so  hackneyed  a  practice  should 
deceive  any  one  into  its  boing  a  measure  of  the  milking  power  of  the  cow^ 
for  every  farmer  is  surely  aware,  or  ought  to  be  aware,  that  the  person  who 
purchases  a  hefted  cow  on  account  of  the  magnitude  of  its  udder  exhibited 
m  the  market,  gains  nothing  by  the  device ;  because,  when  the  cow  comea 
into  his  possession,  she  will  never  be  hefted,  and,  of  course,  never  show  the 
greatest  magnitude  of  udder,  and  never,  of  coui-se,  confer  the  benefit  for 
which  she  was  bought  in 'preference  to  others  with  udders  in  a  more  nat- 
ural state.  If,  then,  purchasero  derive  no  benefit  from  hefting,  because 
they  do  not  allow  hefting,  why  do  they  encourage  so  cruel  and  afterward 
injurious  practice  in  dealers  1  Would  it  not  be  better  to  select  cows  by 
udders  in  the  state  in  which  it  is  desired  by  purchasers  they  should  be 
in  their  own  possession  1  Were  purchasers  to  set  their  face  against 
the  barbarous  practice,  the  dealers  would  soon  be  obliged  to  relinquish  it. 

(1G80.)  Havmg  spoken  of  the  internal  structure  of  the  udder,  its  exter> 
nal  form  requires  attention,  because  it  indicates  different  properties.  Its 
form  should  be  spheroidal,  large,  giving  an  idea  of  capaciousness ;  the  bag 
should  have  a  soft,  fine  skin,  and  the  hind  part  upward  towai-d  the  tail  bo 
loose  and  elastic.  There  should  be  fine  long  hairs  scattered  plentifully 
over  the  surface,  to  keep  it  warm.  The  teats  should  not  seem  to  be  con- 
tracted or  funnel-shaped  at  the  onset  virith  the  bag.  In  the  former  state, 
teats  are  very  apt  to  become  corded  or  spindled,  as  another  phrase  ex- 
presses it,  and  in  the  latter  too  much  milk  will  constantly  be  pressing  on 
the  lower  tubes  or  receptacle.  They  should  drop  naturally  from  the  lower 
parts  of  the  bag,  being  neither  too  short,  small,  or  dumpy,  or  long,  flabby 
and  thick,  but  perhaps  about  3  inches  in  length,  and  as  thick  as  just  to  fill 
the  hand.  They  should  hang  as  if  all  the  quarters  of  the  udder  were  equal 
in  size,  the  front  quarter  projecting  a  little  forward,  and  the  hind  ones  a 
little  more  dependent.  Each  quarter  should  contain  about  equal  quanti- 
ties of  milk,  though  I  have  always  believed  that  the  hind  contain  rather  the 
most.* 


It  becomes  every  man  to  pomcaa  who  bas  lelaare  to  acqaire  it,  and  whfeh  every  farmer  aboaM 

regard  aA  being  witliio  the  parview  of  bw  pamit  and  position  in  lociety— joat  as  mach  so  as  k 

is  befitting  in  a  scholar  to  be  familiar  with  historyp  or  a  diplomatist  with  living  languages  and  tb« 

laws  of  nations.    There  is,  in  fact,  not  a  word  in  this  section,  nor  in  the  work  to  which  it  belongs 

that  should  not  be  made  a  part  of  the  coane  of  instroction  for  all  yonths  who  are  to  gain  thelf 

living  and  maintain  their  standing  in  society  by  the  practice  of  HasbanrlTy  and  a  knowledge  of 

its  principles.    This  Note  would  apply  almost  as  well  anywhere  as  here ;  we  only  seize  tlie  oe 

casion  to  urge  an  impression  which  we  believe  cannot  be  too  often  saggeated  or  too  widely  acted 

on,  as  to  the  variety  of  knowledge  and  of  studies  that  ought  to  embellish  the  profession  of  tha 

practical  agriculturist,  as  well  as  aagment  its  profits.  '  Ed.  Farm,  Lib.]  i 

[*  As  this  nombef  or  volume  of  The  Farmers'  Library  may  fall  into  the  hands  of  persona  ' 

who  do  not  possess  the  Monthly  Journal  or  Agriculturi  in  which  it  was  published,  it 

aeems  proper  u»  refer  here  to  that  extraordinary  *'  Triatisi  on  Milch  Cows,"  by  M.  Oucnov, 

Of  the  validity  of  that  work  the  strongest  proof  baa  been  adduced,  not  only  by  the  nnanimoM 

doclaration  of  Committees  of  French  8ocietie%  bat  In  the  testimony  of  American  agricoltariaif 

of  ondisputed  judgment,  and  of  ttie^higheat  reapectability.    Of  tliese  we  will  take  room  only  for 

the  following  statement  at  a  Farmers'  Club  mooting  in  Boston :  **  Mr.  Denny  fully  accorded  with 

Mr.  Brooks  in  bia  estamaio  of  tho  treatment  >f  cattlo  by  Goenov.    Be  had  teaiad  iia  vbIim  hr 
(l»5i 
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(1681.)  Largely  developed  mUk'Tems^  as  the  sabcataneous  veins  along 
tbe  under  part  of  the  abdomen  are  commonly  called,  are  regarded  as  a 
aource  of  milk.  This  is  a  popular  error,  for  die  milk-vein  bas  no  conneo 
tioB  with  tbe  udder ;  but  "  altbougb  tbe  subcutaneous  or  milk-vein  has 
nothing  to  do  with  the  udder,"  says  Mr.  Youatt,  "  but  conveys  tbe  blood 
from  tbe  fore  part  of  tbe  chest  and  sides  to  the  inguinal  vein,  yet  a  large 
railk-vein  certainly  indicates  a  strongly  developed  vascular  system — one 
faviMrable  to  secretion  generally,  and  to  that  of  the  milk  among  tbe  rest."* 

(1682.)  Let  us  now  attend  to  the  young  calf.  The  navel-string  should 
b^  examined  that  no  blood  be  dropping  from  it,  and  that  it  is  not  in 
too  raw  a  state.  Inattention  to  this  inspection  may  overlook  the  cause 
of  the  navel-ill,  the  treatment  of  wbicli  is  given  below ;  and  insignificant 
as  this  complaint  is  usually  regarded,  it  carries  off  more  calves  than  most 
breeders  are  aware  of. 

(1683.)  The  fii-st  food  which  the  calf  receives  consists  of  what  its  mother 
iifst  yields  after  calving,  namely,  biestings.  Being  of  the  consistence  of 
egg,  it  seems  to  be  an  appropriate  food  for  the  foetus  just  ushered  into  tbe 
world.  On  giving  the  calf  its  first  feed  by  the  hand,  in  a  crib  in  R,  fig.  3, 
Plate  III.,  it  may  be  found  to  have  gained  its  feet,  or  it  may  be  content  to 
lie  still.  In  whichever  position  it  is  found,  let  it  remain  so,  and  let  tbe 
dairy-maid  take  a  little  biesting  in  a  small  dish— -a  handy,  formed  like  a 
miniature  milk-pail,  and  of  similar  materials,  will  be  found  a  convenient 
one — and  let  her  put  her  left  arm  round  the  neck  of  the  calf,  and  support 
its  lower  jaw  with  the  palm  of  the  hand,  keeping  its  moUth  a  little  elevated, 
and  open,  by  introducing  the  thumb  of  the  same  band  into  tbe  side  of  its 
mouth.  Then  let  her  fill  the  hollow  of  her  right  hand  vnth  biestings,  and 
pour  it  into  the  calf's  mouth,  introducing  a  finger  or  two  into  it  f<H'  the 
calf  to  suck,  when  it  will  drink  the  liquid.  Thus  let  her  supply  the  calf) 
in  handfull  after  handfull,  as  much  as  it  is  inclined  to  take.  When  it  re^ 
fuses  to  take  more,  the  creature  should  be  cleaned  of  tbe  biesting  that  may 
have  fiown  over.  Sometimes,  on  a  calf  being  begun  to  be  fed,  when  lying, 
it  attempts  to  get  upon  its  feet,  and,  if  able,  let  it  do  so,  and  rather  assist  it 
up  than  prevent  it.  Some  people  are  afraid  to  give  a  calf  as  much  biest- 
ings at  fii-st  as  it  can  take,  because  it  is  said  to  produce  the  navel-ill.  This 
is  nonsense ;  let  the  creature  take  as  much  as  it  pleases,  ibr  biestings 
never  harmed  a  calf,  and  certainly  never  produced  navel-ill,  though  it  has 
been  accused  of  it ;  but  if  the  truth  were  investigated,  the  illness  would  be 
found  to  have  proceeded  from  neglect  of  proper  inspection  in  due  time, 
arising  from  ignorance  of  the  danger.  I  have  minutely  detailed  the  pri- 
mary and  simple  process  of  feeding  a  new  dropped  calf  by  hand,  because 
very  absurd  ways  are  adopted  in  doing  it.  Nothing  is  more  common  than 
to  plunge  the  calf's  head  into  a  large  quantity  of  biestings,  and  because 
thb  liquid  bubbles  around  its  mouth  with  the  breath  of  the  nose,  and  it 
will  not  attempt  to  drink  it,  its  head  is  the  more  forcibly  thrust  and  kept 
down  into  the  tub.  How  can  it  drink  with  its  nose  immersed  among  the 
fluid  7  And  why  should  a  calf  be  expected  at  first  to  drink  with  its  head 

diBtribatiiig  a  otlinber  of  copies  amon^  intdligent  pr€utieal  farmers,  and  their  united  report  was 
In  &vor  of  tfae  high  valae  of  tbe  work.  Ono  of  them  went  m  far  as  to  say  that  a  farmer  keeping 
twenty  cows  coold  well  afford  to  give  $100  for  this  treatise  of  Go6non,  if  it  conid  not  be  obtained 
at  a  less  cost."  According  to  this  treatise^  the  qaality  and  qaantity  of  milk  which  any  cow  wil 
giiie  may  be  aecorately  determined  by  obsenriog  natural  marks  or  external  indicatioiM  aloiie 
These  marks  have  been  fully  illostrated  by  engravings  designed  to  explain  the  system  as  already 
poblisbed  in  Thb  Moktblt  JofritaJi  or  AaaiooLTvai,  oonnecled  with  Tbk  Farvkm*  Lv 

*«YoMtl«a><3Mtti^ 
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dinOH,  when  its  natural  instinct  shouTd  lead  it  to  suck  with  its  head  up  ?  It 
Aould  always  be  borne  in  mind  that  feeding  calves  by  the  hand  is  an  un* 
lltt^«rrt?  process  ;  nevertheless,  it  is  a  convenient,  practicable  and  easy 'one, 
provided  it  is  conducted  in  a  proper  manner.  The  creature  must  be  taught 
to  drinkt  and  a  good  mode  ot  teaching  it  I  have  described  above.  In  this 
way  it  is  fed  as  often  as  the  cow  is  milked,  which  is  three  times  a  day. 
After  the  first  two  or  three  days,  however,  another  plan  should  be  adopted, 
for  it  should  not  be  accustomed  to  suck  the  fingers,  as  then  it  will  not  drink 
without  their  assistance.  The  succeeding  plan  is  to  put  a  finger  or  two 
of  the  right  hand  into  its  mouth,  and  holding  the  small  pail  of  milk  with 
the  left  under  its  head,  bring  the  head  gradually  down  into  the  pail,  where 
the  fingers  induce  it  to  take  a  few  gluts  of  the  milk ;  but  in  doing  this, 
the  fingers  should  be  gently  withdrawn  while  the  head  is  kept  down  in  its 
position  with  the  hand,  taking  care  to  keep  the  nostrils  above  the  milk. 
In  a  few  days  moi*e  the  fingers  will  not  be  required,  and  in  a  few  days 
more  still  you  vrill  see  the  calf  drink  of  its  own  accord. 

(1684.)  For  the  first  month  the  calf  usually  has  as  much  sweet  milk 
warm  from  the  cow  as  it  can  drink.  It  will  be  able  to  drink  about  3  quarts 
at  each  meal,  and  in  three  meals  a  day,  in  the  morning,  noon  and  evening, 
it  will  consume  8  quarts.  Afler  the  first  month  it  gets  its  quantity  of  milk 
at  only  2  meals,  morning  and  evening.  It  is  supported  3  months  in  all  on 
milk,  during  which  time  it  should  have  as  much  sweet-milk  as  it  can  drink. 
Such  feeding  will  be  considered  expensive,  and  no  doubt  it  is,  but  there  is' 
ilo  other  way  of  bringing  up  a  good  calf.  Some  people  grudge  sweet-milk 
afler  a  few  days,  and  take  the  cream  off  it,  and  give  the  skimmed  to  the 
dalves.  This  is  considered  thrifty  management ;  but  its  result  does  not 
insure  immediate  gain,  because  it  is  not  possible  to  extract  double  advantage 
from  a  given  quantity  of  sweet-milk.  If  butter  is  preferred  to  calves,  or 
^od  beasts  at  an  after  period,  the  wish  is  attained,  and  the  farmer  has  had 
bis  preference;  but  he  must  know — at  least  ought  to  know — ^that  he  can- 
not obtain  butter  and  good  beasts  from  the  same  milk.  Others,  more  gen- 
erous, give  half  sweet  and  half  skimmed  milk  to  their  calves;  while  some 
provide  a  substitute  for  a  part  of  the  milk,  by  making  gelatine  of  boiled 
linseed  or  sago,  and  give  it  with  no  milk.  When  milk  is  actually  scarce, 
sach  expedients  are  permissible  ;  but  when  it  is  plentiful,  and  is  used  for . 
other  purposes  than  merely  to  serve  the  farm-house,  the  adoption  of  ex- ' 
pedients  is  a  practical  avowal  that  the  farmer  does  not  wish  to  bring  up 
his  stock  as  he  might  do. 

(1685.)  The  jelly  from  linseed,  or  lythaXf  as  it  is  called,  is  easily  made 
by  boiling  gooa  linseed  in  water,  and  while  it  is  in  a  hot  state  to  pour  it 
in  a  vessel  to  cool,  when  it  becomes  a  firm  jell^,  a  proportion  of  which  is 
taken  every  meal,  and  bruised  down  in  a  tubfull  of  warm  milk,  and  dis- 
tributed  to  the  calves.  They  are  veiy  fond  of  it,  and  in  the  third  month 
of  the  calf's  age,  when  it  can  drink  a  large  quantity  of  liquid  at  a  time. 
and  during  a  day,  it  is  an  excellent  food  for  them.  Sago  may  be  preparea 
io  the  same  way.  But  a  better  substance  for  calves  than  either  is,  in  my 
opinion,  pea-meal.  It  should  not  be  boiled,  but  made  into  hrosCj  by  pour- 
ing hot  water  upon  it,  and  stirring  the  mixture  till  it  \&Jine.  It  becomes 
gelatinous  on  cooling;  and  when  cold,  a  portion  of  it  is  put  into  new  warm 
milk,  and  mixed  so  intimately  with  the  hand  that  not  a  lump  of  the  meal 
can  be  felt ;  and  the  mixture  is  made  of  a  consistence  which  a  calf  can 
easily  drink. 

(1686.)  Another  mode  of  bringing  up  calves  by  breeders  of  stock  is  to 
aUow  them  to  suck  their  mothers,  and  the  plan  is  arranged  in  this  way : 
Either  a  large  crib  is  erected  at  a  convenient  part  ot  parts  of  the  cows' 
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byre,  to  contain  a  number  of  calves  each,  in  a  loose  state,  and  when  th* 
hours  arrive  at  which  they  are  fed,  they  are  let  out  of  the  cribs,  whence 
they  each  proceed  forthwith  to  the  cow  that  supports  it ;  or  the  calves  are 
tied  by  the  neck  in  stalls  erected  for  the  purpose  against  the  wall  of  the 
byre,  immediately  behind  the  cows,  and  when  the  hours  of  the  respective 
meals  arrive,  they  are  loosened  from  the  tyings,  and  pass  across  the  byre 
to  the  cows.  Generally,  in  both  cases,  one  cow  suckles  two  calves ;  and 
a  cow  that  has  calved  early  may  suckle  two  sets,  or  four  calves,  or  at  least 
three,  in  the  season. 

(1687.)  With  regard  to  the  merits  of  this  plan,  I  must  remark  that  I  am 
averse  to  tyine  calves  by  the  neck.  It  cramps  their  motions  and  deprives 
them  of  that  freedom  of  action  which  is  so  conducive  to  health.  By  pre- 
venting motion  they  will  no  doubt  sooner  acquire  condition  ;  but  for  stock- 
calves,  kept  for  the  fonnation  of  a  herd,  this  is  of  less  importance  than 
strength  acquired  by  moderate  exercise  within  a  limited  size  of  crib.  As 
to  having  a  number  of  calves  within  the  same  crib,  though  they  all  have 
liberty  of  motion,  they  are  so  commixed  as  to  have  liberty  to  suck  at  one 
another.  The  ears,  navel,  scrotum  and  teats,  suffer  by  this  diity  habit; 
and  there  is  no  preventing  it  after  it  has  been  acquired,  so  long  as  two  re- 
main together.  Upon  the  whole,  therefoie,  I  much  prefer  the  separata 
crib  to  each  calf,  so  formed  of  spars  as  to  allow  every  calf  to  see  its  neigh- 
bors, and  so  sensibly  in  company,  as  to  remove  the  idea  of  loneliness.  The 
separation  prevents  the  abominable  habit  of  sucking  being  acquired ;  and 
the  crib  is  as  large  and  no  larger  than  to  allow  them  to  move  about  for 
exercise,  without  fatigue. 

(1688.)  In  regard  to  suckling  calves,  there  is  no  question  it  is  the  best 
way  of  bringing  them  up,  provided  tlie  calf  has  free  access  to  its  mothez 
or  the  cow  which  is  supporting  it;  but  I  am  doubtful  of  the  superiority  of 
suckling  over  feeding  by  hand,  in  the  case  where  the  calf  is  only  allowed 
to  go  to  the  cow  at  stated  times.  It  saves  the  trouble  of  milking  the  cowf 
and  giving  milk  to  the  calves ;  but  the  saving  of  trouble  is  not  so  import- 
ant a  consideration  in  the  rearing  of  young  stock  as  the  promotion  of  theii 
welfare.  There  is  one  objection  to  suckling  where  one  cow  brings  up  two 
calves — that  the  quantity  of  milk  afforded  to  each  is'  unknown  ;  and  the 
stronger  or  more  cunning  calf  may  steal  the  larger  share.  True,  they  are 
both  brought  up ;  but  are  they  brought  up  as  well  as  they  might  be,  with 
the  assistance  of  nourishing  food,  when  the  milk  becomes  scarcer,  whick 
it  will  be  to  each  calf  the  older  it  grows.  Another  objection  to  suckling  ia^ 
that  a  cow  which  suckles  calves  at  one  period  of  the  season  does  not  take 
kindly  afterward  to  milking  with  the  hand  ;  and  a  cow  will  always  prefei 
to  be  sucked  to  being  roilKed  by  the  hand.  Unless,  therefore,  cows  are 
kept  for  the  purpose  of  su^ling,  they  become  troublesome  to  milk  aflei 
the  calves  are  weaned« 

(1689.)  At  a  month  old  the  male  calves  that  are  not  intended  to  be  kepi 
for  bulls  are  castrated.  Though  the  operation  is  very  simple  and  safe,  yet 
it  should  not  be  performed  at  a  time  when  there  is  any  affection  of  the 
navel-string,  or  in^cation  of  costivencss  or  dysentery ;  these  exciting  causes 
of  the  system  should  first  be  removed  ere  another  is  voluntarily  superaildcil. 
Supposing  the  calf  is  in  good  health,  the  castration  is  performed  in  this 
manner  :  An  assistant  places  the  calf  upon  its  rump  on  the  litter,  and,  sit- 
ting down  himself,  takes  it  between  his  outstretched  limbs  on  the  ground, 
with  its  back  against  his  breast.  Then  seizing  a  hind  hock  of  the  calf  in 
each  hand,  he  di*aw8  a  hind  leg  up  to  each  side  of  its  body,  and  holds  hoth 
in  that  position  as  firmly  as  he  can.  The  operator  makes  the  testicles  keep 
the  scrotum  smooth  and  stretched  with  hb  leh  hand,  and  then  cuts  with  a 
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sharp  knife  through  all  the  integuments  till  he  reaches  one  testicle,  which 
he  seizes,  pulls  out  as  much  of  the  spermatic  cord  as  he  can,  and  there  di- 
vides it.  The  same  operation  is  performed  on  the  other  testicle,  and  the 
castration  is  finished  in  a  minute  or  two.  The  calf  feels  stiff  in  the  hind 
quarter  for  a  few  days,  and  the  scrotum  may  swell ;  and  if  the  swelling 
appear  to  become  serious,  fomentations  of  warm  water  should  be  fre- 
quently applied ;  and  should  suppuration  ensue,  the  incisions  made  in  the 
scrotum  should  be  opened  to  give  it  vent;  but  the  probability  is  that  the 
cut  will  heal  by  the  first  intention,  and  give  no  farther  uneasiness  to  tlie 
calf  than  a  feeling  of  stiffness  in  the  hind  quarter  for  a  few  days. 

(1690.)  When  the  air  becomes  mild,  as  the  season  advances,  and  when 
the  older  calves  attain  the  age  of  two  months,  they  should  be  taken  out 
of  the  cribs,  and  put  into  the  court  k,  fig.  3,  Plate  III.,  during  the  day; 
and  after  a  few  days*  endui'ance  to  the  air,  should  be  sheltered  under  tne 
shed  in  the  court  at  night,  instead  of  being  again  put  into  the  cribs.  Some 
sweet  hay  should  be  offered  them  every  day,  as  also  a  few  sheep-slices  of 
Swedish  turnips  to  munch  at.  Such  a  change  of  food  may  liave  some 
effect  on  the  constitution  of  the  calves,  causing  costiveness  in  some  and 
looseness  in  othera ;  but  no  harm  will  arise  fiom  these  symptoms,  if  reme- 
dial measures  are  employed  in  time.  Large  lumps  of  chalk  to  lick  at  will 
be  found  serviceable  m  looseness.  The  shed  of  the  court  should  be  fitted 
up  with  small  racks  and  mangers  to  contain  the  hay  and  turnips,  and 
chalk.  Should  a  very  wet,  snowy,  stormy,  or  cold  day  appear  after  the 
calves  have  been  put  into  the  court,  they  should  be  brought  back  to  their 
cribs  till  the  storm  pass  away. 

(1691.)  At  three  or  four  months  old,  according  to  the  supply  of  milk 
and  the  ready  state  of  the  grass  to  receive  them,  the  calves  should  be 
weaned  in  the  ordinary  seniority,  due  regard  being  at  the  same  time  had 
to  their  constitutional  strength.  If  a  calf  has  been  always  strong  and 
healthy,  it  may  be  the  sooner  weaned  from  milk,  if  there  is  erass  to  sup- 
port it ;  but  should  it  have  ailed,  or  be  natui*ally  puny,  it  should  be  remem- 
bered that  good,  sweet  milk  is  the  best  remedy  that  can  be  administered  to 
promote  condition  or  reci-uit  debility,  and  should  be  given  with  an  unspar- 
mg  but  judicious  hand.  Calves,  on  being  weaned,  should  not  be  depnved 
of  milk  at  once ;  it  should  be  lessened  in  quantity  daily,  and  given  at 
longer  intervals  by  degrees,  so  as  that  they  may  not  be  sensible  of  their 
loss  when  it  is  entirely  withheld.  I  have  frequently  observed  that  when 
calves  are  stinted  of  milk  preparatory  to  weaning,  means  of  supplying 
them  with  a  sufficient  quantity  of  food  of  an  enticmg  nature  are  not  so 
well  attended  to  as  they  ought.  Fresh  bundles  of  the  most  clovery  por- 
tions of  the  hay,  turnips  fresh  sliced,  pure  fresh  water  at  will,  a  little 
pounded  oil-cake,  if  presented  at  times  when  they  used  to  get  their  milk, 
will  induce  them  to  eat  those  substitutes  with  contentment ;  whereas,  when 
these  are  entirely  neglected,  or  the  trouble  grudged  in  supplying  them,  and 
the  creatures  left  to  pick  up  what  they  can  find  for  themselves  in  a  court 
or  bare  lea,  they  cannot  but  suffer  from  hunger,  and  vociferate  for  the  loss 
of  what  they  had  enjoyed  till  then.  Thus  treated,  they  evidently  fall  off 
in  condition ;  and  which  if  they  do  at  the  critical  period  of  weaning,  the 
ffi'eater  portion  of  the  ensuing  summer  will  elapse  ere  they  regain  their 
former  condition,  strength,  and  sleekness  of  coat.  A  small  paddock  near 
the  steading  is  an  excellent  place  for  weaning  calves,  before  turning  them 
out  to  a  pasture  field  ;  but  then  it  should  afford  a  full  bite  of  grass  to  sup- 
port them  as  the  milk  is  taken  from  them,  otherwise  they  will  be  more 
injured  than  benefited  in  it. 

(1692.)  When  BmU  calves  are  brought  up,  they  should  be  early  calved. 
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ijiid  recei%'e  as  much  new  milk  as  they  can  consume ;  and  they  should  not 
be  weaned  till  the  grass  is  fully  ready  to  support  them.  The  object  of  this 
high  keeping  is  not  to  fatten  them,  but  to  give  strength  to  their  hones  and 
rigor  to  their  constitution,  these  being  much  strengthened  by  the  quality 
and  quantity  of  food  given  to  calves  at  the  earliest  period  of  their  exist- 
ence. The  valuable  impulse  thus  given  in  calfhood  to  these  very  essential 
properties  in  bulls,  is  evinced  in  the  vigor  of  succeeding  life,  and  it  is  sure 
to  lay  a  foundation  upon  which  a  durable  superstructure  may  be  raised, 
a^d,  what  is  more,  no  durable  structure  can  be  raised  on  any  other.  Even 
in  ordinary  cases  push  a  calf  forward  in  the  first  month  of  its  existence,  and 
the  probability  will  be  that  it  will  evade  every  disease  incident  to  its  age. 

(1693.)  The  following  Table,  conutoing  the  dates  at  which  cows  shooM  calve  from  those  at 
which  tney  are  boiled,  will  be  foond  awtbl  to  yoa  for  reference.  It  is  unnecessary  to  fill  ep  the 
Table  with  marking  down  every  day  of  the  year,  as  within  tlie  abort  period  between  each  fort* 
niffbt  yoa  can  easily  cakrnlaie  the  particular  reckooiog  of  each  cow.  The  period  of  gestation  ia 
taken  at  273  days,  or  9  calendar  months,  which  is  the  minimam  time,  and  from  which  the  sj-mp- 
toma  of  calving  sboald  be  narrowly  watched  till  the  event  of  calving  actaally  takea  place. 

4   BICKOmifO-TABLK   FOR   THK    CALyiRO   09   COWS. 


When  Bulled. 

WUI  Calve. 
October ...  1, 

When  Bulled. 

WUlCslve.    H  When  Bulled. 

WiU  Catve. 

January....   1 

May 7 

February ..  4j  September.  10 

June 10 

•  •             ••••1«J 

I'l' 

21 

..          ..••lo.l       ••          .  •  •  .  «4 

24 

•  •            •  •  •  •  £10 

29 

June 4 

March 4|IOctober . ..  P 

July 7 

Febraary...lS 

November.  12 

..          ... • lo 

..                   ...alOl 

.•       ....22 

•  •                •  •  •  •  wmV 

• •          • • • • *0 

....26 

.Taly...i...  2 

April 1 

November.,  f* 

August 4 

1 

March 12 

December  .10 

...  .16 

15 

19 

••           ••••Jo 

h 

26 

• •             • • ■ • 4^ 

30 

nql 

December..  alSeptember.  l| 

Aprfl 9 

Janoary  ...  7 

Aagnat ....  13 

May 13; 

«•          ••«•!■ 

••                ■•••19 

23 

21 

27 

27! 

•  •          ••«>«51 

29 

J  1694.)  The  usual  modes  of  determinincf  whether  the  cow  is  in  calf  are  deceptive :  she  may  not 
d  when  bulled ;  ahe  may  take  the  bull  again  in  a  few  days;  and  she  may  not  show  evident 
^mptoma  of  calving  but  for  a  few  days  only  before  she  actnallv  calvca.  Tlie  most  certain  sign  of 
pregnancy  is  the  enlargement  of  the  abdomen  and  filling  of  the  flanks  in  tlie  third  or  feurtk 
month.  A  more  philofophical  method  of  determining  wbether  a  cow  ia  in  calf  at  all.  has  been 
discovered  by  medical  men  by  the  application  of  the  ear  to  the  flank  of  tlie  cow,  suggested  by  the 
curious  and  valuable  discoveries  brought  to  light  by  the  tlethetcajK.  *'  That  greatest  of  improve- 
ments in  veterinary  practice."  observes  Mr.  Yooatt,  "  the  application  of  tlie  ear  to  the  cheat  and 
belly  of  various  animals,  (in  order  to  detect  by  the  different  sounds— which,  after  a  short  time,  will 
be  easily  recognized — the  state  of  the  circulation  through  most  of  the  internal  organs,  and  conac> 
^nently  the  precise  seat  and  degree  of  inflammation  and  danger,)  has  now  enabled  the  breeder 
to  ascertain  the  exi»tence  ofpregnnncif  at  as  eariy  a  atage  of  it  as  nx  or  eight  treats.  The  bcnuing 
of  the  heart  of  the  calf  will  be  distinctly  beard,  twice  or  more  than  twice  aa  frequent  as  that  of  the 
ipother ;  and  each  pulsation  will  betray  the  singular  doohle-beating  of  the  fcptal  heart  This  wOl 
also  be  accompanied  by  the  audible  rushing  of  the  blood  tliroogh  the  vessels  of  the  placenta.  The 
Mr  should  be  applied  to  the  right  flank,  beginning  on  die  superior  part  of  it,  and  gradually  ahified 
downward  and  backward.    These  sounds  will  soon  be  heard,  and  cannot  be  mistaken."* 

(1695.)  Sirathaven  in  Scotland  has  long  been  famed  for  rearing  good  veal  for  the  Olaagow  and 
Edinburgh  markets.  Tliere  the  dairy  farmers  retain  their  quey-oalves  for  maintaining  the 
number  and  vigor  of  their  cow  stock,  while  they  feed  the  male  calves  for  veal.  Their  plan  is 
aimple  and  efBcacious,  and  therefore  may  be  followed  anywhere.  They  give  the  calves  milk 
only,  and  seldom  any  admixture,  and  they  do  not  allow  diem  to  sock  their  dama.  Some  give  milk 
but  sparingly  at  first,  to  whet  thoir  appetite,  and  all  take  care  not  to  produce  aoifeit  by  giving  too 
muoh  at  a  time.  The  young  calves  get  the  first  drawn  milk,  or  forehroad*^  as  it  is  termed,  and 
the  older,  less  of  the  fore-broads  and  more  of  the  afleringg^  and  fipequently  that  of  two  or  three 
oowa,  as  being  the  richest  portion  of  the  milk.  After  they  are  three  or  four  weeks  old  they  gel 
tl>andance  of  milk,  but  only  twice  a  day.  They  pet  plenty  of  dry  litter,  fresh  air,  moderate  warmt^ 
and  are  kept  nearly  in  the  dark  to  check  sportiveness.  They  are  not  bled  during  tbe  time  they 
are  fed,  and  a  lump  of  dhalk  is  placed  within  dieir  reach.  They  are  fed  from  4  to  6  weekly  when 
dioy  fetch  from  £3  to  £4  apiece;  and  it  ia  fetmd  more  profitable  to  fatten  a  number  of  calves  for 
that  time,  to  succeed  each  other,  than  to  force  them  beyond  the  state  of  marketable  veal,  of  from 
S5  lbs.  to  30  lbs.  per  qnarter.t 

(1696.)  DiMasen  of  Young  Ceifve*. — ^While  tpeaking  of  the  calf,  I  may  here  notice  die  diaeasea 
to  which  it  is  subject  at  this  period  of  its  existence,  and  in  this  season  of  the  year.  The  young 
calf  should  get  quit  of  the  black  and  glutinous  feces  that  had  been  accumulatm^  in  its  inteadnea 
during  the  latter  period  of  its  festal  existence ;  and  there  ia  no  aperient  better  suited  for  tbe  pop- 
yoM  than  biesdnga.  The  farmer,  therefore,  who  throws  it  away,  does  not  know  the  jeopardy  ia 
^bich  be  places  the  lives  of  this  branch  of  bis  young  stock.  Should  there  not  be  enouph  of  biest- 
|ngs  to  remove  the  faces,  9  or  3  ox.  of  caator-on,  beat  np  with  a  ydk  of  an  egg,  or  in  inick  grofli^ 
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•hoald  be  adcalsiatered,  and  a  Mraple  of  powdered  ginger,  to  act  a»  a  carminative.  In  caaea  of 
eostiveneas,  which  yoang  calvea  are  very  liable  to  couuracL  and  inattention  to  which,  at  first,  i* 
the  caaae  of  the  loss  of  many  of  the  beat  ^uung  utock,  ari^iing  partly  from  repletion  of  milk  at  times 
when  calves  are  permitted  to  sack  their  dams,  or  when  they  eat  too  mach  hay  at  one  time  after 
the  milk  haa  been  too  saddenly  removed  trom  tliem  at  weaning,  active  measures  shoald  be  adopt- 
ed to  prevent  its  confirmation,  for  then  the  case  becomes  hopeless,  as  fever  will  inevitably  ensue 
and  the  food  harden  intd  a  mass  in  the  mauiplica  Do«es  of  warm  water,  containing  a  solution  ^ 
S  or  3  oz.  of  Epsom  s^ts.  should  be  freqaentlv-  administered,  both  to  dissolve  the  matter  in  the 
atomach.  move  the  bowels,  and  wash  oat  die  stomach.  Calves  are  liable  to  a  disease  of  an  opposito 
naiare  (torn  this,  namely,  lootenett^namring  or  diarrltea.  They  are  most  subject  to  it  when  ^at  tp 
grass,  thoagb  still  on  milk,  at  too  early  an  age.  I  should  sny  tliat  if  so  treated  before  aitainmg  $1 
months,  they  are  certain  of  being  afiected  with  it.  One  means  of  prevention  is,  to  retain  tlie  calves 
in  the  house  or  shed  till  they  are  at  least  2  months  old,  and  if  a  little  older  so  much  the  better.  Of 
coarse,  it  is  only  the  Uitest  calves  that  are  likely  to  be  thos  treated,  the  earlier  having  attained  mar 
tare  age  for  weaning  before  the  grass  is  ready.  In  the  house,  scouring  mav  be  brought  on  by 
atarvatkio  and  excess,  and  on  grass  by  a  sudden  change  of  food.  So  long  as  the  calf  is  lively  and 
takes  its  milk,  there  need  be  no  apprehension  from  a  thin  discharge  of  iJeces;  but  dullness  and 
loathing  of  food,  accompanied  by  discharge,  should  create  alarm.  Tlie  first  application  of  a  remedy 
slioutd  be  a  mild  purgative,  to  remove,  if  possible,  the  irritation  of  the  bowels,  and  then  should  fol- 
low anodynes,  astringents,  and  alkaliea,  with  carminatives,  the  withdrawal  of  every  sort  of  greea 
food,  and  the  administration  of  fioar  or  pea-meal  gruel.  The  ibllowing  mixture  the  farmer  is  call- 
ed  to  "  rtiy  on.  and  it  is  recommended  that  he  shoald  have  it  always  ov  him.  as  it  will  do  for  all 
suckling  animals,  namehr,  4  oz.  of  prepared  chalk,  1  oz.  of  Winters'  bark,  powdered.  1  oz.  of 
laudanum,  and  1  pint  of^ water.  Give  3  or  3  table-spoonsfuU,  according  to  the  size  of  the  animaJL 
a  or  3  limes  a  day."*  Another  recipe  is:  "  Take  from  ^  oz.  to  £  oz.  of  tincture  of  rhubarb,  with 
an  equal  qaantity  of  water,  according  to  the  age  and  strength  of  the  calf.  To  be  given  every  al- 
ternate day  in  case  one  dose  is  not  sufficient  I  have  used  the  remedy  for  several  years,"  says  a 
writer,  "  and  have  not  lost  a  calf."t  Mr.  E.  E.  Dawson,  Ingetborpe,  Graniliam. recommends  this: 
**  For  yoang  calves  boil  ^  <a.  of  ground  black  pepper  in  half  a  pint  of  ale ;  add  a  tea-spoonfuU  of 
ginger;  mix  together;  to  be  given  lukewarm  every  morning  antil  the  calf  recovers  of  its  weak- 
ness; to  have  its  milk  as  ususi  Older  calves  will  require  }  more  for  a  complete  cure.  Great 
care  should  be  ased  in  Disking  use  of  tlie  above  recipe,  that  the  animal  does  not  receive  the  mix- 
tore  too  fast;  for  want  of  attention  mischief  may  be  aone."t  1  have  ^iven  all  these  remedies  for 
tfie  scour  in  calves,  for  it  would  appear  that  it  may  be  removed  by  various  means,  and  one  may  be 
more  efficacious  in  one  locality  than  in  any  otlier.  I  never  experienced  among  my  calves  but  one 
instance  of  serious  scouring.  It  was  a  Short-Hom  quey-calf,  and  the  recipe  which  effected  acun^ 
after  trying  many,  was  very  like  the  first,  though  I  now  forget  the  exact  ingredients,  with  the  ex- 
ception of  the  pint  of  water,  for  which  fiour-gruel  waa  substituted. 

(1697.)  Cttlf-lonte. — It  is  not  a  little  singular,  in  a  phvsiological  point  of  view,  that  there  should 
be  a  peeufiar  pedietUar  parante  appraprtafed  to  the  calf,  yet  such  appears  to  be  the  case,  althougli 
the  creature  is  by  no  means  common.  It  is  very  like  tne  ox-louse,  iiamatopiwns  etirygternuit  ^ 
966,  but  comparatively  narrower,  and  having  two  rows  of  dasky  spotsonlhe  abdomen.  It  is  termed 
Hamatopinut  vUuli,  or  loose  of  the  calf.  £ 

(1698.)  "  Although  partarition  is  a  nataral  process,"  as  well  observed  by  Mr.  Youatt,  "it  is  ao- 
companied  by  a  great  deal  of  febrile  excitement  The  sudden  transferring  of  powerful  and  acco- 
molaied  action  from  one  organ  to  another — from  the  womb  to  the  udder — must  cause  a  great  deal 
of  constitutional  disturbance,  as  well  as  liabilitv  to  local  inflammation."^  One  consequence  of  thia 
oonstimtional  distarbance  of  the  system  is  milk'fever.  "  The  cause  of  this  disease,"  says  Skellett, 
"  is  whatever  obstructs  perspiration,  and  accumulates  the  blood  internally ;  hence  it  may  be  pro 
daced  by  the  applksatien  of  cold  air,  by  lying  on  the  cold  ground,  or  by  givmg  cold  water  after  calv- 
ipg ;  and  tiiese  causes  will  naturally  produce  this  efiect  from  the  open  state  of  the  pores  at  this 
time,  and  from  the  external  parts  being  so  wide  and  relaxed  after  the  opemtiun.  Cows  in  high 
condition  are  more  sabject  tnan  others  to  this  complaint,  and  especially  if  they  have  been  kept 
up  for  some  weeks  before  calving."^  The  complaint  may  seize  the  cow  only  a  few  hours  after 
calving,  or  it  may  be  daya.  Its  first  attack  is  probably  not  observed  by  those  who  have  the  charga 
of  the  cows,  or  even  by  the  fitrmer  himself,  who  is  rather  ohary^  in  looking  after  the  condition  a 
his  cows,  in  case  of  offending  his  female  friends,  to  whose  special  care  that  portion  of  his  stock 
is  consigned. '  The  sympumis  are  first  known  by  the  cow  shifting  about  in  the  stall,  or  from 
plaee  to  place  if  loose,  lilting  one  leg  and  then  another,  being  easily  startled,  and  looking  wildlr 
about  her  as  if  she  had  lost  oer  calf,  and  blaring  for  it  Then  the  flanks  begin  to  heave,  the  moutn 
to  open  and  issoe  clear  water,  ahe  staggers  in  ner  walk,  and  at  length  loses  the  use  of  her  limbs 
and  lays  her  head  upon  her  side.  The  body  dien  swells,  the  extremities  feel  cold  and  clammy. 
Shivering  and  cold  sweats  follow,  the  pulse  becomes  irregular  and  death  ensues.  The  promptest 
remedy  to  be  used,  after  the  first  aymptom  has  been  observed,  is  to  bleed  to  the  extent  of  3  or  4 
ouarts ;  and  the  next  is  to  open  tne  bowels,  which  viHll  be  found  to  have  a  tendency  to  constipa- 
tion. From  1  lb.  to  1 1  lbs.  of  Epsom  salts,  according  to  the  strength  of  the  cow,  with  a  little  gin- 
ger and  carraway.  shoald  be  given  as  a  purge ;  and  if  the  dOse  does  not  operate  in  due  time.  1  lb. 
of  E  psom  salts  shoald  be  given  eveiy  6  hours  until  the  bowels  aie  opened.  This  result  will  \m 
BBoch  expedited  by  a  clyster  of  warm  thin  grael  and  soap  or  oil.  After  the  opening  medicine  baa 
operated,  a  cordial  drink  will  be  necessary,  by  which  time  the  cow  may  show  symptoms  of  recover^ 
ing  in  expressing  an  inclination  to  eat,  with  which  she  sliould  be  gratified,  but  with  precaution.** 

*  Johnson's  Farmei'B  Encyelopssdis,  art  Dimrkea.  t  Bell's  Weekly  Messenger  for  March,  1849. 

1  Mark-Lane  Express  for  November,  1842L  i|  Denny's  Monoffmpfaia  Anoplurorum  Britaanisi. 

$  Youatt  on  Catde.  IT  8kellett  on  the  Parturldon  of  the  Cow. 

[**  The  more  artificial  treatment  of  cattle  in  England  probably  prodooes  diseases  aud  casaaltiqi 

«tp  which  they  are  far  less  subject  it  oor  ooontry,  where  they  are  left  in  a  more  nttonl  and  onsi^ 
(901) 
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(1699.)  Red-water. — The  tiiuth  day  after  a  cow  has  calved,  an  uterine  discharge  tjhoukl 

Elacv  uiid  coiitiuue  tor  a  day  or  rwo.  alter  which  the  cow  will  i.-xhihit  nil  Uie  »^  iu|iuiius  of  ^ 
eailh.     I  hiivti  obs^ervod  lliHt  when  Uiia  discharge  dticii  uoi  take   pliicc   the  cow  u  ill  ooou   af' 
ter  mIiow  8\ni)itoiii!»  of  rcd- water.     She  will  evacuate  ariue  wiiii  difliciiliy,  which  wiUrtiinvbVb-aj 
in  Hiiiall  ctrt'arati,  and  be  highly  tiuired  with  blood,  and  at  Icnutli  appear  like  dark  gruands  of 
cofiee.     "The  nature  and  caaee  of  the  ditfeaj^  are  here  evideui  oiiuu^li,"  as  Mr.  Youatt  %weli ob- 
serves.    "  Durhig  the  period  uf  pregnancy  tliere  had  becu  fX>tiKidi'i-abIe  determi nation  of  bIc»od 
to  the  woiub.     A  degree  of  auscopiibility,  a  tendency  to  infldnimatory  action,  had  been  aet  apw 
and  this  had  been  iucreaoed  as  the  period  of  parturitioh  ap^iroadHHl.  and  was  afffrravated  by  ibe 
Mate  and  KCiierdl  fulliietts  of  blcKMi  to  whicii  she  had  incantiooKly  been  raided.    The  oeigLboriD^ 
organs  neceMKiirily  participated  in  this,  and  the  kidneys,  to  which  mi  moch  blood  is  sent  lor  tl^e 
proper  difKrbarge  of  Uieir  function,  either  qaiekly  diared  in  the  inflammation  ot  tlie  womb,  or 
first  look  an  iutiammalion.  and  sufTvred  most  by  means  of  it"*    The  prt*veniinn  of  ibis  diseaea 
is  recommend  vd  in  purgative  medicine  alter  calving:  but  as  rnch  an  admii.iKtration,  in  the  cir- 
cumstance, never  fails  to  atlect  the  quantity  of  milk  given  by  the  cow  for  some  time  after,  a  bet- 
ter plan  is  to  adminu*ier  food  which  will  operate  as  a  laxative  at  tlie  same  time,  for  some  tima 
before  as  well  as  after  ealviug.  and  the  suhatance  which  pof4-c>«»cs  these tw o  properties  ntnl-cuke. 
I  have  proved  liiis  from  experience.     I   loKt  two  cows  in  Forlan-hii-e  by  it-d  water,  one  a  ^joit- 
Hom  and  the  other  an  Aiiuan.  and  ojic  of  tlie  hinds  lost  one  also — all  in  difierent  but  socoee^iTa 
yeara.    By  examination  of  the  stomach  and  bowels  after  death,  1  became  satisfied  that  tl.e  defcr- 
mination  of  the  biood  to  the  womb  dariiig  pregnancy  had  caused  a  tendency  to  iutiammation  in 
the  boweld  and  stomach,  and  that  indigestion  and  conHiipation  were  the  confseijnences,  and  these 
were  at^gravated  by  the  stale  of  the  food,  which  consisted  entirely  of  8w'editih  tniuins.  wiiicb,at 
that  Bc•a^on.  in  April,  are  fibrous  and  sweet,  by  the  ju:c;e  becoming  c*oncem rated  in  tue  bulb,  and 
which  tl.e  more  readily  iudace  cattle  to  eat  tlicm.    The  nrmcdy  was  an  obvious  one :  give  laxa> 
tive  diet,  and  as  thai  cainiot  readily  be  effected  by  turnips,  jiarticularly  in  c(  wi>  which  do  not  re- 
ceive so  many  as  they  can  eat,  nor  by  raw  potatoes  which  incur  the  ribk  of  hoveo  (1294}.  and  to 
tlie  giving  of  potatoes  to  cows  I  have  always  had  an  utter  aversion — call  it  prejudice,  if  joe 
will ;  and  as  potatoes  boiled  have  no  laxative  effects,  the  only  alteinative  was  oii-cake,  and.  for- 
tunately, from  the  period  I  employed  it  medicinally  to  the  cows,  for  a  month  before  and  a  month 
after  calving,  to  the  extent  only  of  4  lbs.  a  day  to  each  cow,  and  which  qaafitity  was  also  given 
to  the  hind's  cows  about  ihe  time  of  their  calving,  the  complaint  was  never  more  seen  or  dreaded. 

(1700.)  1  may  hero  mention  an  onaccouniable  fatality  which  overtook  a  Short-Horn  cow  of 
mine,  in  Forfarshire,  immediately  after  calving.    She  was  an  extraordinary  milker,  giving  not 
less  than  30  quarts  a  day  in  summer  on  grass;  but  what  was  more  extraordinary,  for  two  calvinga 
the  milk  never  dried  up,  but  continued  to  6ow  lo  the  very  day  of  calving,  and  after  tltat  event  re- 
Cnmed  in  a  flush.    In  the  third  year  she  went  naturally  dry  for  about  a  month  previous  to  the  day 
of  reckoning ;  every  precaution,  however,  was  taken  that  the  milk  lAiould  dr^  up  without  giving 
bcr  any  uneasiness.    She  calved  in  high  health,  the  milk  returned  as  usual  in  a  great  Hush  after 
calviag.  but  it  proved  an  iniposKibility  to  draw  it  from  the  udder ;  not  a  teat  would  pass  lite  milk, 
mU  the  fonr  being  entirely  corded.    Uuills  were  introduced  into  them  at  firnt.  and  tlien  tubes  of 
lar^^r  size  were  pushed  up  to  the  root  of  each  teat    A  little  milk  ran  out  of  one  of  them— hope 
revived ;  but  it  slopped  running,  and  all  the  art  that  could  be  devised  by  a  skillful  sliepheid 
proved  of  no  avail  to  draw  milk  from  tlie  udder ;  rubbing  and  softening  the  udder  with  goose- 
grease,  making  it  warmer  wi  h  warm  water — all  to  no  purjiose.    To  render  the  case  more  dis- 
tressing, (here  was  not  a  veterinary  surgeon  in  the  dintricL    At  length,  the  udder  inflamed,  mor- 
tified, and  the  cow  died  in  the  most  excruciating  agony  on  tlie  third  day,  from  being  in  the  high- 
est state  of  health,  though  not  in  high  condition ;  for  her  milking  propensity  usually  kept  her  lean, 
but  still  she  was  always  spirited.    No  loss  of  the  kind  ever  aflected  my  mind  so  much — lo  think 
that  notliing  could  be  done  to  reliexe  the  distress  of  a  creature  that  could  not  help  ittself.    I  was 
told  afterward  bv  a  shepherd  to  whom  I  related  the  case,  that  1  should  have  cut  off  all  the  teals 
by  the  roots ;  which  horrid  operation  would,  of  coarse,  have  destroy  ed  her  for  a  milch  cow,  bot^ 
he  conceived,  would  have  saved  her  for  feeding.    He  had  never  seeu  that  operation  pertbrmed 
on  a  cow  ;  but  it  suggested  itself  to  him  in  consequence  of  having  been  obliged  at  times  to  cut  o8 
a  ewe's  teat  or  teats  to  save  her  life.    The  saggestion  I  think  good  ;  and  I  mention  it  that  it  may 
occur  to  you  in  similar  circumstances.    1  purchased  this  cow  when  a  quey  in  calf,  along  witn 
another,  from  Mr.  Currie,  then  in  Brandon,  Nonlinmberland. 

(1701.)  Cows  differ  very  much  in  the  time  the;^  continue  to  give  milk,  some  not  continuing  to 
yield  it  more  than  9  mouth",  while  others  afford  it  for  vears.  The  usual  time  for  oows  that  bear 
ealves  to  give  milk  is  10  months.  The  cow  tliat  died  in  consequence  of  the  corded  teats  men- 
tioned above,  (1700.)  gave  milk  for  3  years,  and  bore  a  calf  every  year.  A  cow  of  mine  that 
sl»pped  her  calf,  and  was  not  again  served  by  the  ball,  gave  milk  for  19  months.    Bat  many  ra- 

strained  condition.  Hence  with  us  the  parturition  of  cows  is  very  rarely  attended  with  any  dilB- 
colty  or  danger — so  rarely  as  scarcely  to  make  it  an  object  of  attention  or  solicitude ;  tbos  all  tba 
piecauUons,  descriptions  of  symptoms  and  remedies,  &c.  laid  down  here,  may  seem  to  be  almotf 
•nnecessary.  It  is  with  domestic  animals  as  with  the  human  family— ^too  much  care  and  manage, 
ment  seem  to  beget  difficaliiea.  The  fine  lady  is  watched  with  intense  solicitude ;  the  family 
physician  is  on  the  qui  vive  for  weeks  before  the  event ;  and  she  sometimes  falls  a  vic^tim  to  the 
contagious  sympathy  and  apprehensions  of  her  friends,  and  to  that  delicady  of  frame  and  constitu- 
tion which  is  the  fruit  of  too  much  refinement  in  her  rearing  and  physical  education.  The  poor 
laboring  man's  wife  has  no  such  fear,  and  no  aocb  difficulties.  The  misfortune  in  bis  case  is  that 
Jhildren  come  too  easy  and  too  fast  £d.  Farm,  lab\ 

*  Youatt  on  Cattle. 
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markable  intitances  of  cowa  giving  milk  for  a  long  time  are  on  record.  *'  The  immer.w  length  of 
time  for  which  some  oowa  wilJ  continue  to  give  milk,"  says  a  veterinaiy  writer. '  if  fnvorabljr 
treated,  ia  trulv  aatoiiiahinfl; ;  eo  much  so  ai>  to  appear  ahsoluiely  incredible.  My  own  observa- 
tion  on  tliia  nubjcct  cxtenoa  to  four  moHt  remarkable  cnaen:  I.  A  cow  purchased  by  a  Mr.  Ball, 
who  resided  near  Hampstead,  that  continued  to  give  milk  for  7  years,  subf«ouently  to  having  her 
first  and  only  calf.  2.  A  largo  dan  Suffolk  cow,  shown  to  mo  as  a  curiosity  oy  a  Yorkshire  farm« 
er.-  This  animal,  when  I  saw  her,  had  been  giving  milk  for  the  preceding  5  years,  daring 
which  period  she  had  not  any  calf  The  five-years'  milking  was  the  result  of  her  second  calvin:?. 
During  that  period,  attempts  had  been  made  to  breed  from  her,  but  ineffectually.  3.  A  umall 
a^od  cow,  belonging  to  ^farmier  near  Paris,  that  gave  milk  for  3  years  subsequent  to  her  last 
calf  4.  A  cow  in  the  possession  of  Mr.  Nichols,  Postmaster.  Lower  Merion -street,  Dublin.  This 
animal  was  in  Mr.  Nichols's  possession  for  4  ^-ears.  during  the  entire  of  which  time  she  continued 
to  give  an  uninterrupted  supply  of  milk,  which  did  not  dimininh  in  quantitv  more  than  3  pints 
per  diem,  and  that  only  in  the  winter  months.  ....  He  disposed  of  her  for  butchers'  meat,  eho 
Deinif  in  excellent  condition.  The  morning  of  the  day  on  which  she  vras  killed,  she  gave  her 
usual  quantity  of  milk."  * 

(1702.)  The  rame  writer  enters  fully  into  a  subject  with  which  I  was  not  previously  acquainted, 
namely,  the  possibility  of  securing  permanency  of  milk  in  the  cow.  This  is  efR;cted,  it  seems,  by 
simply  gtM^infr  the  cow  at  a  proper  time  after  calving.  The  operation  consists  in  catting  into 
the  tiank  of  tlic  cow,  and  in  destroying  the  ovaries  of  the  womb  by  tlie  introduction  of  the  nand. 
The  cow  must  have  acquired  her  full  stature,  so  that  it  may  be  performed  at  any  age  after  4  years.f 
She  should  be  at  the  findi  of  her  milk,  as  the  future  quantity  yielded  depends  on  tliat  wbicn  is  af* 
forded  bv  her  at  the  time  of  tlio  operation.  The  operation  may  be  performed  in  ten  da^-s  aflnr 
calving,  but  the  most  proper  time  apoears  to  be  3  or  4  weeks  aller.  The  cow  should  be  in  high 
healtli,  otherwise  the  operation  may  Vill  her  or  dry  up  tlie  milk.  The  only  preparation  required 
fiirthe  safety  of  the  operation  is,  that  the  cow  should  fast  12  or  14  hours,  and  the  milk  taken  away 
immediately  before  the  operation.  The  wound  heals  in  a  fortnight  or  three  weeks.  For  two  or 
three  days  alter  the  operation,  the  milk  may  diminish  in  quantity;  but  it  regains  its  measure  in 
about  a  week,  and  continues  at  that  mark  for  the  remainder  of  the  animal's  life,  or  as  long  as  the 
age  of  the  animal  permits  the  secretion  of  the  fluid ;  unless,  from  some  accidental  circumstance — 
such  as  the  attack  of  a  severe  disease — it  is  stopped ;  but  even  then  the  animal  may  be  easily  fat- 
tened. 

(1703.)  The  advantages  of  spaying  milch-cows  are  thus  summed  up :  "1.  Rendering  permanent 
the  secretion  of  milk,  and  having  a  much  greater  quantity  within  the  given  time  of  every  year 
2.  The  quality  of  the  milk  being  improved.  3.  The  uncertainty  of  and  the  dangers  incidental  to 
breeding  being  to  a  great  extent  avoided.  4.  The  increased  disposition  to  fatten,  even  when  giv- 
ing milk,  or  when,  from  excess  of  age,  or  from  accidental  circumstances,  the  secretion  of  milk  is 
checked ;  also,  the  very  short  time  required  for  the  attainment  of  marketable  condition.  5.  The 
meat  of  spayed  cattle  being  of  a  quality  superior  to  that  of  ordinary  cattle."  t  With  these  advan- 
tages^ of  coarse,  breeders  of  stock  can  have  nothing  to  do ;  but  since  the  operation  is  said  to  be 
quite  safe  in  its  results,  it  may  be  presented  to  the  notice  of  cow-feeders  in  towns. 

(1704.)  A  cow  will  desire  the  bull  in  4  or  5  weeks  after  calving.  The  symptoms  of  a  cow  being 
in  season  are  thus  well  described  by  Skellett :  "  She  will  suddenly  abate  of  her  milk,  and  be 
▼ery  restless ;  when  in  the  field  with  other  cows  i^e  will  be  frequently  riding  on  them,  and  if 
in  ihe  cow-house,  she  will  be  constantly  shifting  about  the  stall ;  her  tail  will  be  in  constant  mo- 
tion; she  will  be  freonentl^  dunging,  stalling  and  blaring;  will  lose  her  appetite :  her  external 
fiarts  will  appear  red  and  mflamed,  and  a  transparent  liquor  will  be  discharged  from  the  vagina, 
n  old  cows  these  symptoms  are  continued  4  or  5  days,  but  in  general  not  more  than  24  hours, 
and  at  other  times  not  more  than  3  or  6  hoars.  Thereu>re.  if  a  cow  is  intended  for  procreation, 
the  earliest  opportunity  should  be  taken  to  let  her  have  the  bull ;  for  if  it  be  neglected  then,  it 
w^ill  often  be  two  or  three  weeks  before  the  above  symptoms  will  return.  These  instructions," 
adds  Skellett,  "  are  necessary  to  be  given  only  to  the  proprietor  of  a  smalt  number  of  cows,  where 

a  ball  is  not  always  kept  with  them if  a  cow,  alter  calving,  shows  symptoms  of  season 

sooner  than  4  or  5  weeks,  which  is  sometimes  the  case,  she  should  not  be  permitted  to  have  ihe  bull 
sooner  than  4  or  5  weeks  from  that  period,  for  the  womb,  before  that  time,  is  generally  in  so  re- 
laxed a  state  as  not  to  be  capable  of  retaining  the  seed ;  consequently  she  seldom  proves  with  calf, 
if  she  is  safiered  to  take  him  sooner."  |f  This  last  remark  I  consider  of  great  value,  for  1  am  per- 
saaded  that  most  cases  of  cows  not  Molding  in  calf  the  first  serving  after  calving,  arises  from  ilie 
want  of  consideration  on  the  part  of  breeders,  whether  the  cow  is  in  that  recovered  state  from  the 
effects  of  calving  as  to  afford  a  reasonable  hope  that  she  will  conceive;  and  this  is  a  point  more  to 
be  considered  than  the  mere  lapse  of  time  after  calving,  for  a  oow  after  a  severe  labor,  may  be  in 
a  much  worse  state  for  conception,  even  at  doable  that  length  of  time,  than  another  which  has 


[t  It  is  not,  of  course,  meant  to  say  that  cattle  may  not  be  spayed  earlier.    On  the  contrary,  it 

is  quite  common,  especially  in  our  western  country,  to  spay  heifer^,  and  where  the  operator  has 

some  experience  there  is  little  danger.    Should  the  system  of  M.  GuxNoir,  by  which  it  may  at  « 

very  early  age  be  pronoanced  whether  a  calf  will  make  a  good  or  a  very  indifferent  milker,  be 

fully  established,  it  will  undoubtedly  become  expedient  for  farmers  to  sell  to  the  butcher  for  veal 

or  to  have  spayed  all  that  are  found  to  be  devoid  of  the  marks  or  escutcheons,    Bemg  spayed, 

they  have  a  greater  tendency  to  fat,  and  cases  might  happen  we  should  think,  where  the  farmer 

has  few  cattle  that  it  might  be  economical  to  bring  snch  condemned  and  spayed  heifers  und^r  the 

yoke.  Ed.  Farm.  Lih^ 

*  Fentnson  on  Distemper  among  Catde. 

t  Ferguson  en  Distemper  among  Cottle.  |  Skellett  on  the  Faztoridon  of  the  Cow 
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raaaed  ihe  calving  whh  eaiie,  Uioogh  the  former  may  come  aa  regalaHy  into  aeaaon  ■•  the 

The  Slate  of  tlic  body,  therefore,  aa  well  aa  the  lengui  of  time,  alioald  be  lakea  into  conaideratioB 

in  determihiog  this  lioint 

fl70:j.)  There  are  otlll  other  conaiderationa  connected  with  the  serving  of  cowa  which  deserve 
your  attention.  The  asaal  practice,  in  places  where  there  is  no  bull,  is  lo  take  tlie  cow  to  the  boll 
at  a  couvcuient  time  for  the  cattleman  to  go  with  her ;  and  shoald  she  have  passed  the  bloom  of 
tlie  seaxon  before  her  arrival  at  the  boU  the  insue  is  of  course  doobifiil.  The  cow  may  have  trav- 
eled a  long  distance  and  become  weary,  and  yet  no  rest  is  allowed  her,  and  she  must  ondervo 
the  still  fanlier  fatigue  of  being  served.  Some  peo[ile  cannot  be  satisfied  with  the  aervice  which 
their  cows  receive,  until  both  cow  and  bull  are  wearied  oat  Others  will  force  cither  the  cow  or 
bull,  or  both  togctlier,  against  their  inclination,  she  being  held  by  tlie  nose,  and  be  goaded  on  with 
threats  and  thnmps.  In  all  such  cases  the  chances  arc  much  against  conception.  There  ii^  to  be 
sore,  the  difficulty  of  not  having  the  boll  on  the  spot,  but,  when  he  is  reached,  he  may  have  been 
worn  oat  for  the  day  by  previous  service.  No  such  difficalty  is  felt  when  there  ia  a  bull  at  bone ; 
hut  even  then,  when  the  cow  has  to  be  taken  to  him  out  of  uie  byre,  for  example,  aome  judgment 
is  requisite  of  the  proper  time  at  which  she  should  be  taken  out :  and  this  can  only  be  ascertained 
by  studying  the  idiosyncracy  of  everv  cow.  and  remembering  each  case.  ^  It  appeara  to  me  to  be 
as  esaential  a  matter  to  keep  a  record  of  the  characteri<4ics  of  each  cow,  in  r^ard  to  her  slate  of 
season,  as  of  her  reckoning  to  calve ;  and  this  remark  is  strengthened  by  the  great  differencea,  in 
this  respect,  evinced  by  different  cows  under  tlie  same  treatment.  For  example,  one  arrives  soon 
at  maiare  season  after  the  symptoms  are  exhibited  ;  anotlier  requires  a  few  boors  to  arrive  at  the 
same  point,  and  the  season  continues  for  some  time  longer  in  a  languid  state.  A  third  runs  throogh 
the  course  of  season  in  a  few  hours,  while  a  fonnh  is  only  prepared  to  receive  the  bull  at  the  last 
Dart  of  her  season.  A  fifth  may  exhibit  great  fire  in  her  desire,  which  induces  her  keeper  to  have 
ner  served  at  once,  when  too  soon ;  while  another  shows  comparative  iodiflcrence,  and  in  waiting 
for  an  exhibition  of  increased  deaire  on  her  pan,  tlic  cicason  is  allowed  to  pass  off;  and  when  this  is 
the  cane,  some  cattlemen,  conscious  of  neglect,  and  afmid  of  detection,  will  persist  in  the  bull  serv- 
ing her,  tlraugh  slie  may  be  very  much  disinclined  fur  the  embrace,  and  does  everything  in  her 
power  to  avoid  it  There  is  no  way  so  natural  for  a  bull  serving  a  cow,  as  when  both  are  in  the  field 
together,  and  understand  one  another.  The  osost  proper  time  is  wisely  chosen  by  both,  and  failare 
of  conception  will  be  rare  in  the  circumitfance.  But  it  is  possible  that  the  boll  may  be  nnable  to 
obtain  possession  of  the  cow  in  the  field,  by  reason  of  disparity  in  hight  and  of  corporeal  conf(»mn- 
tioo ;  in  which  case  he  will  require  to  be  taken  to  a  part  of  the  ground  which  will  favor  his  par- 
pose.  Two  or  three  thorough  skips  are  quite  sufficient  for  the  purposes  of  conception.  The  cow 
uiould  be  put  into  and  kept  quiet  in  the  byre,  after  being  served  until  the  desire  leave  her,  and 
abe  should  get  no  food  or  water  for  aome  boors  after,  as  any  encouragement  of  discharges  from 
the  body  at  this  time,  by  food  and  drink,  is  inimical  to  the  retention  of  the  semen. 

(1706.)  "When  nature  is  satisfied."  says  Mr.  Skellett,  who  is  a  great  aotl)ority  in  the  vaccme 
department  of  veterinary  practice.  "  or  the  symptoms  of  season  disappear  in  the  animal,  concep- 
tion has  taken  place.  The  neck  of  the  womb  becomes  then  completely  closed  by  a  glutinous  sub- 
stance which  Nature  has  provided  for  that  purpose,  being  perfectly  transparent,  and  with  diffi- 
calty separated  from  the  parts.  Thia  matter  is  for  the  purpose  of  excluding  all  external  air 
finom  the  mouth  of  the  womb  daring  gestation,  which,  if  anmitt^  to  the  fceloa.  would  cornipt  the 
membranes  and  the  pellucid  liquor  in  which  the  foBtus  floata,  and  would  undoubtedly  cause  the 
cow  to  slink.  This  Klutinoas  substance  also  prevents  the  lips  of  the  mouth  of  the  wonab  fron 
growing  together;  and  when  the  cow  comes  into  season  it  beoumea  fluid — ^in  the  aot  of  copulation 
serving  to  lubricate  the  parts  and  prevent  inflammation."  * 


9,    THE  ADVANTAGES  OF  HAYING  FIELD-WORK  ALWAYS  IN  A 

FORWARD  STATE. 

*  Who  breakesh  timelv  his  fallow  nr  ley, 
Bets  forward  bis  hntmndrie  many  a  wajrei 
This,  timely  well  ended,  doth  forwardly  bring 
Not  only  thy  tillage^  but  all  other  thing.' 


(1707.)  The  season— earZy  spring — ^having  arrived  when  the  laboring 
and  sowing  land  for  the  varioas  crops  cultivated  on  a  farni  of  mixed  hus- 
bandry are  about  to  occupy  all  hands  for  several  months  to  come,  the 
injunction  of  old  Tusser  to  undertake  them  in  time  that  each  may  be  fin- 
ished in  its  proper  season,  should  be  regarded  as  a  sound  advice;  ibr 
whenever  your  field  labor  is  advanced  ever  so  little  at  every  opportunity  of 

•  fikeliert  on  the  Pasbniikw  oi  the  Gov. 
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>ireather  and  leisure,  no  premature  approaQh  of  the  ensuing  season  can 
come  upon  you  unawares ;  and  should  the  season,  on  the  other  hand,  be 
Relayed  beyond  its  usual  period  by  natural  causes,  you  will  be  ready  to 
proceed  with  your  work  whenever  the  weather  proves  favorable.  When 
work  advances  little  by  little,  there  is  time  to  do  it  effectually ;  or,  if  it  be 
not  then  executed  in  an  effectual  manner,  you  have  yourself  to  blame  for 
not  looking  after  it.  When  I  say,  however,  that  work  may  be  advanced 
little  by  little,  I  do  not  mean  that  it  should  be  done  in  a  slow,  careless 
manner,  as  if  the  work-people  were  unimpressed  with  the  importance  of 
what  they  were  doing.  The  advantage  of  doing  even  a  little  is  that  what- 
ever is  done  is  not  to  do  afterward;  and  that  a  little  may  be  done  as  wcll^ 
and  in  as  short  a  time,  as  if  it  had  been  done  as  a  pait  of  a  great  opera- 
tion. In  this  way,  even  if  only  one  man  is  kept  constantly  at  the  plow, 
he  would  turn  over,  in  the  course  of  a  time  considered  shoit  when  looked 
back  upon,  an  extent  of  around  almost  incredible.  He  will  turn  over  an 
impeiial  acre  a  day,  that  is,  6  acres  a  week,  24  acres  in  a  month,  and  72 
acres  in  the  coui*se  of  the  dark  and  short  days  of  the  winter  quarter.  All 
this  he  will  accomplish  on  the  supposition  that  he  has  been  enabled  to  go 
at  his  plow  every  working  day ;  but  as  that  cannot  probably  happen  in 
the  winter  quarter,  suppose  he  turns  over  50  acres  in^tead  of  72,  these  will 
still  comprehend  the  plowing  of  the  whole  extent  of  ground  allotted  to 
be  worked  every  year  by  each  pair  orhorses  when  the  farm  was  taken.  In 
fact,  here  is  a  large  proportion  of  a  whole  year's  plowing  done  in  a  single, 
and  in  the  shortest  quarter  of  the  year. 

(1708.)  Now,  a  week  or  two  may  quickly  pass  in  winter  in  doing  things 
of  little  moment,  and  which,  in  fact,  amount  to  time  being  thrown  away ; 
such  as  sending  away  a  rake  of  all  the  draughts  to  a  stock  corn-market,  on 
a  day  when  there  is  little  prospect  of  disposing  of  the  grain,  and  when  they 
would  have  been  better  employed  at  home  at  the  plow ;  or  driving  some  ma- 
terial on  the  farm  which  would  better  and  easier  be  done  when  the  plows  are 
laid  idle  at  any  rate  by  frost ;  or  in  setting  men  to  the  corn-bam  to  thresh 
or  clean  com,  and  laying  the  horses  idle  for  the  time ;  or  in  contiiving 
some  unimportant  work  to  fill  up  the  time  for  half  a  day,  until  the  frost 
thaws  a  little  on  the  lea,  because  it  would  give  too  much  trouble  to  take 
the  plows  from  the  lea  to  the  stubble  field,  if  there  be  any  such  at  the  time. 
Sharpening  and  setting  irons  differently  may  form  a  reasonable  excuse  for 
shifting  the  plows  from  a  stubble  to  a  lea  field,  but  no  such  excuse  is  avail- 
able in  neglecting  to  make  the  opposite  transference.  Such  omissions 
and  instances  of  misdirected  labor  are  too  much  regarded  as  trifles  in  win- 
ter ;  but  is  undeniable  that  they  occupy  as  much  time  as  more  important 
work ;  and  in  a  season,  too,  when  every  operation  of  the  field  is  prepara- 
tory to  one  at  a  more  busy  season.  Occasionally  the  state  of  the  work 
will  force  the  consideration  on  the  farmer,  that  it  is  not  so  far  advanced  aa 
it  should  be,  or  even  as  he  could  wish ;  still,  instead  of  pursuing  a  different 
course  from  that  which  has  given  rise  to  the  reflection  occasioned  by  the 
delay,  his  unsatisfied  mind  consoles  itself  with  the  assurance  thai  when 
the  season  for  active  work  actually  arrives,  the  people  will  be  able  to  make 
up  for  the  lost  time.  This  is,  however,  mere  delusion ;  for  if  work  can  be 
made  up,  so  can  timty  the  two  being  inseparable ;  and  yet  how  can  lost 
time  be  made  up,  when  every  moment  of  the  year  has  its  work  to  per- 
form, and  when  that  period,  long  as  it  is,  is  usually  found  too  short  in 
iiv^hich  to  do  everything  as  it  ought  to  he  done  ?  **  There's  the  rub."  For 
time  eludes  pursuit,  and  brooks  no  inten'uption ;  but  neglected  work, 
though  attempted  to  be  overtaken— and  it  may  bp  overtaken  before  its. 
]^|ie — stiU  the  race  will  never  tenaiuate  ^  ^  siUijfactory  manner.    The 
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neglected  work  may,  no  doubt,  be  done  in  a  short  time — ^in  an  unpreco- 
dentedly  short  time  ;  but  in  that  case,  it  is  the  time  in  which  the  work  is 
done  that  is  ^^oasted  of,  not  the  work  itself — ^the  measure,  and  not  the  thing 
measured,  which  is  held  up  to  view ;  and  yet,  time  being  the  standard  by 
which  all  well-executed  labor  is  measured,  it  cannot  be  deprived  of  that 
property,  whatever  devices  may  be  used  to  make  it  go  beyond  its  steady 
pace.  You  should  remember  that  its  pace  is  the  same  in  winter  as  in  sum- 
mer, and  the  extent  of  labor,  measured  by  the  length  of  its  tread,  ought  to 
be  as  p^reat  in  winter  as  in  summer,  otherwise  an  irreclaimable  error  is 
a.s8uredly  committed  in  that  season. 

(1709.)  Convinced  that  JiefdAahor  should  be  pereeveiingly  advanced  in 
winter,  whenever  practicable,  I  am  of  opinion  that  plan  is  good  which  ap- 
points plowmen  to  different  departments  of  labor ;  some  to  work  con- 
stantly on  the  farm,  others  occasionally  to  go  from  home  ;  some  to  be  con- 
stantly, or  n<»arly  so,  at  the  plow,  others  fi-eqnently  at  the  cart.  Thus  the 
benefits  of  the  subdivision  of  labor  may  be  extended  to  the  farm.  WTien 
a  certain  proportion  of  the  draughts  are  thus  set  aside  for  plowing,  tltat 
most  important  of  all  operations  will  not  only  be  well  done  by  those  whose 
special  duty  it  is  to  do  it,  but  perseveringly  and  judiciously  done.  This 
proportion  is  only  legitimately  employed  at  any  other  work  when  there  is 
xio  plowing  for  them  to  execute.  Flowing  being  a  steady  occupation,  not 
subject  to  the  irregular  action  of  the  cart,  can  be  performed  by  the  older 
men  and  hoi-ses,  who  cannot  so  well  bear  the  shocks  of  carting  as  younger 
men  and  horses. 

(1710.)  It  may  be  proper  to  give  some  familiar  examples  of  what  I 
mean  when  I  say  thatjifc/rf-labor  should  be  advanced  at  every  opportunity. 
The  order  of  work  in  spring  is  well  underetood ;  it  should  therefore  be 
the  study  of  the  farmer  to  conduct  the  operations  of  winter  so  as  to  suit 
those  of  spring  in  their  natural  order.  Il  the  weather  seems  tempting  to 
sow  spring  wheat,  then  a  portion  of  the  land  cleared  of  turnips  by  the 
sheep,  best  suited  to  that  species  of  crop,  should  be  so  plowed  as  to  an- 
swer wheat  instead  of  barley.  If  beans  are  desiderated  as  a  crop,  and 
there  is  land  suitable  for  their  culture,  then,  in  autumn  or  in  early  winter, 
the  stubble  land,  in  its  particular  state  should  be  so  plowed  as  to  suit  their 
growth  ;  and  in  whatever  mode  beans  are  to  be  afterward  cultivated,  care 
should  be  taken  to  have  the  land  particularly  dry,  by  letting  off  water  iu 
winter  by  additional  gaw-cuts,  where  necessary,  or  by  deepening  those 
already  existing,  where  they  seem  to  require  that  amendment.  Beans 
being  an  early  crop,  such  precautions  to  render  land  dry  on  the  sui*face 
are  requisite.  If  common  oats  are  to  be  sown  in  spring,  they  being  sown 
earlier  than  other  sorts,  the  lea  intended  for  them  should  be  plowed  first, 
and  means  taken  to  keep  it  dry  in  winter,  so  that  the  most  unpropitious 
weather  in  spring  may  not  find  the  land  in  an  unprepared  state.  What 
land  is  intended  for  potatoes,  what  for  turnips,  or  tares,  or  bare  fallow, 
should  be  prepared  in  their  respective  order ;  and  when  every  one  of  all 
these  objects  have  been  promoted,  and  there  is  found  little  or  nothing 
to  do  till  the  burst  of  spring-work  comes,  both  horses  and  men  may  enjoy 
a  day's  rest  now  and  then,  without  incurring  the  risk  of  throwing  work 
back  ;  but  before  such  recreations  are  indulged  in,  it  should  be  ascertained 
that  all  the  implements,  great  and  small,  have  been  repaired  for  work — 
the  plow-irons  all  new  laid — the  harrow-tines  new  laid  and  sharpened,  and 
fastened  firmly  into  the  bulls  of  the  harrows — the  harness  all  tight  and 
strong — ^tlie  sacks  new  patched  and  mended,  that  no  seed-corn  be  spilled 
upon  the  road — ^the  seed-corn  threshed,  measured  up,  and  sacked,  and 
what  is  last  wanted  put  into  the  granary — the  horses  new  shod,  that  no 
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casting  or  breaking  of  a  single  shoo  may  throw  a  pair  of  hoi-ses  out  of 
work  for  even  one  single  hour — in  short,  to  have  everything  prepared  to 
start  for  work  when  the  first  notice  of  spring  shall  be  heralded  in  the  sky. 
(1711.)  But  suppose  the  contraiy  of  all  this  to  happen;  suppose  that 
the  plow-irons  ana  harrow-tines  have  to  be  laid  and  sharpened,  when  per- 
haps to-morrow  they  may  be  wanted  in  the  field — a  stack  to  be  thresned 
for  seed-corn  or  for  horses'-corn  iu  the  midst  of  a  sowing  of  a  field — sup- 
pose, too,  that  only  a  week's  work  has  been  lost,  in  winter,  of  a  single 
pair  of  horses,  and  the  consequence  is  that  6  acres  of  land  have  to  be 
plowed  when  they  should  be  sown,  that  is,  a  loss  of  a  whole  day  of  6  pair 
of  horses,  or  of  2  days  of  3  pair — suppose  all  these  inconveniences  to  hap- 
pen in  the  busy  season  and  the  provoking  reflection  occurs  that  the  loss 
incurred  now  was  occasioned  by  tiifling  oflfputs  in  winter.  Compare  tho 
value  of  these  tiifles  with  the  lisk  of  finding  you  unprepared  for  sowing 
beans  or  spring  wheat.  Suppose,  once  more,  that  instead  of  having  tur- 
nips in  store  for  the  cattle,  when  the  oat-seed  is  begun  in  the  fields,  and 
that,  instead  of  being  able  to  prosecute  that  indispensable  piece  of  work 
without  interruption,  you  are  obliged  to  send  away  a  portion  of  tho 
draughts  to  bring  in  turnips,  whicli  must  be  hrottglit  in,  and  Virought  in, 
too,  fi'om  hand  to  mouth,  it  being  impossible,  in  the  circumstances,  to 
store  them.  In  short,  suppose  that  the  season  of  incessant  labor  arrives 
and  finds  you  unprepared  to  go  along  with  it — and  what  are  the  conse- 
quences 1  Every  creature  about  you,  man,  woman,  and  beast,  is  then 
toiled  beyond  endurance  every  day,  not  to  keep  vp  work,  which  is  a  light- 
some task,  but  to  make  up  work,  which  is  a  toilsome  task,  but  which  you 
said  you  could  easily  do,  when  you  were  idling  your  time  in  a  season  you 
consider  of  little  value  ;  and,  after  all,  this  toil  is  bestowed  in  vain  to  ob- 
tain the  end  you  wish,  namely,  to  prepare  your  crop  in  due  seafton.  You 
who  are  inexpeiienced  in  the  evils  of  procrastination  may  fancy  this  to  bo 
an  overdrawn  picture — even  an  impossible  casej  but  unfortunately  for 
that  supposition,  it  is  drawn  from  the  life.  I  have  seen  every  incident  oc- 
cur which  I  have  mentioned,  both  as  to  work  being  in  a  forward  and  in  a 
backward  state,  not,  it  is  true,  in  any  one  year ;  but  some  instances  in 
one,  and  some  in  another  year,  but  what  may  occur  in  different  years  may 
all  occur  in  one,  and  such  a  result  may  easily  be  realized  by  indulgence 
in  increased  negligence. 


10.    CROSS-PLOWING,  DRILLING,   AND  RIBBING   LAND. 

The  new-gftined  field  laid  down  in  seemly  drflls.** 

(1712.)  I  have  already  described  the  various  modes  of  plowing  land  at 
the  commencement  and  during  winter.  It  remains  for  me  to  describe 
other  modes  of  plowing,  which  were  deferred  fix>m  that  time  until  tho  sea- 
son in  which  they  are  usually  begun  to  be  executed,  namely,  spring. 
These  modes  are  cross-plowing,  drilling,  and  ribbing. 

(1713.)  And,  first,  as  to  cross-plowing,  I  have  alluded  to  this  mode  of 
plowing,  not  so  much  to  describe  it  minutely,  as  to  deprecate  its  practice 
oefore  winter.  "  Its  object  is  to  cut  across  the  existing  fuiTow-slices 
into  small  pieces,  that  the  land  may  be  tho  more  easily  pulverized  and 
prepared  tor  the  future  crop."    Fig.  312  represents  a  field  to  be  cross- 
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plowed,  and  it  is  purposely  formed  of  an  irregular  shape,  as  most  fields 
are,  to  show  the  side  n*om  which  the  cross-furrows  should  be  feered,  and 
the  mode  of  plowing  the  last,  or  irregular  feering,  according  to  the  circum- 
stances of  the  case. 

(1714.)  The  first  thing  to  be  done  in  preparing  any  field  for  cross-plow- 
ing is  to  render  its  surface  as  free  of  large  clods  as  possible ;  and  tnis  is 
effected  by  harrowing ^  an  operation  which  is  executed  by  an  implement 
that  will  be  particularly  described  when  it  comes  to  be  spoken  of  m  seed- 
time. The  winter's  frost  may  have  softened  the  clods  of  the  most  ob- 
durate clay-soil,  and  the  mould-board  of  the  plow  may  be  able  to  pulver- 
ize them  fine  enough,  and  the  lighter  soils  may  have  no  clods  on  tnem  at 
all ;  from  all- which  circumstances  it  may  be  regarded  as  a  loss  of  time  to 
harrow  the  ground  before  cross-plowing  it  in  spring ;  and,  for  these  rea- 
sons, I  believe,  some  farmers  do  not  practice  harrowing ;  but  it  appears 
to  me  to  be  always  the  surest  plan  of  pulverizing  the  soil  to  harrow  it  be- 
fore cross-plowing  the  winter  fun-ow;  because  you  cannot  be  sure  that, 
in  the  strongest  land,  all  the  clods  have  been  softened  to  the  heart  by  frost ; 
and  should  they  happen  still  to  be  hard  there,  and  become  buried  by  the 
cross-furrow,  they  will  not  be  so  easily  pulverized  as  when  lying  exposed 
upon  the  surface  of  the  ground  to  the  action  of  the  harrow ;  and  even  in 

^  the  lightest  soils,  the  harrows  not  only  make  a  smoother  surface,  but  assist 

,  in  intermixin]^  the  dry  frost-pulverized  soil  of  the  surface  with  the  moister 

I  and  firmer  soil  below,  at  least  as  far  as  the  tines  of  the  haiTOWS  reach. 

\  (1715.)  There  is  not  much  time  lost  in  harrowing  liefore  cross-plowing  ; 

for  although  the  harrowing  should  be  given  a  dovhte-tine,  that  is,  backward 
and  forward  upon  the  same  ground,  to  pulverize  the  clods,  or  equalize  the 
texture  of  the  ground  ;  and  although  it  should  be  given  across  instead  of 
along  the  ridges,  that  the  open  furrows  may  be  filled  up  \^"ith  soil  as  much 

I  as  possible,  whether  the  land  had  been  plowed  with  gore-furrows,  fig.  136, 

or  not — that  which  has  been  cloven  down  with  gore-furrows,  fig.  141,  or 
twice  gathered  up,  fig.  139,  being  the  most  difiScult  to  cross-harrow,  not 
only  on  account  of  the  numerous  open  fun'ows  of  the  former  method,  and 
the  inequality  of  the  gi'ound,  occasioned  by  the  latter,  but  because  both 

i  these  methods  are  adopted  for  winter  furrows  on  strong  land,  which  is  the 

most  difficult  to  be  labored  even  in  the  most  favorable  forms — yet  the 
worst  form  of  plowed  land  can  be  harrowed  in  a  short  time. 

(1716.)  Two  pairs  of  haiTOWs  should  be  set  to  cross-harrow  together,  as 
being  the  best  mode  of  accomplishing  effective  harrowing  in  all  cases,  aa 
will  be  shown  aflerward  ;  and  that  number  of  han*ows,  when  unconfined 

^  by  ridges,  will  cover  at  least  16  feet  in  breadth,  and  proceeding  at  the  rate 

^  of  2  miltjs  per  hour  for  9  working  hours,  will  give  19  acres  of  ground  a 

double  tine,  on  the  supposition  there  have  been  no  interruptions ;  but  as 
time  must  be  lost  in  turnings,  as  you  have  already  seen  in  plowing  (930), 
and  a  breathing  occasionally  given  to  the  horses,  that  quantity  of  land  can- 
not be  haiTowed  a  double  tine  at  that  rate  of  traveling,  in  the  ordinary 
mode  of  conducting  labor ;  but  say  that  16  acres  are  thus  cross-harrowed 

»  in  the  course  of  a  day,  a  half  day's  harrowing  ^^11  make  room  for  a  num- 

I  her  of  plows. 

(1717.)  If  time  presses,  the  feerings  for  cross-plowing  can  be  commenced 

almost  immediately  after  the  harrows  have  started ;  and  if  these  cannot  get 

way  before  the  plow,  it  can  either  take  a  bout  or  two  in  each  feering,  till 

the  harrows  have  passed  the  space  for  the  next  feering,  or  the  harrows  can 

pass  along  the  lines  of  each  feering  before  the  plow,  and  return  and  finish 

the  harrowing  of  the  ground  between  the  feerings.     Thus  in  fig.  312,  after 

tfie  line  of  feering  e/h^a  been  harrowed,  the  plow  can  either  take  a  bout 
<soe) 
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or  two  around  it,  till  the  harrows  have  passed  the  next  line  of  feering  gh; 
or  the  harrows  can  go  along  each  line  of  feering,  first  ef,  then  g  A,  then 
%  kj  and  so  along  I  m  and  n  o,  in  succession,  to  prepare  the  ground  for  feer- 
ing, and  then  return  and  harrow  out  the  ground  hetween  e  and  g,  g  and  t, 
i  and  I,  and  I  and  n.  In  this  way  the  harrowing,  and  feering,  and  the 
plowing  of  the  (Hfferent  feerings  can  he  proceeded  with  at  the  same 
time.    But  if  time  is  not  urgent,  the  systematic  mode  is  to  harrow  the  field 

Fig.  319. 
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in  a  continuous  manner,  beginning  along  the  fence  a  h  from  the  gate  at  h 
and  proceeding  by  breadths  of  the  haiTows  across  the  field  till  the  otliei 
side  of  it,  c  d^  id  reached  ;  or  another  equally  eiFective  mode  is  to  step  oft 
feerings  from  a  b,  in  breadths  of  30  yards  in  succession,  along  the  field,  in 
the  manner  1  am  about  to  describe,  for  cross-plowing ;  and  this  mode  has 
the  advantage  of  giving  an  easier  turning  to  the  horses  at  the  landings. 

(1718.)  Suppose,  then,  that  all  or  as  much  of  the  field  to  be  cross-plowed 
has  been  harrowed  as  will  give  scope  to  a  single  plow  to  make  the  feer- 
ings without  interruption.  In  choosing  the  side  of  the  field  at  which  the 
feerings  should  commence,  it  is  a  convenient  inile  to  begin  at  the  sitle 
farthest  from  the  gate,  and  approach  gradually  toward  it,  and  its  conve- 
nience consists  in  not  having  to  pass  the  finished  feerings,  and  so  to  avoid 
the  risk  of  trampling  on  the  plowed  to  get  at  the  unplowed  land.  Th« 
convenience  of  this  rule  is  felt  not  only  in  cross-plowing,  but  in  prosecu 
ting  every  species  of  field-work ;  and  besides  avoiding  the  risk  of  damage 
to  finished  work,  it  is  gratifying  to  the  minds  of  laborers  to  think  that,  at 
their  work  proceeds,  they  approach  the  nearer  home ;  while  it  conveys  to 
others  the  idea  of  a  well-laid  plan,  to  witness  the  operations  of  a  field 
which  have  commenced  at  its  farthest  end,  and  are  finished  at  the  gate, 
where  all  the  implements  employed  meet,  ready  to  be  conveyed  to  another 
field.  The  gate  in  this  instance  is  like  home,  and  in  most  instances  it  is 
placed  on  that  side  or  comer  of  the  field  nearest  the  steading.  In  the  par- 
ticular  case  of  the  field  represented  by  fig.  312,  these  conveniences  are  not 
all  available,  owing  to  its  form,  which  is  a  very  common  one ;  and  peculiari- 
ties of  form  involve  considerations  in  regard  to  conducting  field  operations 
of  more  importance  than  mere  convenience,  and  one  of  these  is  the  most 
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important  one  of  Soss  of  time.  It  is  always  desirable  to  commence  a 
feering  at  a  straight  side  of  a  field,  whence  tbei*e  is  little  risk  of  error  in 
ing  off  the  feenngs  to  include  parallel  spaces  of  ground ;  and  wher  estrik- 
this  paiticular  is  not  attended  to,  much  time  is  needlessly  spent  in  plowing 
a  numl^r  of  inegular  pieces  of  ground.  It  is  better  to  leave  any  irregu- 
laiities  in  plowing  to  the  last ;  and,  as  an  irregularity  must  occur,  at  all 
events,  along  the  side  of  a  crooked  fence,  it  is  saving  of  time  to  throw  any 
inegular  plowing  to  that  side.  In  fig.  314  it  so  happens  that  the  straight* 
est  side  oi  the  field  is  nearest  the  gate  at  b,  and  the  crooke<I  fence,  c  to  d^ 
farthest  from  it.  In  pursuance  of  the  rule  just  announced,  the  ftering 
should  begin  along  the  side  of  the  straight  fence  a  b,  and  terminate  in  an 
irrc.jular  feering,  along  the  crooked  fence  c  d,  A  straight  feering  could, 
no  doubt,  he  made  at  first  along  c  d,  leaving  any  irregularity  l»etween  it 
and  the  fence  ;  but  the  setting  (iff  of  that  feering  jmrallvl  with  the  stmigbt 
fence  a  b,  in  order  to  avoid  making  an  irregularity  there  also,  would  im 
pose  considerable  labor,  and  take  up  more  time  than  the  advantage 
would  compensate  of  avoiding  the  inconvenience  of  having  to  pass  plowed 
ground. 

(1719.)  Let  the  first  feering,  then,  be  made  about  7  or  8  yai-ds  fi*om  the 
fence  a  b,  or  from  the  ditch-lip  of  that  fence,  if  thei-e  be  a  ditch  there. 
Some  farmers  neglect  the  head-ridge  in  the  cross-plowing,  and  measure 
the  feering  from  the  open  fuiTow  between  it  and  the  ends  of  the  ridges. 
I  maintain  that  the  head-ridges  should  be  plowed  at  this  time,  as  well  as 
the  rest  of  the  field,  for  if  they  are  neglected  now,  the  busy  seasons  of 
spring  and  of  early  summer  will  prevent  attention  being  paid  to  them  till, 
what  with  the  trampling  of  hoi'ses  in  working  the  land  for  green  crop,  and 
the  probable  dmuth  of  the  weather  in  those  seasons,  will  render  them  so 
very  hard  that  it  will  be  found  impracticable  to  plow  them,  and  they  will 
thus  be  deprived  of  the  ameliorating  effects  of  the  Fun  and  air  during  the 
pest  part  of  the  year.  Let  them,  therefore,  be  included  in  the  cross-plow- 
ing, although  they  cannot  be  c/'<7««-plowed  themselves.  But  if  it  is  det^ired 
to  plow  them  with  the  side-ridges,  which  form  the  head-ridges  to  the 
cross-plowing,  and  which  side-ridges  must  l>e  plowed  before  the  crop,  what- 
ever it  may  be,  can  be  sown  upon  them,  then  the  head-ridges  may  be  lef\ 
out  of  the  feering,  and  the  first  feering  be  struck  at  7  or  8  yards  fix>m  tlie 
head-ridge  open  fuiTow.  Suppose  that  this  line  of  feering  is  ef;  and  as 
it  is  executecl  in  the  same  way  as  that  already  descril)ed  in  feering  ridges 
in  (646),  1  refer  you  to  that  paragi*aph,  as  well  as  to  fig.  132,  where  the 
furrow-slices  m  n  are  shown  to  be  thrown  out  right  and  left  from  the  line 
of  feering  k  L  The  next  line  of  feering  is  g  7t,  at  30  yards'  distance  from 
e/,  and  so  there  is  a  feering  at  every  30  yaiils*  distance,  to  the  last  feer- 
ing, n  o. 

(1720.)  After  as  many  feerings  are  struck  as  there  are  plows  to  be  em- 
ployed in  cross-plowing,  each  plow  enters  a  feering,  and  first  lays  the 
fuiTOW-slices  of  the  feering  tojj^ether,  to  form  the  crown  of  the  future 
cross-plowed  break  of  land.  The  horses  are  hupped  around  each  feer- 
ing, e/,  g  ht  &c.,  till  about  ^  of  each  break  of  land  is  plowed,  that  is,  ^ 
from  e  toward  g^  and  \  from  g  toward  e,  thus  plowing  ^  the  break  be- 
tween e  and  g  by  /tupping  the  horses.  The  remaining  ^  of  the  break,  be- 
tween e  and  g,  is  then  plowed  by  hieing  the  hoi'ses  (90 1)  from  e  to  g,  and 
from  h  toy)  tiQ  the  middle,  between  e  and  g,  is  gained  by  an  open  furrow. 
No  open  furrows,  however,  are  left  in  cross-plowiniy,  these  l>eing  plowed 
together  again  by  2  or  3  bouts,  lessening  the  size  of  each  fuiTow  in  every 
bout,  till  the  last  one  is  closed  up  by  the  mould-board  of  the  plow,  which 
ia  laid  over  on  its  aide,  and  dragged  forward  while  the  pk>wman  holds 
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only  by  the  large  stilt.  The  obliteration  of  the  open-furrow  is  necessary 
to  avoid  any  hollow  that  would  be  lefl  there  across  the  ridges,  when  they 
are  again  plowed  into  form.  I  have  alluded  to  this  subject  before  in 
(667.) 

(1721.)  The  plowing  of  the  complete  feeiiugrs  is  all  plain  work,  and,  in- 
deed, the  only  difficulty  encountered  in  cross-plowing  is  when  the  last  or 
irregular  feering,  such  as  n  o,  is  reached.  Tiiis  feering  is  begun  to  be 
plowed  like  any  of  the  rest,  till  the  nearest  point  to  the  open  furrow  of  the 
head-ridge  is  attained,  and  if  the  head-ridges  have  been  included  in  the 
feeriugs,  then  the  plowing  proceeds  till  the  ditch-lip  or  hedge-root  stops 
the  plow ;  but  if  lefl  to  be  plowed  with  the  side-ridges,  a  small  feering 
should  be  made  at  the  lowest  points  of  the  ridges  at  the  head-ridge  furrow, 
and  the  break  included  between  these  points  and  the  feering  should  be 
plowed  out  by  hieing  the  horees  with  a  long  fun*ow  on  the  one  side  and 
a  short  one  on  the  other,  till  the  middle  is  gained,  where  the  ripen  furrow 
is  closed  up  like  the  others.  This  feering  will  take  longer  time  to  plow 
than  any  of  the  rest,  in  proportion  to  the  quantity  of  the  ground  turned 
over  in  it,  on  account  of  the  plow  having  to  go  empty  from  the  bend  of  the 
fence  to  the  points  on  both  sides. 

(1722.)  Had  the  field  been  a  true  rectangle,  like  the  space  included 
within  the  dotted  lines  anbt,  the  feering  might  have  been  struck  from 
either  fence,  and  there  would  have  been  no  loss  of  time  in  plowing  alter- 
nate long  and  short  furrows.  Scai'cely  a*  more  striking  comparison  can 
be  made  of  the  loss  of  time  in  plowing  land  of  the  same  extent  than  be 
tween  a  field  of  regular  and  irregular  form  at  a  busy  season.  The  letters 
p  and  r  indicate  single  and  double  ridges. 

(1723.)  The  furrow  given  at  cross-plowing  is  always  a  deep  one,  deeper 
than  the  one  given  at  the  commencement  of  winter ;  and  this  is  easily  ac^ 
complished,  as  the  land,  not  having  had  time  to  consolidate,  nor  any  labor 
executed  upon  it  to  consolidate  it,  the  plow  passes  easily  under  the  old 
furrow,  and  not  only  turns  it  over  again,  but  raises  a  portion  of  the  land 
below  it.  Indeed,  it  is  requisite  to  make  the  plow  talce  hold  of  this  firm 
substratum  in  order  to  keep  it  steady,  otherwise  the  formerly  turned-over 
furrows,  which  are  still  cloddy,  or  the  unrotted  stubble  which  has  been 
buried  by  the  plow,  may  form  obstacles  under  and  on  both  sides  of  the 
plow,  so  as  to  throw  it  out  of  operation  altogether,  or  at  least  so  affect  its 
motion  as  to  prevent  its  maintaining  an  equal  depth  of  furrow.  Perhaps 
9  inches  may  be  considered  a  good  average  depth  in  cross-plowing  with  a 
pair  of  horses. 

(1724.)  But  means  are  frequently  used  at  this  season  to  cross-plow  with 
a  deeper  furrow  than  can  be  reached  by  a  plow  drawn  by  a  pair  of  horses, 
3  or  4  horses  being  employed  for  the  purpose.  The  third  horse  is  very 
commonly  yoked  in  front  of  the  furrow-horse  of  the  plow,  and  harnessed 
in  cart-traces,  as  represented  in  the  trace-horse  of  the  cart  in  Plate  XVIIL, 
the  hooks  of  the  trace-chain  being  passed  into  a  link  of  the  plow-chains, 
behind  the  haims,  of  the  rear  horse.  A  simpler  plan  still  is  adopted  by 
only  using  the  plow-harness,  and  lengthening  the  plow-chains  by  short' 
ends,  that  is,  short  pieces  of  chain,  which  are  hooked  in  a  similar  manner 
to  that  just  described.  Neither  of  these  methods,  however,  will  bear  a 
comparison,  in  point  of  draught,  with  the  yoking  of  3  horses,  as  repre- 
sented in  fig.  201,  and  described  in  (909).  I  have  an  objection,  however, 
to  this  mode  of  yoking,  which  is  founded,  not  on  its  principles,  which  are 
faultless,  but  on  account  of  an  inconvenience  to  one  of  the  norses.  When 
80  yoked,  the  three  horses  work  nearly  abreast,  the  middle  one  being  only 
a  little  in  advance  of  those  on  either  side ;  and  the  objection  is,  that  tfao 
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middle  horse  will  become  more  heated  in  the  work,  in  that  position,  than 
either  of  the  other  two.  This  inconvenience  may  not  be  much  felt  in 
early  spring-work,  but  at  the  time  when  the  largest  proportion  of  cross- 
plowing  is  usually  executed,  or  in  summer,  the  middle  horse  must  suflfer 
considerably  more  than  the  others,  and  this  result  I  have  frequently  wit- 
nessed in  places  where  three  horses  are  still  yoked  abreast  to  the  harrows. 
There  are  various  modifications  of  yoking  three  horses  practiced  in  differ- 
ent parts  of  the  country,  to  which  reference  has  already  been  made  in 
(910),  (911)  and  (912),  and  where  will  also  be  found  methods  of  com- 
pensating the  labor  of  any  individual  horse  by  an  alteration  of  the  swing- 
tree,  when  unequally  yoked,  which  one  of  the  horses  is,  when  three  are 
made  to  work  together,  as  they  are  usually  yoked  in  tandem  fashion. 
Three  horses  will  take  a  depth  of  fuiTOW  of  11  or  12  inches,  according  to 
the  texture  and  depth  of  the  soil. 

(1725.)  A  still  greater  depth  maybe  attained,  and  is  fi'equently  desirable 
in  cross-plowing,  and  there  is  no  other  sort  of  plowing  which  affords  such 
iacilities  for  obtaining  a  deep  furrow.  This  greater  depth  is  attained  by 
yoking  four  horses  to  a  plow,  2  leading  and  2  folio wmg,  the  2  off  ones 
walking  in  the  furrow,  and  the  2  near  ones  on  the  firm  land.  Two  veiy 
convenient  and  efficient  modes  of  yoking  4  horses  may  be  seen  in  figs.  202 
and  203,  and  a  description  of  them  is  given  in  (913)  and  (914).  Yoked 
as  in  fig.  202,  the  leading  horses  are  best  harnessed,  as  in  the  traces  of  the 
cart,  Plate  XVIII;  but,  as  in  fig.  203,  they  may  be  in  their  usual  plow- 
harness,  with  the  exception  of  the  chains,  which  are  made  for  this  particu- 
lar mode  of  yoking.  The  depth  reached  by  a  4-horse  plow  is,  on  an  aver- 
age of  soils,  14  incbes.  I  have  used  the  4-horse  plow  much,  and  with  stout, 
well-matched  horses  have  never  reached  less  than  14  inches  in  obdui*ate 
subsoils  ;  while  in  freer  soil  and  substratum,  not  properly  a  subsoil,  but  ra- 
ther an  undisturbed  soil,  the  plow  went  to  16  inches  of  perpendicular  depth, 
and  the  work  was  most  satisfactory, 

(1726.)  An  ordinary  stout  plow  will  answer  for  3  horses,  and  so  it  may 
for  4,  where  there  are  no  bowlder-stones  in  the  land ;  but  where  a  consid- 
erable quantity  of  4-horse  plowing  is  desired  to  lie  executed,  it  is  better  to 
have  a  plow  made  for  the  purpose  a  little  stronger  than  the  ordinary  2- 
horse  plow. 

(1727.)  In  a  3-horse  yoke,  one  man  may  drive  all  the  horses  by  means 
of  reins  or  by  the  voice,  though  a  boy  to  assist  at  the  turnings  will  save  as 
much  time  in  that  matter  as  will  compensate  for  his  wages.  Where  3 
horses  are  yoked*  abreast,  one  man  may  as  easily  manage  them  as  2  horses. 
In  the  case  of  4  horses,  however,  there  should  be  a  man  to  drive  the  horses, 
and  this  is  usunlly  done  with  the  whip  instead  of  reins,  though  the  near 
leader  should  have  a  rein.  The  second  man,  in  this  case,  is  no  loss,  as  the 
4  horses  just  constitute  2  paira  of  the  ordinary  draughts.  Even  if  the  sec- 
ond man  were  taken  away  from  his  horses — which  should  never  be  the 
case— -and  set  to  other  work,  he  would  be  of  little  service,  as  his  mind 
would  be  constantly  occupied  with  the  desire  to  know  how  his  horaes  are 
getting  on  under  the  guidance  of  another  man.  But  the  fact  is,  that  no 
man  can  manage  4  hoi*ses  at  the  plow  with  advantage  to  the  work.  Fig. 
206  shows  how  a  4-horBe  plow  may  be  yoked  and  driven. 

(1728.)  This  deep  cross-plowing  with  a  3  or  4-horse  plow  should  not  be 
confounded  with  trench-plovring,  which  is  best  and  usually  performed  as 
represented  in  fig.  206.  Trench-plowing  only  deserves  the  name  when  a 
common  plow  goes  before  and  turns  over  a  furrow-slice,  and  in  the  bottom 
of  which  the  4-horse  plow  follows  and  goes  as  deep  as  it  can.  In  deep- 
pAewincf,  the  4-hor8e  plow  goes  as  deep  as  it  can  of  itself,  and  it  is  rare  that 
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to  distuib.  Deep-plowing  will  l>every  well  executed  faynaecommon plow 
following  aDOther  ID  tlie  Hatne  furrow;  and  when  the  substratum  ia  free, 
thid  is  a  veiy  good  way  of  stirring  up  the  soil  to  the  moderate  depth  of  10 
or  even  12  inchea. 

(17:i9.}  The  3  and  4-horM  plows  should  not  be  inconsiderately  employ- 
ed in  cnias -pi owing  in  spring,  because,  either  mode  of  plowing  occupying 
a  considerably  lunger  time  with  the  same  numlier  of  draughts,  and  employ- 
ing more  horses  than  ordinary  plowing,  It  cannot  be  prudently  employed 
on  land  that  is  immediately  to  be  occupied  by  an  early  spring  crop,  such 
aa  beans,  though  the  time  in  which  potatoes,  turnips,  snd  fallow  are  re- 
spectively finished,  will  afford  plenty  of  leisure  to  have  the  land  appropria- 
ted to  them  deeply  cross-plowed  in  the  best  i^anner. 

(1730.)  Next  as  to  drilling.  This  ia  a  form  of  plowing  very  difierent 
from  the  ordmary,  but  it  is  not  unlike  that  mode  of  plovrtng  stubble  in  some 


partsof  the  country  which  is  repreaented  by  fig.  143,  and  which  I  alluded 
to  only  to  condemn.  The  principal  reason  for  my  condemnation  of  it  was 
that,  while  it  profcBsed  to  turn  up  the  soil  to  the  action  of  the  atmosphere, 
it  buried  more  than  half  of  it  untouched  by  the  plow,  thus  in  a  great  meas- 
ure runnini;  counter  to  its  own  avowed  object.  On  comparing  fig.  313, 
with  fig.  142,  the^rm  of  the  two  modes  of  plowing  are  somewhat  similar, 
but  their  structure,  that  ia,  the  state  of  the  soil  within  and  without,  they 
are  very  different.  In  fig.  142,  the  ground  b  is  quite  solid  and  unmoved 
from  the  state  in  which  it  had  borne  crops,  and  the  moved  parts  a  are 
full  of  stubble  and  weeds.  The  lines  of  the  drills  c  are  quite  irregular, 
having  no  reference  to  the  quarters  of  the  compass,  the  direction  of  the 
ridges,  or  ia  parallelism  with  themselves.  The  regular  drill,  on  the  other 
hand,  is  formed  of  deep  loosened  soil,  plowed  and  harrowed  on  purpose, 
and  made  as  clear  of  woods  as  the  time  allotted  to  prapara  the  soil  will 
allow.  Drilling  is  a  finished  piece  of  work,  iho  nther  only  confessedly  a 
preparatory  one.  Drilling  is  essential  to  the  proper  cleaning  of  the  land  at 
a  future  period  of  the  season,  the  other  a  very  questionable  mode  of  attain- 
ing any  good  object. 

(1731.)  I  have  aaid  that  before  land  ia  drilled  it  should  be  well  pulver- 
ized, well  cleaned,  at  least  as  well  as  the  time  when  it  should  be  drill- 
ed will  allow  ;  and  the  ground  should  be  in  a  soft  state  by  labor  when 
drilling  is  Co  be  executed,  otherwise  the  drills  will  not  have  their  proper 
form  and  structore.  Drills  should  not  be  formed  on  hard  land,  nor  oagbl 
they  to  be  attempted  to  be  formed  on  hard  land,  as  tho  object  of  maJtnic 
them  at  all  is,  in  the  first  plurc,  tit  afTutd  a  sufficient  quantity  of  loose  soil  to 
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cover  the  manure  deposited  in  them  ;  in  the  next  place,  to  afford  the  rooCe 
of  plants  sufficient  freedom  to  roam  in  search  of  food ;  and,  in  the  l&st 
place,  to  afford  opportunity,  notwithstanding  the  presence  of  a  crop,  to  free 
the  land  of  weeds,  by  stirring  it  occasionally  with  proper  implements. 
There  is  no  way  of  effecting  all  these  objects  so  effectually  as  by  drillings. 
Accordingly,  all  crops  intended  to  melioi-ate  and  clean  the  ground  are  cul> 
tivated  in  drills,  and  these  are  what  are  called  green  crops,  namely,  pota- 
toes, turnips,  mangel-wurzel,  beans,  &c. 

(1732.)  After  land  has  been  much  plowed  and  harrowed,  and  eyen  rolled 
to  render  it  friable,  it  b  usually  in  a  flat  state,  whateyer  may  have  been 
the  form  in  which  it  had  been  before  plowed  ;  and  when  flat,  it  is  in  the 
best  state  for  being  plowed  into  drills.     Yet  strong  land  that  is  constantly 
retained  in  ridges  of^a  rounded  form,  that  is,  twice  gathered  up,  fig.  139 
and  (656),  will  exhibit  the  form  of  ridges,  even  after  it  has  been  well  pul- 
verized by  plowings,  harrowings,  and  rollings ;  it  will  still  appear  as  if 
gathered  up  from  the  flat,  fig.   133,  and  it  had  been  harrowea  and  rolled 
fine  on  the  surface.     Lighter  soil  with  the  same  work  will  appear  quite 
flat,  that  is,  of  a  uniform  surface  throughout,  not  as  if  it  were  level.     This 
distinction  in  the  appearance  of  the  ground  of  being  ridged  or  not  ridged, 
should  be  kept  in  view,  as  it  will  in  great  measure  determine  the  width 
of  space  that  should  be  left  between  the  drills  :  and  it  is  entirely  occasion- 
ed by  the  difference  of  the  foinn  in  which  the  different  sorts  of  soils  had 
been  previously  plowed.     Strong  soil  is  always  kept  round  by  repeated 
gatherings  up,  or  gatherings-up  based  on  casting  with  gore-furrows,  figs. 
135  and  136 ;  whereas  the  lighter  soils  are  usually  only  once  gathered  up, 
fig.  133,  cast  together  without  gore-furrows,  fig.  135,  or  plowed  two-out- 
and-two-in,  fig.  138. 

(1733.)  In  whichever  of  these  states  the  land  may  be,  whether  complete- 
ly flat  or  exhibiting  a  slight  indication  of  rounded  ridges,  the  drills  are 
made  of  the  same  form  ;  and  they  are  formed  in  the  following  various 
ways.  They  are  made  by  one  lauding  of  the  plow,  when  they  ai'e  said  to 
be  single,  or  they  are  made  with  a  bout  of  the  plow  when  they  are  called 
double  ;  and  both  single  and  double  drills  are  made  either  toward  or  Jrom 
the  Jeering,  Tjie  ultimate  forms  of  the  two  different  modes  are  apparently 
the  same,  but  that  which  makes  them  Jrom  the  feering  is  nevertheless  the 
best,  as  I  shall  show  in  the  sequel. 

(1734.)  In  beginning  to  make  drills,  let  us  take  one  of  the  simplest 
cases  that  present  themselves,  namely,  a  field  having  a  straie^ht  side  at  its 
farthest  end,  and  having  the  forms  of  ridges  still  visible;  and  as  it  is  requi- 
site in  strong  land  to  preserve  a  form  that  will  keep  it  as  dry  as  possible, 
the  drills  should  be  so  formed  upon  the  ridges  as  to  oe  accommodated  be- 
tween their  open  furrows.  If  the  ridges  are  15  feet  in  width,  6  drills  of 
30  inches  apart  will  fill  up  that  space  between  the  open  furrows ;  and  if 
18  feet  wide,  8  drills  of  27  inches  will  answer  the  same  end.  Wlien  the 
ground  is  flat,  any  width  of  drills  previously  determined  on  may  be  executed, 
have  seen  it  stated  in  cases  of  drilling  land  for  turnips  in  England,  that 
only  18  inches  was  a  good  distance  to  be  preserved  between  drills ;  but 
what  object  is  gained  by  adopting  a  distance  which  is  too  narrow  for  the 
free  operation  of  the  implements  required  to  keep  the  ground  clean,  I  can- 
not imagine. 

(1735.)  Suppose,  then,  that  the  ridges  present  a  form  of  15  feet  in  width 
on  strong  land,  they  should  be  made  30  inches  wide,  and  they  are  made 
in  this  way  :  Begin  at  the  end  of  the  field  farthest  from  the  gate,  and 
where  the  fence  runs  in  a  straight  line  ;  and  set  up  3  feering-poles  (446) 
in  a  straight  line  upon  the  nearest  furrow-brow  oT the  third  ndee  fix>m  the 
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fence,  and  15  inches  from  the  middle  of  its  open  furrow.     Split  out  the 
feering  along  the  line  of  the  poles,  turning  over  the  furrow-slices  first  to  one 
side  and  then  to  the  other,  like  the  furrow-slices  m  and  n,  along  the  feering 
k  I,  fig.  132.    The  reason  that  the  first  feerin?  is  made  on  the  fiirrow-hrow 
is,  that  when  the  drills  are  split  to  cover  the  dune,  or  whatever  else  is  put 
in  them,  the  place  which  the  hollow  now  occupies  will  then  be  filled  up 
by  the  drill,  and  the  open  furrow  will  then  be  the  hollow  between  the  drills 
upon  the  furrow-brow  of  both  ridges.    In  fig.  313,  suppose  a  &  to  be  the 
feering  in  the  furrow-brow  of  the  ridge.    On  passing  up  from  a  to  b,  the 
plow  lays  over  the  furrow-slice  c  d,  and  the  soil  having  been  pulverized,  it 
crumbles  down  in  a  continuous  heap  upon  the  firmer  land  under  it.     On 
gaining  the  head-ridge  at  the  other  end  of  the  feering,  the  horses  are  ^ied^ 
and  the  plow  comes  down  from  b  to  a,  laying  over  a  similar  furrow  n  o 
upon  the  firm  land.    A  similar  feering  is  made  in  the  furrow-brow  of  the 
6th  ridge  from  the  last,  and  so  on  upon  every  6th  ridge  across  the  field ; 
but  ere  the  field  is  all  feered  for  drilhng,  some  of  the  drills  are  formed  be- 
tween the  feerings,  that  the  land  may  be  proceeded  with  for  the  purpose 
it  has  been  drilled,  while  the  feering  and  tne  diilling  of  the  remainder  are 
proceeded  with.     To  proceed,  then,  with  the  drilling  at  the  first  feering, 
at  a  distance  of  30  inches,  this  previously  determined  width  of  the  drills  is 
measured  off  from  a  to  e,  and  this  the  plowman  does  with  his  plow-staff,  or 
shall  of  his  plow-spade,  as  that  implement  is  call  in  some  parts  of  the  coun- 
try, upon  which  the  various  breadths  of  drills  executed  on  the  farm  are 
notched  off.     The  plow  then  proceeds  from  e  tof,  preserving  a  parallelism 
with  the  feered  furrow  a  i,  laying  over  the  furrow-slice  g  h  upon  the  firm 
ground,  upon  which  it  crumbles  down  in  a  continuous  heap.     On  hieing 
the  horses  at  the  other  end  of  the  drills,  a  similar  distance  of  30  inches  is 
marked  off  from  b  to  t,  the  plow  passes  down  from  i  to  t,  laying  over  the 
furrow-slice  I  m  upon  the  firm  ground.     Hieing  the  horses  again,  the  plow 
passes  on  to  p,  and  goes  by  jp,  forming  another  drill  like  the  others.     The 
plowman  does  not  measure  off  the  width  of  every  drill  he  makes  in  this 
manner,  his  eye  being  able  to  keep  him  right  for  a  number  of  drills, 
across  which  he  then  lays  his  plow-staff,  to  ascertain  how  he  has  been  pro- 
ceedini^,  whether  the  drills  he  has  made  be  too  narrow,  or  too  wide,  or 
quite  the  proper,  breadth,  and  then  again  proceeds  with  his  work.     It  will 
be  observed,  from  the  description  of  this  process,  that  one  drill  has  been 
formed  every  time  the  plow  has  gone  up  m  the  direction  of  e  Jl  and  an- 
other every  time  in  coming  down  in  the  direction  off  t,  with  the  exception 
at  striking  the  feering,  when  the  plow  both  went  up  and  came  down  a  b. 
In  this  way  the  horses  are  made  to  hie  round  a  b,  and  the  plow  to  make  2 
drills  every  bout  till  2  ridges  on  each  side  of  the  feering  a  b  are  drilled 
up,  and  the  last  drill  will  be  made  close  behind  the  fence.     When  this 
takes  place,  the  plowman  ffoes  to  the  next  feering,  when  two  furrows  were 
split  out  as  at  a  5,  and  forms  drills  around  it  in  the  same  manner  till  2 
ndges  also  on  each  side  are  drilled.     Two  ridges  having  thus  been  drilled 
to  the  right  of  the  first  feering  and  two  to  the  left  of  the  second,  and  six 
ridges  intervening  between  the  feerings,  two  ridges  of  the  six  have  yet  to 
be  drilled,  upon  which  the  drills  are  formed  by  hupping  the  horses  from 
the  one  set  of  drills  to  the  other ;  but  in  doing  this,  caution  is  requisite  to 
make  all  the  drills  of  the  exact  width  of  30  inches,  and  particularly  the  last 
two  formed  at  the  junction  of  the  two  feerings.     The  caution  is  exercised 
by  the  plowman  applying  his  plow-staff  frequently  to  ascertain  the  breadth 
of  the  ground  to  be  drilled,  and  the  width  of  the  drills  themselves  ;  and 
should  he  find  that  he  has  more  or  less  gi'ound  than  he  should  have  for  the 
number  of  drills  he  has  yet  to  make,  he  must  modify  the  width  of  each 


120  THE  BOOK  OF  TUB  FARM — SPRING. 

drill,  BO  as  the  whole  number  may  be  very  near  the  width,  and  not  reserve 
any  surplus  or  deficient  ground  to  be  added  to,  or  substracted  from,  the 
last  diill  alone.  Another  caution  of  not  less  importance  is  to  ascertain  if 
the  ffround  to  be  last  drilled  is  of  the  same  breadth  at  both  ends  at  the 
beao-ridges,  for  if  this  point  is  not  attended  to,  the  last  diill  may  run  out  to 
a  point  at  one  end,  and  be  too  broad  at  the  other.  In  closing  every  feenng^ 
therefore,  the  greatest  caution  is  required  to  preserve  the  breadth  of  the 
drills. 

(1736.)  This  is  one  way  of  forming  single  drills,  and  the  following  is  an- 
other. Instead  of  splitting  out  the  feoring  a  b,  fig.  313,  as  just  described, 
the  plow  lays  two  furrows  together,  and  forms  a  finished  drill  with  an  ele- 
vated ridge,  in  the  place  of  the  hollow  furi'ow  a  h  ;  and  this  is  done  by 
hupping  the  horses  instead  of  hieing  them,  as  in  the  other  case.  Still  hup- 
ping the  horses  and  measuring  off  tlie  width  of  the  drills  as  formerly,  the 
next  drill  is  made  in  the  direction  oi  ft,  laying  the  furrow-slice  upon  the 
firm  ground,  toward  the  open  track  of  the  plow  left  m  making  the  previous 
drill  in  the  same  direction.  The  next  drill  is  made  in  the  direction  of  t  i, 
again  layinff  the  furrow-slice  toward  the  plow-track  lefl  open  in  form- 
ing the  previous  drill.  The  drills  are  thus  formed  around  the  first  fearing 
over  the  2  ridges  on  each  side,  then  over  the  2  ridges  on  each  side  of  the 
second  feering,  and  the  drills  are  closed  up  between  them,  with  the  pre- 
cautions noticed  above  (1735),  by  hieing  the  horses. 

(1737.)  The  essential  difierence  betwixt  these  two  methods  is  this.  In 
the  first,  the  furrow-slices  are  all  laid  over  Jrom  the  feerings  towaid  the 
unplowed  land,  and  the  horses  are  firat  ?ticd  and  then  hujyped  in  finish- 
ing the  feerings.  In  the  second  method,  the  furrow-slices  are  all  laid  over 
toward  the  feerings  and  the  plowed  land,  and  the  horses  are  first  hvpped 
and  then  hied.  As  to  the  treatment  of  the  horses,  there  is  no  difierence  in 
regard  to  them,  being  hupped  and  hied  in  both  cases,  but  there  is  a  consid- 
erable difierence  in  regard  to  the  treatment  of  the  land.  In  the  second 
method,  the  furrow-slice  being  laid  over  toward  the  open  track  which  the 
plow  has  made  in  making  the  previous  drill^  should  the  land  be  at  all 
cloddy,  and  it  is  impossible  to  reduce  every  clod  on  strong  land  at  all 
times,  clods  or  stones  may  roll  down  the  crumbling  furrow-slice,  acquiring 
an  impetus  by  the  action  of  the  ear  of  the  mould-board,  into  the  hollows 
between  the  drills  ;  and  this  is  no  imaginaiy  inconvenience,  for  clods  and 
stones  actually  roll  down  into  tho  said  hollows,  when  they  happen  to  be 
numerous,  or  when  the  soil  is  so  firm  as  to  acquire  a  considerable  force  of 
the  plow  to  elevate  it  into  drills,  and  when  it  is  apt  to  rise  in  large  masses 
before  crumbling  down  in  its  fall  firom  the  mould-board.     When  the  width 

'  of  the  drills  is  as  much  as  30  inches,  this  inconvenience  is  less  likely  to 

happen,  but  when  the  more  usual  width  of  27  inches  is  adopted,  I  have 
seen  it  occur  to  a  considerable  degree.  The  immediate  inconvenience  oc- 
casioned by  these  clods  is,  that  they  interrupt  the  progress  of  the  bean- 
barrow  when  the  land  is  drilled  up  in  this  way  for  the  bean-crop ;  and 
when  the  land  is  dunged,  they  occupy  the  best  part  of  the  drill,  and 
being  there  covered  up  with  the  dung,  they  remain  among  it,  and  form 

f  obstructions  to  those  roots  of  plants  that  may  be  pushing  thix>ugh  the 

I  manure  in  search  of  farther  sustenance.      At  all  events,  they  can  do  no 

good. 

(1738.)  In  the  first  method,  on  the  other  hand,  this  inconvenience  is  en- 
tirely avoided,  and  no  other  is  substituted  in  its  stead  ;  for  should  clods 
acid  stones  roll  away  from  the  furrow-slice  when  the  drill  is  making,  and 
which  they  will  inevitably  do  when  present,  upon  the  open  and  firm  land, 

I  they  remain  there  only  to  the  next  passage  of  tne  plow,  which  sweeps  them 
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away,  and  at  tbe  same  time  leaves  a  small  space  of  ground  between  the 
former  furrow-slice  and  its  track,  as  from  t  to  o,  &c.,  and  which  track  is 
clear  and  open,  ready  for  the  bean-barrow,  or  the  dung  that  may  be  de- 
posited in  it.  The  advantage  possessed  by  the  first  over  the  second  method 
of  drilling  in  these  respects  is  so  obvious,  that  any  argument  in  support  of 
it  appears  unnecessary,  and  being  so  obvious,  you  should  not  fail  to  adopt 
this  method  as  your  invariable  practice. 

(1739.)  When  the  ground  is  flat,  that  is,  when  the  ridges  are  not  remark** 
ably  prominent,  the  drills  are  made  the  common  width  of  27  inches,  some 
make  them  28  inches,  and  the  feering  is  conducted  in  the  same  way ;  but 
in  setting  off  any  feering  from  the  last  one,  when  there  is  no  such  guide  as 
the  breadth  of  lidges  to  measure  the  proper  distances,  care  should  be  taken 
to  set  oflT  such  distances  as  will  contain  a  determinate  number  of  drills 
of  the  fixed  width,  otherwise  an  error  will  inevitably  occur  at  the  closings 
of  the  feerings.  Thus,  if  the  drills  are  27  inches  in  width,  in  a  feering  of 
30  yards  broad,  6  ridges  of  1 5  feet,  each  making  a  veiy  convenient  breadth 
of  feering,  the  number  of  drills  will  be  exactly  40. 

(1740.)  So  much  for  single  drilling ;  now  for  double.  For  this  mode  the 
feeling  is  made  in  a  different  manner  from  that  for  the  single  mode  of  drill- 
ing. Supposing,  again,  that  the  ridges  are  visibly  marked  in  the  gi'ound, 
the  feering  is  taken  from  the  furrow-brow  of  the  ridge  nearest  the  fence, 
at  15  inches  from  its  extreme  outer  ed^e,  and  there  setting  up  a  straight 
line  of  poles,  split  out  the  feering  as  l)efore  by  the  plowing  passing  up  and 
down  in  the  same  furrow.  Suppose  this  furrow  to  be  represented  by  the 
line  in  « y  in  fig.  132,  then  set  up  a  square  table  at  d,  ana  mark  oflf  therar 
fi'om  a  line  with  poles  at  right  angles  in  the  direction  of  the  aiTow  through 
s  to  t.  Removing  the  square  table  to  g,  set  off  a  similar  and  a  parallel  line 
in  the  direction  of  the  other  arrow  through  u  to  v.  Split  out  both  these 
lines  with  the  plow  as  straight  as  the  plowman  can,  and  the  bottom  of  the 
furrow  in  them  will  form  a  guide  to  set  off  the  requisite  widths  of  drills  at 
right  angles  to  the  feering,  at  least  they  will  serve  to  check  the  plowman 
in  his  making  the  drills  correct.  Plowmen  expeit  at  drilling  are  apt  to 
contemn  such  guides  in  forming  double  drills,  because  they  conceive  thej 
can  preserve  the  widths  sufficiently  well  by  the  eye,  and  no  doubt  plow-  ' 
men  are  to  be  found  who  drill  with  precision,  and  I  have  met  with  such, 
though  very  few  in  number,  but  the  generality  of  them  cannot  be  intrusted 
in  this  delicate  task  without  a  guide  of  some  sort,  and  there  is  Oone  more 
simple  and  more  effective  than  the  one  I  have  described  and  recommend- 
ed. And  where  single  drilling  is  to  be  executed  on  land  on  which  no  ves* 
tige  of  a  ridge  is  seen,  it  is  quite  impossible  for  the  most  expert  driller  to 
set  off  the  feerings  with  sufficient  accuracy.  Plowmen,  I  know,  try  to  do 
it,  and  I  have  seen  good  ones  nearly  succeed  in  it,  but  never  witnessed 
one  who  was  not  obliged  to  modify  the  widths  of  the  drills  at  the  closings. 
Strict  accuracy  in  regard  to  drills  is  not  required  in  some  crops,  such  as  in 
the  bean  and  potato  ;  but  with  regard  to  the  turnip,  which  is  sown  with  a 
machine  set  to  a  given  width,  unless  the  drills  are  very  nearly  alike  in  breadth 
at  both  ends,  the  sowing  will  be  very  imperfectly  performed.  The  nseanSi 
too,  of  attaining  accuracy  are  so  simple — merely  drawing  two  or  three  fur- 
rows across  the  field — ^that  it  is  culpable  to  neglect  it.  There  will  be,  I 
am  certain,  more  time  spent  by  the  plowman  in  measuring  the  widths  of 
drills  with  his  plow-staff  at  every  closing,  than  he  would  spend  in  drawing 
a  few  cross-furrows  at  first ;  and  af^er  all  his  adjustments,  his  mind  is  not 
satisfied  that  he  has  dono  the  work  in  the  most  accurate  manner.  It  is 
true  that  with  all  the  assistance  cross-furrows  can  afford  him,  he  will  stiU 
have  to  measure  the  widths  of  drills  with  his  plow-staff  at  every  closingi 
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but  he  is  much  less  likely  to  eiT  in  his  measurements  while  having  tlie 
cross-fuiTows  to  guide  him  at  right  angles  to  the  direction  of  the  driUa^ 
than  in  measuring  at  random  in  a  supposed  right  direction.  This  is  so 
self-evident  that  your  mind  must  assent  to  the  facilites  afforded  by  cross- 
furrows. 

(1741.)  The  double  drills  are  formed  in  this  way,  on  the  supposition  that 
ridges  are  visible  at  15  feet  asunder ;  and  this  method  is  analogous  to  the 
first  method  of  feering  single  drills.     After  the  furrow-slice  c  d,  fig.  313,  is 
laid  over  at  the  feering  of  a  b  along  the  furrow-brow  of  the  ridge  nearest 
the  fence,  the  horses  are  hupped,  and  the  plow  is  made  to  come  down  at 
the  prescribed  width  of  the  drills,  namely,  30  inches,  along  the  line  ^e, 
and  to  put  a  furrow-slice  against  the  other  furrow-slice  cd,  which  had  just 
been  turned  over  upon  the  firm  ground,  and  in  doing  this  the  drill  receives 
a  somewhat  sharp-pointed  crest.     At  30  inches  this  crest  is  never  very 
sharp,  hut  at  27  inches  it  may  be  made  as  sharp  as  you  please,  by  making 
the  plow  go  a  little  deeper.     Then  hieing  the  horses,  the  plow  again  goes 
along  ejl  but  in  the  opposite  direction,  and  lays  over  the  furrow-slice  g  h 
on  the  open  ground.     Hupping  again,  the  horses  come  down  /?,  and  form 
the  other  side  of  the  drill  h  g ;  and  so  on,  one  drill  after  another.     No 
breaks  of  feerings  are  required  in  this  mode  of  drilling,  as  every  drill  is 
finished  as  it  is  foimed,  and  the  precautions  required  ai*e,  that  the  proper 
widths  of  the  drills  are  preserved  throughout  their  lengths,  in  whicn  they 
may  be  easily  checked  by  the  assistance  of  the  cross-furrows. 

(1742.)  The  other  moae  of  double  drilling  is  analogous  to  the  second 
mode  of  single  drilling.  Afler  the  feering-poles  are  set  up,  as  in  the 
former  case,  the  plowing  is  commenced  from  the  other  head-ridge,  and  the 
first  furi'ow-slice  n  o  h  laid  over  while  coming  down  b  a.  The  horses  are 
then  hied,  and  the  plow  is  passed  up  the  same  furrow  in  the  opposite  di- 
rection a  b,  and  having  little  eaith  to  lay  over,  but  a  small  furrow-slice  is 
laid  toward  c  d,  Hujjping  the  horses,  the  plow  is  then  brought  down  fe^ 
which  being  a  fi'esh  furrow,  the  fuiTow-shce  J  c  is  large,  and  completes 
the  drill  d  c.  Hieing  the  horses,  the  plow  again  passes  along  the  last  fur- 
row in  the  opposite  direction  ef,  and  having  little  earth  to  take  lays  over 
the  small  furrow-slice  g  h ;  and  then  hupping  again,  a  large  furrow-slice 
is  laid  over  from  q  and  completes  the  drill  h  g,  and  so  on,  one  drill  after 
another,  at  the  requisite  width. 

(1743.)  The  same  difference  exists  in  the  two  modes  of  making  these 
double  drills,  or  in  making  the  single.  Thus,  in  the  first  method  the  large 
furrow-slice  is  laid  over  upon  the  open  and  firm  ground,  and  the  drill  is 
finished  by  the  second  and  smaller  funow-slice ;  whereas  in  the  second 
method  the  larger  furrow-slice  is  laid  toward  the  already  drilled  land,  and 
upon  the  smaller  furrow-slice  which  was  first  turned  over. 

(1744.)  On  considering  carefully  both  modes  of  drilling,  it  will  be  ob- 
served that  the  two  sides  of  a  double  drill  are  not  equal,  that  side  which 
receives  the  furrow-slice  raised  from  the  firm  land  receives  a  larger  quan- 
tity of  earth  than  the  side  which  receives  the  small  furrow-slice  derived 
from  the  same  track  out  of  which  the  former  large  slice  had  been  taken. 
The  immediate  consequence  of  this  inequality  of  earth  upon  the  two  sides 
of  a  drill  is  to  give  it  the  form  of  an  unequal  triangle,  and  its  effect  on  the 
growth  of  any  seed  deposited  within  the  drill,  is  to  cause  the  germ  of  the 

Slant  to  grow  out  of  the  side  at  the  upper  part  instead  of  the  top  of  the 
rill.  This  effect  is  particularly  shown  oy  the  sloping  direction  which  a 
strong  growing  stem  of  beans  or  potatoes  takes,  and  to  obviate  which  the 
tops  of  the  drills  are  always,  in  practice,  harrowed  down  as  much  aa  to 
allow  the  stems  to  grow  upright. 
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(1745.)  TbiB  inconvenience  of  the  unequal  form  of  the  double  drill  at* 
tends  both  modes  of  making  them ;  but,  of  the  two  modes,  that  which  lays 
the  large  furrow-slice  upon  the  open  side  of  the  firm  land  possesses  two 
advantages  over  the  other ;  the  first  of  which  is  that  no  clods,  large  or 
small,  can  roll  from  the  top  of  the  drill  into  the  hollow ;  and  the  other  ad- 
vantage is  still  greater,  that  of  the  finished  dnlls  being  less  trampled  by 
the  horses  in  making  the  succeeding  ones.  This  last  circumstance  may 
be  explained  by  referring  to  fig.  313.  When  the  plow,  for  instance,  goes 
up  e  f  to  commence  a  new  drill,  it  cuts  the  firm  ground  along  that  line, 
laying  the  fiirrow-slice  g  h  upon  the  open  unoccupied  ground  to  the  right, 
and  leaving  on  the  left  a  small  space  of  firm  ground  c  e  and  d  f,  between 
the  line  of  the  plow  f  e  and  the  crumblings  of  the  previous  large  furrow 
or  unfinished  drill  c  d.  In  doing  this,  the  furrow-horse  walks  up  the  hol- 
low of  the  former  made  drill  a  ^  to  guide  him  in  the  exact  line  he  should 
go,  and  the  other  goes  on  the  firm  ground  by  the  side  of  e  f.  On  return- 
ing, the  furrow-horse  comes  down  f  e,  while  the  other  comes  down  ^, 
while  the  plow  is  making  up  the  small  side  of  the  drill  d  c ;  but  in  doing 
this  the  footsteps  of  the  horse  that  went  up  the  finished  drill  a  h  are  left 
untouched.  This  may  be  considered  a  matter  of  little  importance,  and 
from  the  generality  of  the  practice,  one  wouid  be  led  to  conclude  it  of  lit- 
tle importance ;  and  in  case  of  some  horses  which  walk  neatly  and  nar- 
rowly in  a  drill,  the.  impressions  of  their  footsteps  may  be  almost  unob- 
served in  its  bottom ;  but  in  the  case  of  a  horse  which  walks  wide  behind, 
and  in  that  of  all  weak  horses  which  stagger  under  their  draught,  both 
sides  of  the  drills  are  frequently  much  trampled ;  and  in  the  case  of  drill- 
ing strong  land,  footprints  injure  the  soil  by  holding  water.  These  may 
be  obliterated  in  this  way  :  instead  of  perfecting  the  drills  one  by  one  in 
succession,  let  an  intermediate  drill  remain  unfinished  between  one  that  is 
finishing  and  another  that  is  forming.  For  example  :  instead  of  finishing 
the  second  side  of  the  drill  h  ghy  returning  down  the  hollow  b  a,  let  the 
drill  remain  unfinisbed  until  the  new  drill  p  is  formed  so  far  as  to  lay  over 
its  furrow-slice  on  the  firm  ground.  Then  let  the  plow  come  down  b  a, 
having  the  fun'ow-horse  before  it,  and  it  will  obliterate  its  footmarks,  and 
let  the  other  horse  come  down  the  intermediate  open  furrow /*£,  because 
in  going  up  and  down,  it  is  necessary  in  drilling  that  one  oi  the  horses 
shall  go  in  a  hollow  of  a  drill  formerly  made  to  guide  it  in  the  proper  line. 
With  regard  to  the  mode  which  lays  the  large  furrow-slice  toward  the 
drilled  land,  it  seems  impossible  but  to  leave  the  finished  drills  trampled. 
For  example  :  on  finishing  the  drill  h  g,  on  the  plow  coming  down  b  a, 
the  furrow-horse  walks  down  the  finished  drill  i  t,  and  the  other  walks  on 
the  firm  ground  down  d  c ;  and  the  same  ground  is  gone  over  by  the 
horses  on  the  plow  laying  over  the  small  furrow  toward  c  d  on  passing  up 
the  hollow  a  b.  When  the  plow  comes  down^  tf  to  lay  over  the  large  fur- 
row toward  and  to  finish  the  drill  d  c,  the  furrow-horse  comes  down  b  a, 
and  the  other  upon  the  firm  land  alongside^  e ;  and  thus  the  finished  hol- 
low a  b  is  twice  trampled,  first  in  guiding  the  fiirrow-horse  while  the  plow 
is  forming  the  drill  a  c  when  coming  down  J'  e,  and  again  on  the  plow 
passing  up  ef  to  lay  the  small  furrow  toward  h  g  for  the  next  drill,  which 
IS  completed  in  its  turn  when  the  plow  comes  down  p,  and  the  furrow-horse 
tramples  the  finished  hollo wy«. 

(1746.)  When  the  ground  is  quite  flat,  double  drills  may  be  made  27 
inches  wide,  and  the  same  width  may  be  adopted  when  ridges  of  18  feet 
are  visible,  for  8  drills  of  27  inches  just  cover  an  18-feet  ridge.  A  feeding 
of  6  ridges  of  18  feet  just  includes  64  drills  of  27  inches,  so  that  where 
drills  are  desired  of  27  inches  in  width,  and  no  more,  the  land  should  be 

(919) 


124 


THfi  BOOK  or  THB  FARM SPRING. 


ia  IS-feet  ridgea,  if  ridged,  or  it  abould  be  flat — otherwise  some  of  the 
27-iocb  drills  on  15-feet  ridges  will  be  lefV  in  the  open  furrow,  a  position 
wbicb  in  strong  land  cannot  fail  to  prove  injurious  to  tbat  part  of  tbe  tur- 
nip crop  in  winter.  When  tbe  soil  is  tborough-drained,  it  is  of  no  im- 
portance wbere  the  dri]b  are  situated  ;  but  til]  tbat  operation  is  performed. 
It  is  necessary  to  attend  to  tbe  safety  of  tbe  crop  in  tbe  most  unfavorable 
circumstance  of  soil  by  judicious  management. 

(1747.)  It  may  have  occurred  to  you  to  inquire  that,  if  a  perfect  drill  is 
fonned  by  a  bout  of  tbe  common  plow,  why  it  is  tbat  perfect  drills  are  not 
formed  by  one  landing  with  a  double  mould-board  plow  1  Tbe  inquiry  is 
a  natural  one,  and  it  can  receive  a  satisfactory  answer.  Were  a  drill  per- 
fectly formed,  a  veitical  section  would  give  a  triangle  whose  bight  is  equal 
to  half  the  length  of  tbe  base.  Tbe  bight  to  which  a  common  plow  can 
elevate  tbe  crent  of  a  drill  is  tbat  of  tbe  ear  of  its  mould- board,  which,  in 
the  common  (SmalFs)  plow,  Plate  X.,  is  12  inches ;  and  this  bight  is  con- 
formable to  a  drill  of  only  24  inches  in  width.  Such  a  plow,  therefore,  to 
make  a  drill  of  the  usual  width  of  27  inches,  will  either  leave  a  flat  space 
on  its  tops  of  3  inches  in  breadth,  or  it  will  leave  a  sharp  ci-ested  ridglet 
of  3  inches  in  breadth  at  tbe  bottom  of  tbe  hollow  of  the  drill.  A  com- 
mon plow  varies  in  width  from  tbe  ear  of  the  mould-board  to  the  land-side 
from  18  inches  (Wilkie's)  to  20  inches  (Small's).  A  bout  of  Wilkie's 
plow  could  thus  make  a  drill  36  inches,  and  that  of  Small's  40  inches  in 
width  in  a  bout,  were  it  plowed  to  the  full  breadth  either  was  capable  of; 
but  as  drills  are  only  made  27  inches  in  width,  tbe  second  furrow  is  taken 
by  tbe  plow  going  nearer  tbe  side  of  a  drill  than  in  the  middle  of  the  hol- 
low between  two  drills,  and  it  is  this  expedient  which  gives  to  drills  one 
sloping  and  another  more  perpendicular  side.  A  double  mould-board 
plow,  constructed  of  similar  dimensions  of  an  ordinary  one,  would  make 
drills  much  wider  than  are  required  ;  but  even  if  its  mould-boards  were 
set  as  naiTOW  as  to  make  a  27 -inch  drill,  it  is  found  tbat  on  account  of  the 
width  of  double  mould-board  plows  below,  they  cannot  go  so  deep  as  to 
give  drills  their  proper  elevation  of  13^  inches,  required  to  bury  the  re- 
quisite quantity  of  manure  deposited  in  them. 

(1748.)  There  is  a  species  of  drilling  executed  by  tbe  small  plow,  ^f, 
314,  which  has  received  the  appellation  of  ribbing.    In  executing  this  mode 

Ft(.314 
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of  plowing,  it  exactly  follows  the  mode  of  making  single  drills;  and  of  the 
two  modes  of  making  these,  it  is  necessarily  restiicted  to  that  which  lays 
the  furrow-slices  toward  tbe  unplowed  ground,  because  the  ribs  being 
necessarily  nan-ow,  were  clods  and  stones  to  fall  into  the  hollows,  which 
tbe  other  method  would  infallibly  cause,  tbe  purposes  of  the  ribs  forming 
a  kindly  seed-bed  would  in  a  great  measure  be  &iistrated.    The  ribs,  with 
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great  piuns,  can  be  formed  as  nan-ow  aa  9  inches,  and  by  careless  plowmen 
they  are  made  as  wide  as  14  inches,  so  that  12  inches  may  be  considered 
a  good  medium  width.  They  are  always  formed  on  ridges,  never  on  a  flat, 
and  only  used  in  seed-furrowing.  The  best  width  of  feenng  for  making 
them  is  2  ridges,  beginning  on  the  furrow-brow  of  the  ridges,  and  laying 
the  furrow-slices  into  the  middle  of  the  open  furi'ows  between  the  two 
ridges ;  by  hupp^fg  the  horses  the  seed  is  Kept  out  of  the  open  furrow, 
and  retained  upon  the  best  land  of  the  ridges.  Ribs  are  formed  in  the 
length  of  the  ridges.  Supposing  them  to  be  12  inches  asunder,  there  will 
just  be  30  ribs  in  every  teeiing  of  2  ridges  of  15  feet  each.  Another  im- 
plement which  makes  a  number  of  ribs  at  once  is  described  below. 


11.    SOWING  SPRING  WHEAT  AND  GRASS-SEEDS. 

"  When  winter  ftoeta  constrain  the  field  with  cold. 
The  fiilniy  root  can  take  no  bteady  hold.** 

(1749.)  Wheat  cannot  be  sown  in  spring  in  every  sort  of  weather,  and 
upon  every  variety  of  soil.  Unless  soil  possess  a  certain  degree  of  firm- 
ness, that  is,  contains  some  clay,  it  is  not  considered  adapted  for  the  growth 
of  wheat,  at  least  it  is  more  profitable  to  sow  barley  upon  it;  and  unless 
the  weather  is  as  dry  as  to  allow  strong  soil  to  be  plowed  in  the  propei 
season,  it  is  also  more  profitable  to  defer  the  wheat,  and  sow  barley  m  due 
season.  The  general  climate  of  a  place  affects  the  question  of  sowing 
wheat  there  in  spring,  and  it  is  a  curious  problem  in  climate  why  wheal 
sown  in  autumn  should  thrive  at  a  place  where  spring  wheat  will  not.  Ele- 
vation of  position,  even  in  a  favorable  latitude,  produces  the  same  effects. 
Experience  in  these  well-known  circumstances  renders  the  farmers  of  Scot- 
land chary  of  sowing  wheat  in  spring,  unless  the  soil  is  in  excellent  con- 
dition, and  the  weather  very  favorable  for  the  purpose. 

(1750.)  When  wheat  is  sown  in  spring,  it  is  usually  after  turnips, 
whether  these  have  been  entirely  stripped  from  the  land,  or  partly  con- 
sumed on  the  ground  by  sheep.  In  whichever  of  these  states  of  the  turnip 
crop  may  be  chosen  to  be  followed  by  wheat,  it  is  not  sufficient  merely  tr 
raise  a  crop  of  turnips  by  dint  of  a  plentiful  supply  of  manure  at  one  tims 
upon  an  otherwise  exhausted  soil  that  will  insure  a  good  crop  of  spring- 
wheat  ;  the  land  itself  should  be  and  have  been  for  some  time  in  good 
heart,  otherwise  the  attempt  will  inevitably  end  in  disappointment. 

(1751.)  On  a  farm  possessing  the  advantages  of  favorable  soil  and  cli- 
mate, and  on  which  it  is  the  custom  to  sow  spring  wheat  every  year,  the 
turnip-land  is  plowed  with  that  view  up  to  a  ceitain  period  of  the  season, 
not  later  than  the  beginning  of  March  ;  and  even  on  a  farm  on  which 
spring  wheat  can  only  be  sown  occasionally,  when  a  favorable  field  comes 
in  the  course  of  rotation,  or  the  weather  proves  tempting,  the  land  should 
be  so  plowed  as  that  the  advantage  may  be  taken  to  sow  wheat.  Should 
circumstances  warrant  the  attempt,  or  matters  take  an  unfavorable  turn 
for  the  purpose,  there  will  be  no  harm,  as  the  soil  can  afterward  be  worked 
for  barley. 

(1752.)  Land  should  only  receive  one  furrow,  the  seed-furrow,  for  spring 
wheats  for  if  it  is  plowed  oftener  afker  a  manured  i^reen  crop,  and  in  springs 
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wben  it  has  become  tender  by  the  winter  frost,  it  would  want  that  fiimnesB 
which  is  essential  for  the  growth  of  wheat.  The  nature  of  this  seed-fur- 
row depends  upon  circumstances.  If  the  land  presents  a  visible  form  of 
ridge,  and  if  it  soon  becomes  wet,  the  best  way  to  plow  it  is  to  gather  it 
up,  and  then  it  will  have  the  appearance  of  being  twice  gathered  up,  as  in 
fig.  139.  If  it  is  flat,  and  the  subsoil  somewhat  moist,  gathering  up  from 
the  flat  will  answer  best,  as  in  fig.  133.  If  the  soil  h|^  a  dry  subsoil, 
though  of  a  pretty  strong  clay  itself,  it  may  be  cast  with  gore-furrows, 
(663).  And  should  it  be  fine  loam  resting  on  an  open  bottom,  the  ridges 
may  be  cast  together  without  gore-furrows,  as  in  fig.  135.  It  is  probable 
that  a  whole  field  may  not  be  obtained  at  once  to  plow  up  in  either  of 
these  ways,  and  indeed  such  an  event  rarely  happens  in  regard  to  prepar- 
ing land  for  spring  wheat ;  but  when  it  is  deteimined  to  sow  it,  a  few 
ridges  should  be  plowed  up  as  convenience  offers,  and  then  a  number  of 
acres  sown  at  one  time.  In  this  way  a  whole  field  may  be  sown  by  de- 
grees, whereas  to  wait  until  the  sowing  of  the  whole  field  at  once  can  be 
obtained,  may  prevent  the  sowing  of  any  part  of  it  in  proper  season.  Nay, 
bad  weather  may  set  in  and  prevent  the  sowing  after  the  land  has  been 
plowed ;  still  a  favorable  week  may  occur,  and  at  the  worst,  at  the  lattei 
end  of  the  season  the  land  may  be  nbbed  with  the  small  plow,  in  the  mannei 
I  have  described  in  (1758),  and  which  will  move  as  much  of  the  tendei 
part  of  the  soil  on  the  surface  as  sufficiently  to  bury  the  seed,  and  the 
greater  part  of  the  former  furrow  will  still  remain  in  a  firm  state  to  sup- 
port the  wheat  plant. 

(1753.)  The  land  being  plowed,  it  should  be  sottm  as  quickly  as  possible; 
for  which  purpose  the  seed- wheat  should  be  measured  up  in  the  sacks,  oi 
ready  to  be  measured  up  in  the  corn-bam  or  granary,  and  the  moans  of 
pickling  it  also  ready  when  wanted.  Wheat  should  be  sown  thick  in 
spring,  because  there  is  no  time  for  the  plant  to  stool  or  tiller ,  that  is,  to 
throw  out  young  shoots  from  the  roots,  as  in  the  case  of  autumnal^own 
wheat.     About  3  bushels  per  imperial  acre  will  suffice  for  seed. 

(1754.)  Seed-wheat  should  be  pichled^  that  is,  subjected  to  a  preparation 
in  a  certain  kind  of  liquor,  before  it  is  sown,  in  order  to  insure  it  against 
the  attack  of  a  ceitain  disease  in  the  ensuing  summer  called  smvt^  which 
renders  the  crop  comparatively  worthless.  Some  farmera  affect  to  laugh 
at  this  precaution,  as  originating  in  a  nonsensical  faith  in  an  imaginary 
specific  :  but  the  existence  of  smut  and  its  baneful  effects  upon  the  wheat 
crop  are  no  imaginary  inventions,  and  when  experience  has  proved,  in 
numberless  instances,  that  the  application  of  a  steep  has  the  efiect  of  ward- 
ing off  the  evils  of  smut,  the  little  trouble  which  pickling  imposes  may 
surely  be  undertaken,  rather  than  the  whole  crop  be  put  in  jeopardy.  Why 
pickling  Tww  should  have  the  effect  of  preventing  the  smut  at  a  future  pe- 
riod is  a  different  question ;  and  it  is  perhaps  because  this  question  has  not 
hitherto  been  satisfactorily  answered,  that  pickling  is  thought  lightly  of  by 
some  farmers,  rather  than  because  any  valid  objectiim  can  be  urged  against 
its  practice.  Indeed  there  cannot,  for  the  palpable  fact  stands  obvious  to 
conviction,  that  one  field  sown  with  pickled  wheat,  and  managed  in  the 
usual  way,  will  escape  the  smut,  while  an  adjoining  one,  managed  in  ex- 
actly a  similar  manner,  but  sown  with  plain  wheat,  will  be  almost  destroyed 
with  the  disease.  I  have  seen  this  identical  case  tried  by  two  neighboring 
farmers,  the  Messrs.  Fenton,  late  tenants  of  Nevay  and  Eassie,  in  Forfar- 
shire. It  is  true  that,  on  some  farms,  wheat  sown  in  a  plain  state  escapes  the 
disease,  as  I  have  heard  Mr.  Oliver,  Lochend,  near  Edinburgh,  state  is  the 
case  with  his  farm ;  and  it  is  also  true  that  pickling  does  not  entirely  pre- 
vent the  recurrence  of  the  disease  on  other  farms ;  but  such  cases  are  ex- 
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ceptions  to  the  rule,  which  is,  if  wheat  is  not  pickled  it  may  be  smutted ; 
at  least  no  one  can  aver  beforehand  that  it  shall  not  be  so ;  and  while  un- 
oeitainty  exists  in  the  recurrence  «)f  a  serious  disease,  the  safer  practice  is 
to  bestow  the  trouble  of  pickling,  the  expense  being  very  trifling,  rather 
than  incur  the  risk  of  disease.  It  is  now  a  well-ascertained  fact  that  inocu- 
lation will  not  insure  immunity  from  small-pox,  yet  it  will  certainly  modify 
the  attack  when  it  occurs,  and  so  it  is  with  the  case  of  pickling  wheat; 
and  as  long  as  means  ai*e  used  to 'ward  off  small-pox,  so  long  also,  from 
analogy,  ought  wheat  to  be  pickled.  , 

(1755.)  Wheat  is  pickled  m  this  way.  For  some  days,  say  2  or  3  weeks, 
let  one  of  the  tubs  referred  to  in  (1229)  be  placed  to  receive  a  quantity  of 
chamber  lye,  and  whenever  ammonia  is  felt  to  be  disengaging  itself  freely 
from  the  lye,  it  is  ready  for  use.  It  is  better  that  the  effluvium  be  so  strong 
as  to  smart  the  eyes,  and  water  added  to  dilute  the  liquor,  than  that  the 
lye  be  used  fresh.  This  tub  should  be  removed  to  the  straw-barn,  as  also 
the  wheat  to  be  pickled,  and  part  of  the  floor  swept  clean^  to  be  ready  for 
the  reception  of  the  wheat.  Let  2  baskets  be  provided,  capable  of  holding 
easily  about  \  a  bushel  of  wheat  each,  having  handles  raised  upright  on 
their  rims.  !Four  the  wheat  into  the  baskets  from  the  sacks,  and  dip  each 
basketfuU  of  wheat  into  the  tub  of  lye  as  &r  down  as  completely  to  cover 
the  wheat,  the  upright  handles  of  the  baskets  preventing  the  hands  of  the 
operator  being  immersed  in  the  lye.  After  remaining  in  the  liquor  for 
two  or  three  seconds,  lifl  the  basket  up  to  drip  the  suiplus  lye  again  into 
the  tub,  and  then  place  it  upon  two  sticks  over  an  empty  tub,  to  drip  still 
more  till  another  basketfiiU  is  ready  to  be  diipped.  Then  empty  the 
dripped  basket  of  its  wheat  on  the  floor,  and  as  every  basketfull  is  emp- 
tied, let  a  person  spread  by  riddling  through  a  bam  wheat-riddle,  a  lit- 
tle slaked  caustic  lime  upon  the  wheat.  Thus  basketfull  after  basket- 
full  of  the  wheat  is  pickled  till  it  is  all  emptied  on  the  floor,  when  the 
pickled  and  limed  heap  is  turned  over  and  over  again  till  the  whole  mass 
appears  uniform.  The  mixing  by  turning  is  most  surely  managed  in  this 
way.  Let  two  men  be  each  provided  with  a  bam  shovel,  and  let  one 
stand  on  each  side  of  the  heap,  one  with  his  shovel  in  the  right  and 
the  other  with  his  in  the  lefb  hand ;  let  both  make  their  shovels  meet  in 
their  edges  upon  the  floor,  under  one  end  of  the  heap  of  wheat,  and  each, 
on  lifting  his  shovelfull,  turn  it  over  behind  him,  and  thus  proceed,  shovel- 
full  after  shovelfull,  to  the  other  end  of  the  heap.  Let  them  return  in  a 
similar  manner  in  the  opposite  direction,  and  aye  till  the  heap  of  wheat  is 
completely  mixed  with  the  lime  and  lye.  The  pickled  wheat  is  then 
sacked  up  and  carried  to  the  field  in  carts.  Other  substances  beside 
chamber  lye  are  used  for  pickling  wheat,  such  as  brine  of  salt,  sufficiently 
strong  to  float  an  eeg ;  solution  of  blue  vitriol — all  good  enough,  I  dare 
say,  but  when  so  simple  and  efficient  and  easily-obtained  an  article  as 
lye  can  be  had,  it  appears  to  me  unnecessary  to  employ  anything  else.  It 
is  a  powerful  ingredient,  destroying  vegetable  life  in  the  course  of  a  few 
hours,  and  it  is  perhaps  to  this  property  that  is  to  be  ascribed  its  eflicacy  as 
a  protection  against  the  attack  of  that  vegetable  enemy  of  the  wheat-crop 
—the  smut.  The  wheat  pickled  with  it  should  therefoi*e  be  used  immedi- 
ately after  the  process ;  and  as  danger  may  be  apprehended  to  pickled 
wheat  being  kept  over  night,  the  quantity  pickled  should  be  sown  at  once, 
and  no  more  should  be  pickled  at  one  time  than  can  immediately  be  sovni. 
The  use  of  the  quicklime  seems  to  be  to  dry  the  lye  quickly,  so  that  the 
grains  may  be  easily  separated  from  one  another  in  the  act  of  sowing ;  but 
there  may  some  chemical  change  arise  between  them  in  the  circum- 
stances, which  may  be  serviceable  to  the  puipose  for  which  both  are  em- 
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ployed.     Can  it  bo  that  the  lime  fixes  the  aramonia  of  the  lye,  and  pre- 
aerves  it  for  use  until  wanted  by  the  plant  or  seed  f 

(1756.)  There  is  some  art  in  setting  down  sacks  of  seed -com  on  the 
field.  It  should  be  ascertained  how  many  ridges  of  the  field  to  be  sown 
are  contained  in  an  acre,  so  that  the  sacks  may  be  set  down  at  so  many 
ridges  as  each  sack  contains  seed  to  sow  the  ground,  allowing  the  specified 
quantity  of  seed  to  the  acre.  This  instniction  should  be  given  to  the  plow* 
man  before  he  proceeds  to  the  field  with  the  sacks,  otherwise  he  may  set 
them  down  either  too  close  or  too  wide.  When  one  row  of  sacks  is  suffi- 
cient, and  the  ridges  just  long  enough  for  the  sower  to  carry  as  nrach  seed 
as  win  bring  him  back  again  to  the  sa<<k,  the  sacks  should  be  set  down  in 
the  middle ;  when  the  ridges  are  shoit  they  may  be  set  down  on  the  head- 
ridge,  and  when  of  such  a  length  as  to  require  two  rows  of  sacks,  each 
row  should  be  set  on  the  same  ridges,  and  the  distance  between  them 
mnde  to  suit  the  circumstances  of  the  case.  The  setting  down  of  the  sacks 
should  be  begun  from  the  side  at  which  the  sow^ing  commences,  and  this 
again  depends  on  the  nature  of  the  surface  of  the  field.  If  the  surface  is 
level,  it  matters  not  which  side  is  selected  for  commencing  operations;  but 
if  it  has  an  inclination,  then  that  side  which  lies  to  the  lefl  while  looking 
down,  or  to  the  right  on  looking  up  the  inclination,  should  be  begun  to  be 
sown.  The  reason  for  this  preference  is  that  breaking  in  the  surface  with 
the  harrows — that  is,  the  first  stroke  of  them  over  the  ground,  along  the 
ridge — is  most  difficult  for  the  horse  to  draw ;  and  to  ease  their  draught 
the  breaking  should  be  ejrecutcd  doum  hill.  The  sacks  are  always  placed 
on  the  fuiTOw-brow  of  a  ridge,  that  the  hollo^vness  of  the  open  furrow 
beside  it  may  give  advantage  to  the  person  who  carries  the  seed  to  take  it 
out  more  quickly  and  easily  when  it  sinks  near  to  the  bottom  of  the  sack. 

(1757.)  The  carrier  of  the  seed  is  a  field- worker,  and  the  instant  the  first 
sack  of  seed  is  set  down,  she  proceeds  to  untio  and  fold  back  its  mouth, 
and  fill  the  rushy ^  fig.  315,  with  seed,  and  carries  the  first  quantity  to  the 
sower,  who  should  be  ready  sheeted  awaiting  her  an-ival  on  the  head-ridge 
at  the  side  of  the  field.  Her  endeavor  should  be  to  supply  him  with  such 
quantities  of  seed  as  will  bring  him  in  a  line  with  the  sack  when  he  wants 
more ;  and  as  the  sacks  ai^e  placed  about  half-way  down  the  ridges  when 
only  one  row  is  wanted,  this  may  easily  be  arranged  ;  or  should  there  be 
two  rows,  she  must  go  from  row  to  row  on  the  same  ridge,  and  endeavor 
to  form  the  same  arrangement.  This  regular  plan  will  give  her  the 
least  trouble,  and  supply  the  sower  always  with  the  requisite  quantities  of 
seed ;  and  it  should  be  borne  in  mind  that  nothing  can  be  more  annoying 
to  a  sow^r  than  to  have  his  sheet  brimful!  at  one  time  and  at  another  stint- 
ed ;  and  it  is  also  very  annoying  to  him  to  be  obliged  to  wait  the  airival 
of  the  seed-carrier,  whereas  she  should  rather 

wait  on  him.     If  the  sacks  of  seed  are  conve-  ?!,_ 

niently  placed,  one  active  seed-carrier  will  serve 
two  sowers,  at  e,  fig.  322 ;  but  where  the  sacks 
are  set  down  in  more  than  one  row,  and  there 
are  more  than  one  sower,  there  should  be  a  car- 
rier at  each  row. 

(1758.)  The  rushy,  fig.  315,  or  seed-basket,  is 
usually  made  of  twisted  straw  laid  in  rows  above 
each  other,  and  fastened  together  by  means  of 

withes  of  willow.  It  is  provided  with  a  couple  of         ^g^  seed-corn  ruskt. 
handles  of  the  same  material,  sufficient  to  admit 

the  points  of  the  fingers,  and  also  a  rim  around  the  bottom,  upon  which  it 
stands.    In  the  Border  counties  it  is  cairied  on  the  head  or  the  seed-carrier 
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nlicn  full,  in  otber  parts  it  is  cai'ried  in  the  arms  with  rhe  bottom  rim  sup- 
ported by  the  haunch.  It  Hbould  be  filied  each  time  with  Just  the  quantity 
of  xeed,  and  no  more,  which  the  sower  requires  at  one  time.  Tlie  mouth  of 
the  sack  ahould  be  rolled  round  upon  itself,  that  the  seed  may  be  easily  and 
quickly  taken  out,  for  there  is  usually  no  time  to  lose  when  seed  is  sowing. 
As  one  sack  becomes  empty  it  should  be  taken  by  the  carrier  to  the  nearest 
sack,  and  as  they  accumulate  they  should  be  put  into  one,  and  thus  taken 
forward  out  of  the  way  of  the  harrows.  It  is  not  unusual  to  see  the  sacki 
lying  upon  the  ground  where  they  are  emptied,  and  only  removed  when 
the  harrows  come  upon  them,  and  not  unfretjuently  tear  them,  and  they 
are  then  cast  away  lo  be  in  the  road  again  when  tiie  field  is  harrowed  in 
another  direction.  The  carrier  should  be  careful  not  to  spill  the  seed  upon 
the  ground  on  taking  it  out  of  the  sack. 

(17.59.)  The  lower  is  habited  in  a  peculiar  manner ;  he  puts  on  a  bow- 
ina;-shcet.  The  most  convenient  foi-ra  oi  toiningsheet  is  thatofasemi- 
R|iheroid,  having  an  opening  at  one  aide  of  its  mouth  large  enough  to  allow 
the  he:id  and  right  arm  to  pass  through,  and  by  which  it  is  suspended  over 
the  left  shoulder.  On  distending  its  mouth  with  both  hands,  and  on  re- 
ceiving the  seed  into  it,  tho  superfluous  portion  of  the  sheet  is  wound  over 
the  left  arm  and  gathered  into  the  left  hand,  by  which  it  is  held  tightly, 
w  hile  the  load  of  corn  is  securely  suppoitcd  by  that  part  of  it  which  passes 
over  the  left  shoulder,  aci'oss  the  back  and  under  the  right  arm.  The  right 
arm,  which  throws  the  seed,  finds  easy  access  to  the  com  from  the  compar- 
atively loose  side  of  the  mouth  of  the  sheet,  lietweon  the  left  hand  and  tho 
body  of  the  sower.  A  square  sheet,  knotted  together  in  three  of  its  cor- 
ners, and  put  on  in  a  similar  manner,  is  sometimes  used  as  a  sowing- 
sheet;  but  one  formed  and  sewed  of  the  proper  shape,  and  kept  for  th« 
purpose,  is  a  much  better  article.  Linen  sheeting  makes  an  excellent  ma- 
terial for  a  sowing-sheet,  and  when  washed  at  the  end  of  the  sowing  season 
will  last  many  years.  The  difBcult  point  is  to  make  the  sowing-sheet  lit 
the  sower  on  the  top  of  the  left  shoulder,  where  the  greater  part  of  the 
weight  of  corn  is  felt ;  and,  in  attempting  this,  the  principal  thing  to  be 
considered  is  to  make  the  plain  part  which  goes  over  the  shoulder  broad 
enough,  and  to  slope  with  the  shape  of  the  snoulder.  The  gatherings  of 
the  cloth  on  each  side  of  the  shoulder-top  should  be  neatly  executed,  and  a 
couple  of  tapes  drawn  tight  in  a  slot-hem  in  front  of  the  sheet  across  tho  breast. 

(1760.)  A  basket  of  wicker- 
work,  such  as  in  fig.  321,  is  fi«'^'- 
very  commonly  used  in  Eng- 
land for  sowing  seed.  It  is  sus- 
pended by  girthing,  fastened  to 
the  two  loops  shown  on  the  rim 
of  tho  basket,  and  passed  either 
over  the  left  shoulder  and  under 
the  right  arm,  or  round  the  back 
of  the  neck  ;  and  the  left  hand 
holds  it  steady  by  the  head  of 
the  wooden  stave  shown  on  the 
other  aide  of  the  basket.*  No 
doubt  such  an  instrument  an- 

awers  the  purpose  of  the  sower,  .huh    owi\o  bask 

or  it  would  not  have  been  bo 

long  in  use  j  but,  for  my  part,  I  much  prefer  the  comfortable  feel  of  tho 
linen  sheet  to  tho  hard  rubbing  of  the  willow  basket. 

(■  W<lkhi«iBi>]'ithshuidIaoa|lUUbeMih>bouooiIiiBs*dof  topipnijeclliitfanrird.    Ei.  Fmm.Lik.\ 
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(1761.)  Both  these  forma  of  utensils  for  sowing  seed  are  intended  for 
the  use  of  one  hand  only ;  but  some  sowen  throw  the  seed  with  both 
hands,  and  then  the  instrument  mu^c  be  made  to  suit  the  practice.  In 
thie  case  a  linen  sheet  will  not  answer ;  a  haaket  or  box,  made  of  thin 
deal,  having  a  curved  form  to  suit  the  front  of  the  body,  should  be  used 
It  ia  fastened  round  the  body  by  a  strap  and  buckle,  and  is  suspended  be- 
sides by  girthing  fastened  to  loops  on  Uie  side  nest  the  sower,  and  passed 
round  the  back  of  his  neck  ;  and  the  further  side  is  suspended  by  a  strap 
passing  upward  toward  the  chin  of  the  sower,  where  it  divides  into  two, 
and  passes  over  both  shouldera,  and  is  made  fast  to  the  strap  buckled 
round  the  body.  A  more  simple  form  of  sowing-sheet  for  both  hands,  is  a 
linen  bag  attached  to  a  hoop  of  wood  or  iron-rod,  made  U>  suit  the  form 
of  the  body,  buckled  round  it,  and  suspended  in  front  in  the  manner  just 
described.     Both  hands  are  thus  at  liberty  to  cast  the  seed. 

{1762.)  In  sowing  with  one  hand,  the  sower  walks  on  the  third  and  fourth 
fniTow-sIicca  from  the  open-furrow,  which  be  keeps  on  hia  right  hand. 
Taking  always  as  much  seed  as  he  can  grasp  in  his  right  hand,  he  stretches 
his  arm  out  and  back,  with  the  clenched  fingers  looking  forward,  while  the 
left  foot  is  making  an  advance  of  a  moderate  step,  aa  represented  by  a, 
fig.  322.     When  the  arm  has  attained  this  position,  the  seed  is  begun  to 

Plf.  3U. 


be  cast,  which  is  done  with  a  quick  and  forcible  thruat  of  the  hand  for- 
ward. At  the  first  instant  of  the  forward  motion,  the  tore-finger  and  thumb 
are  a  little  relaxed,  by  which  some  of  the  seed  drops  upon  the  fiirrow 
hrow  and  in  the  open  furrow,  and  while  relaxing  the  fingera  gradually, 
the  back  of  the  hand  is  turning  upward  till  the  arm  is  stretched  forward, 
when  tlie  fingers  are  all  thrown  open,  with  the  back  of  the  hand  upper- 
most. The  forward  motion  of  the  hand  ia  accompanied  by  a  correspond- 
ing forward  advance  of  the  right  foot,"  which  ia  planted  on  the  ground 
the  moment  the  hand  baa  cast  forward  the  most  of  the  seed.  This  posi- 
tion is  attempted  to  be  represented  by  the  figure  at  h.  The  figure  miicb 
the  seed  describes  on  the  ground,  in  being  thus  cast  forward,  is  sometbitig 
like  the  area  of  a  section  of  the  extreme  end  of  the  larger  axis  of  a  veiT 
eccentric  ellipse,  having  one  comer  of  the  section  at  the  open  (iirrow,  sBu 
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the  other  stretching  2  or  3  feet  beyond  the  crown  of  the  ridge,  and  ita 
broadest  part  spread  over  that  side  of  the  ridee  on  which  the  sower  walks ; 
this  figure  is  attempted  to  be  shown  hj  b  cd»  The  moment  the  seed  is 
got  quit  of,  the  hand  is  brought  back  to  the  sowing-sheet  and,  thence  re- 
plenished, is  stretched  back  for  a  fresh  cast,  while  the  lefl  foot  is  made  to 
advance  simultaneously.  Thus  the  right  hand  and  right  foot  plav  into 
each  other  with  a  regular  ^imuUaneotu  motion,  while  the  same  hand  and 
the  left  foot  play  with  an  alternate  motion. 

(1763.)  Many  points  require  consideration  to  enable  the  sower  to  cast 
the  seed  equally  over  the  ground.  If  the  hand  and  feet  do  not  correspond 
in  their  motions,  the  ground  will  not  be  equally  covered,  but  a  strip  be- 
tween the  casts  left  almost  bare.  When  the  braird  comes  up,  the  omis- 
sion shows  itself  like  the  steps  of  a  ladder,  and  hence  it  is  named,  in  some 
paiCs  of  the  country,  laddering^  in  others,  happergain\  as  if  the  seed  had 
been  cast  in  hopping.  This  error  is  most  apt  to  be  committed  by  a  sower 
with  a  stiff  elbow.  The  arm  should  always  be  thrown  well  back  and  com 
pletely  stretched  out,  though  in  continuing  this  action  it  will  become  pain- 
ful in  the  inner  fold  of  the  elbow-joint.  If  the  hand  is  opened  too  soon,  a 
larger  portion  of  the  seed  than  necessary  will  fall  upon  the  furrow-brow, 
ana  the  crown  will  receive  less  than  its  proportion.  This  fault  young 
sowers  are  very  apt  to  commit,  from  the  apprehension  that  they  will  retain 
the  seed  too  long  in  the  hand.  If  the  hand  is  brought  too  high  in  front, 
the  seed  will  be  apt  to  be  acted  on  by  the  wind,  and  tossed  to  a  different 
direction  to  that  intended  by  the  hand.  High  casting  is  a  very  common 
error  with  sowers,  and  is  an  unsafe  practice  in  windy  weather.  In  strong 
wind  the  sower  is  sometimes  obliged  to  walk  on  the  adjoining  ridge  to  the 
windward,  to  sow  the  one  he  wishes ;  and  a  sower  who  casts  high  vnW 
never  make  good  work  in  such  a  case.  In  casting  high,  the  hand  is  sure 
to  be  elevated  above  the  level  of  the  elbow,  whereas  it  should  always  be 
below  it.  The  hand  should  be  kept  low,  the  arm  stretched  out,  and  the 
seed  made  to  fly  in  a  curve  in  front,  by  a  sharp  turn  of  the  hand,  and  a  ftiee 
opening  of  the  fingers  near  the  end  of  the  action,  the  nearest  edge  of  the 
cast  falling  within  two  paces  of  the  sower.  Seed  when  so  cast  will  be 
little  affected  by  even  a  strong  wind.  Some  sowers  take  long  steps,  and 
fill  their  hand  with  the  seed  as  if  in  a  shovel,  and  of  course  make  long 
casts,  reaching  across  the  ridge  from  open  furrow  to  open  furrow.  Such  a 
sower  will  spill  the  seed  behind  the  hand,  and  make  bad  work  in  wind. 
The  step  should  be  short,  the  casts  frequent,  and  the  seed  held  firmly  in 
the  hand,  when  a  complete  command  of  the  whole  work  will  be  ob- 
tained. 

(1764.)  A  sower  with  both  hands  must  make  high  casts,  otherwise  the 
seed  will  not  reach  the  furrows  as  he  walks  along  Sie  crown  of  the  ridge, 
which  he  must  do.  I  can  see  no  advantage  attending  this  mode  of  sow- 
ing over  the  other,  but,  on  the  contrary,  a  considerable  risk  of  scattering 
the  seed  unequally,  for  however  dexterous  an  ambidexter  sower  may  be- 
come, his  left  arm  will  not  make  so  perfect  a  cast  as  his  right,  if  he  is  a 
right-lianded  person.  In  calm  weather  he  may  get  on  tolerably  well,  as 
also  with  the  wind  direct  in  his  face  or  in  his  back ;  but  a  side-vnnd  would 
puzzle  him,  for  while  adjusting  himself  to  it  for  one  of  the  hands,  the 
other  is  immediately  placed  in  a  disadvantageous  position.  In  short,  he 
should  not  sow  wiUi  both  hands  in  vrind.  An  Irish  sower  usually  makes 
a  step,  stands  stiU,  and  scatters  one  bandfull  of  seed  with  two  short  and 
one  long  cast  of  the  arm.    This  is  slow  work. 

(1765.)  A  single-handed  sower  makes  a  bout  to  sow  a  ridge.  When 
the  ridge  is  single,  fig.  133,  he  always  keeps  the  open  furrow  on  his  right 
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han^  ;  when  it  is  doable,  diat  is,  cast  together,  ^g.  135,  he  mtist  go  a  bosc 
round  the  crown,  as  well  as  bj  the  open  ffarrows ;■  -and  where  tbe  land  it 
plowed  two-out-and-two-in,  fig.  138,  a  mark  of  some  sort  will  be  requiied 
to  keep  him  in  the  proper  place  between  the  crown  and  open  furrows. 

(1766.)  It  is  obvious  that  in  sowing  with  the  hand  the  com  is  scattered 
promiscuously,  and,  in  whatever  arrangement  it  may  come  up,  depends 
on  the  form  of  the  ground,  whether  it  had  been  plowed  in  common  fkur- 
rows  or  in  ribs ;  for,  in  the  latter  case,  the  com  comes  up  in  rows  or  driDs, 
the  com  having  fallen  into  the  hollows  of  the  ribs  when  sown  ;  and  in  the 
former,  broadcast,  that  is,  equally  over  the  surface  of  the  ground. 

(1767.)  The  harroiM  follow  the  sowers,  each  sower  keeping  2  pair  of 
harrows  employed  when  the  land  receives  a  double  Hntt  that  is,  backward 
afld  forward  on  the  same  ground,  which  a  breaking  in  of  the  teed  should 
always  be.  To  draw  harrows  as  they  should  be  drawn  is  not  so  light  a  woxk 
for  horses  as  in  appearance  it  is ;  and,  indeed,  when  the  tines  are  new  sharp- 
ened and  long,  and  take  a  deep  hold  on  the  ground,  the  labor  is  consid- 
erable. To  harrow  the  ground  well,  that  is,  to  stir  the  soil  over  the  seed, 
and  bring  to  the  surface  and  pulverize  all  the  larger  clods,  requires  die 
horses  to  go  at  a  smart  pace  ;  and,  indeed,  harrows  should  always  be  em- 
ployed with  a  quick  motion.  If  the  men  owe  the  steward  a  grudge  for  his 
sharp  discipline,  spring-wheat  sowing  is  a  favorable  time  to  take  advantage 
of  him,  when  the  land  is  naturally  friable  and  easily  pulverized,  and  the 
horses  are  quite  fresh,  and  when,  on  the  other  hand,  the  lime  of  the  pickle 
annoys  the  sower's  face,  and  the  land  is  rather  sofl  for  quick  walking.  If 
they  keep  the  harrows  hard  at  his  heels,  for  very  shame  he  must  sow  hard 
to  keep  out  before  them ;  and  if  he  is  a  slow  sower,  he  must  get  a  g^ood 
heating.  I  never  see  a  man  sowing  with  his  coat  on  below  the  sowing- 
sheet,  than  a  wish  arises  to '  see  the  harrows  close  at  his  heels  to  punish 
him  for  the  lazy-looking  trick. 

(1768.)  After  the  appointed  piece  of  ground,*  whether  a  whole  field  or 
part  of  one,  has  been  sown  and  broken  in,  the  land  is  cross-harrowed 
a  double  tine,  but  as,  in  this,  the  ground  is  not  confined  within  the 
breadths  of  ridges,  the  harrows  cover  as  much  of  the  ground  as  they  can, 
and  get  over  it  m  less  time'  than  in  breaking  in ;  and,  besides,  the  second 
harrowing  being  easier  for  the  horses,  they  can  walk  faster. 

(1769.)  In  regard  td  harrowing  ribbed  land,  a  double  tine  of  breaking 
in  is  all  that  it  receives  to  place  it  in  the  same  position  as  the  common 
mode  of  seed -furrowing  is  placed  after  the  cross-harrowing — ^ribbed  land 
never  being  cross-harrowed,  as  that  would  derange  the  drilled-like  state  of 
the  seed,  and  bring  a  large  proportion  of  it  again  to  the  surface. 

(1770.)  To  judge  of  the  narrowing  of  land,  the  sense  of  feeling  is  re- 
quired as  well  as  that  of  sight.  When  Well  done,  the  friable  portion  of 
tne  soil  seems  uniformly  smooth,  and  any  clods  that  are  seen  should  lie 
free  upon  the  surface.  The  grotmd,  too,  should  feel  uniformly  soft  under 
foot.  When  the  land  is  not  enough  harrowed,  the  suiface  appears  rough, 
and  the  clods  are  still  half  immersed  in  the  soil,  and  the  ground  feels  une 
qually  soft  under  foot,  in  some  parts  resisting  pressure,  in  others  giving 
way  too  easily. 

(1771.)  The  Well  harrowing  of  land  is  a  point  of  more  importance  than 
seems  generally  to  be  imagined.  Its  object  is  not  merely  to  cover  the 
seed,  but  to  pulverize  the  ground,  and  render  it  of  a  nniform  texture. 
Uniformity  of  texture  keeps  the  soil  in  a  more  equal  state  of  temperature, 
not  absorbing  rain  so  fast,  nor  admitting  drouth  so  easily,  as  when  tlmsofl 
is  rough  and  the  clods  keeping  it  open.  Whenever -the  texture  is  made 
unifomi,  tbe  harrowing  shbuld  cease,  for  it  is  a  fact,  especially  in  Keht, 
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soft  Boib,  that  more  barrowing  than  oeceBsarj  brings  pait  of  tbe  seed  up 
Ugaiti  to  the  svnrface. 

(1772<)  Spring  wheat  following  a  green  crop  is  always  sown  down  with 
grass-seeds,  and  the  land  is  in  a  fit  state  to  receive  them  when  it  is  in  the 
above  condition  of  its  harrowing ;  bat  as  grass-seeds  are  also  sown  at  this 
time  among  the  wheat  that  was  sown  in  autamn,  it  is  requisite  to  consider, 
in  the  first  place,  the  state  of  that  crop  before  proceeding  to  sow  them 
among  the  spring  wheat,  especially  when  both  kinds  of  crop  are  in- the 
same  field.  The  state  of  the  winter  wheat  depends  entirely  on  the  soit  of 
weather  it  had  to  encounter  in  winter  and  early  spring.  If  the  winter  has 
been  open  and  mild,  the  autumn  wheat  plant  will  have  grown  luxuriantly, 
indeed  so  much  so  that  it  may  have  become  proud,  that  is,  in  a  precocious 
state  of  forwardness  for  the  season.  When  it  is  in  this  state  in  spring, 
which  is  rarely  the  case  in  Scotland,  though  not  unfrequent  in  England, 
a  heavy  fall  of  snow  in  spring,  that  happens  to  lie  for  some  weeks,  will  rot 
a  great  many  of  the  plants ;  and,  instead  of  the  rest  retaining  their  green 
color  under  the  snow,  they  will  become  blanched  at  the  roots,  pressed  flat 
to  the  ground,  and  will  probably  never  rise  again.  Blanks  will  in  conse- 
quence be  formed  where  this  catastrophe  has  happened ;  but  unless  these 
be  of  large  extent,  or  the  season  be  far  advanced  before  the  wheat  has 
been  liberated  from  its  snowy  covering,  the  plants  will  tiller  out  with  new 
runners  ftom  the  roots  of  the  surviving  old  plants,  and  occupy  the  Uank 
spaces.  When  snow  falls  upon  wheat  in  the  early  part  of  winter,  end 
covers  it  for  a  considerable  time,  it  protects  the  crop  from  injury  from  the 
atmosphere,  and  prevents  the  earth  from  cooling  below  40^  Fahr.  •  In 
this  position  the  young  plant  retains  its  healthy  green  color,  though  it 
does  not  grow  much ;  and  whenever  it  is  relieved  fi*om  the  snow,  it  grows 
rapidly,  unless  it  happen  to  encounter  black  frost,  which  changes  its 
greenness  into  a  brown,  and  may  kill  some  of  the  plants ;  but  should  there 
be  no  black  frost,  there  is  no  state  of  the  young  wheat  plant  in  spring  in 
which  it  tillers  so  closely,  and  afterward  grows  so  equally,  as  after  emerging 
in  favorable  circumstances  fix>m  snow.  The  most  trying  time,  however, 
for  winter  wheat  is  in  March,  when  sharp  frosts  frequently  occur  at  night, 
and  bright  sunshine  in  the  day.  The  frost  draws  tbe  moisture  of  the 
ground  to  the  surface,  and  there  freezes  it ;  when  the  sun  shines  upon  the 
ice  it  melts,  and  most  frequently  very  rapidlv,  and  the  consequent  evapora- 
tion produces  such  au  intense  degree  of  cold  as  even  to  kill  the  plants  sud- 
denly ;  and  if  they  escape  destruction  in  this  way,  the  damp  ground  that 
had  been  raised  up  by  means  of  the  expanded  condition  of  the  ice  sud- 
denly contracts  by  its  melting,  leaving  the  plants  with  their  roots  half 
drawn  out  of  the  earth,  in  wnich  state  many  perish.  It  must  be  owAed, 
however,  that  this  particular  effect  is  most  commonly  produced  on  loamy 
soils  which  rest  on  impervious  clay  subsoil  and  not  on  a  dry  subsoil,  so 
that  draining  may  be  reasonably  expected  to  prevent  this  injury.  Con- 
tinued rains  upon  winter  wheat  make  it  change  its  color  to  a  bluish  hue, 
and  if  the  air  is  temperate  the  plant  becomes  tender,  and  at  length  sets  up 
with  red-pointed  leaves,  as  if  it  would  grow  no  more.  Continued  dtt>utn 
in  spring,  on  the  other  hand,  makes  winter  wheat  of  a  vivid  green,  espe- 
cially in  fVesh  weather;  but  should  it  be  cold  and  inclined  to  frost,  the 
Soints  of  the  leaves  become  brown,  which  latter  effect  is  invariably  in- 
uced  by  the  cold  east  winds  so  prevalent  in  spring  in  this  country. 
Drouth  and  heat  combined  always  promote  the  vigor  ofthe  wheat  plant. 
(1773.)  Although  I  have  said  that  double  harrowing  across  prepares  the 
land  on  which  spring  wheat  has  been  sown  for  grassHseeds,  it  should  not 
be  imagined  these  are  sown  whenever  wheat-seed  is  sown,  because  thelat* 
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ter  may  be  sown  at  any  time  during  winter  or  early  spring  that  the  state 
of  the  weather  and  soil  will  allow ;  but  when  spring  wheat  is  sown  at  the 
latest  period  of  the  season,  then  grass-seeds  may  not  only  be  sown  amonz 
this,  but  among  all  the  spring  wheat  that  had  been  previously  sown :  and 
at  the  same  time  among  the  winter  wheat,  if  the  land  that  has  stood  all 
winter  is  dry  enough  to  bear  harrowing  at  the  time.  Frost  injures  clover- 
seeds,  and  will  even  kill  them  when  exposed  to  it,  so  that  they  cannot 
safely  be  sown  very  early  in  the  season ;  but  there  is  not  much  risk  of 
frost  being  so  powerftil  in  March  as  to  injure  seed  that  is  harrowed  in. 
Many  farmers  used  to  sow  grass-seeds  wiUiout  harrowing,  trusting  to  so 
small  seeds  finding  their  way  into  the  soil  among  the  clods,  and  of  being 
covered  by  their  mouldering,  and  this  practice  is,  I  believe,  not  yet  relin- 
quished ;  but  the  safer  and  more  correct  practice  is  to  cover  every  kind  of 
seed  when  it  is  sown  by  harrowing.  It  may  happen  that  in  the  same  field 
in  which  the  latest  spring  wheat  has  been  sown,  may  be  found  some  that 
had  been  sown  at  a  former  period,  and  even  winter  wheat  may  occupy 
another  part  of  it.  When  this  is  the  case,  and  especially  if  the  last  sown 
completes  the  cropping  of  the  field,  then  the  grass -seeds  should  be  sown 
over  the  whole  field  at  one  time,  beginning  Mrith  that  part  which  haa  just 
been  sown,  continuing  it  over  that  which  was  the  next  last,  and  finishing 
upon  the  winter  wheat ;  because  it  is  desirable  first  to  finish  the  land  that 
has  been  most  recently  worked,  in  case  the  weather  should  change,  and 
prevent  the  finishing  of  the  whole  field.  Should  barley,  however,  have 
still  to  be  sown  on  that  field,  it  will  be  better  to  defer  the  sowing  of  the 
grass-seeds  upon  the  wheat  until  the  whole  field  is  sown  at  one  time  ;  and 
m  this  case  tne  new-sown  spring  wheat  can  be  water-fiirrowed  and  put 
past  danger  for  the  time.  If  the  winter  wheat  in  the  same  field  is,  on  the 
other  hand,  far  advanced,  and  the  weather  still  favorable  to  its  growth,  the 
grass-seeds  should  be  sown  among  it,  for,  if  delayed  too  long  among  strong 
plants,  part  of  the  seed  may  not  find  its  way  to  the  soil,  and  the  subse- 
quent harrowing  may  injure  the  progress  of  the  already  forward  plaot. 
In  such  a  case  the  spring  wheat  should  be  sown  with  the  grass-seeds  at 
the  same  time,  and  the  barley-land  can  be  sown  by  itself^  when  the  barley- 
seed  is  finishing. 

(1774.)  The  grass-sowing  machine  is  a  most  perfect  instrument  for  the 
sowing  of  grass-seeds,  distributing  the  seeds  with  the  utmost  precision,  and 
to  any  amount,  and  scattering  them  so  near  the  ground  as  to  render  their  . 
sowing  a  matter  independent  of  windy  weather.  This  machine  will  be  found 
in  Plate  XXVI.,  fig,  316,  and  a  detailed  description  of  it  by  Mr.  Slight  will 
be  found  below.  Its  management  is  easy,  when  the  ground  is  plowed  in 
individual  ridges  ;  the  horse  which  draws  it  walking  in  the  open  furrow, 
as  in  a,  fig,  133,  and  the  machine  reaching  in  length  to  the  crown  of  the 
ridge  on  each  side,  to  b  and  6,  sows  the  width  of  a  ridge  at  once,  the  length 
of  the  machine  being  made  to  suit  the  breadth  of  the  ridges  adopted  on  the 
farm.  The  gearing  is  put  out  of  action  till  the  horse  enters  the  open  fiir- 
row  fix>m  the  head-ridge,  when  it  is  put  on  and  it  is  again  taken  ofi*  when 
the  machine  reaches  the  opposite  head -ridge.  The  seed  is  supplied  at  one 
of  the  head-ridges,  and  the  head-ridges  are  sown  by  themselves.  When 
ridges  are  coupled  together,  the  horse  walks  down  in  the  middle  between 
the  crown  and  the  open  furrow,  taking  the  furrow-brow  as  a  guide  for  the 
line  he  should  keep.  Where  ridges  are  plowed  in  breaks,  as  two-out-and- 
two*in,  fig.  138,  it  is  necessary  to  use  some  marks  on  the  spaces  of  the 
ridges  between  the  crown  and  open  furrows,  to  guide  the  line  of  the  ma- 
chine. The  driver  ought  to  be  provided  with  double-reins.  Were  this 
machine  to  proceed  onward,  sowing  without  interruption  for  10  hours  at 
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the  rate  of  2^  miles  per  hour,  it  would  sow  54  aci*es  of  ground;  but^  of 
course,  the  turnings  of  the  landings,  and  the  time  spent  in  filling  the  ma* 
chine  occasionally  with  seed,  cause  a  considerable  deduction  from  that 
quantity.  The  machine  is  also  used  to  sow  corn  in  broadcast,  and  it  an- 
swers the  purpose  very  well,  but  not  perhaps  in  so  superior  a  manner  to 
the  hand  as  it  does  the  grass-seeds,  nor  is  it  so  generally  employed  to  sow 
com  as  grass-seeds,  but  for  what  reason  I  cannot  say.  There  was  a  reason 
for  this  before  the  introduction  of  the  third  or  front  wheel,  the  weight  of 
the  box  when  full  of  com  being  too  heavy  for  the  horse's  back,  especially 
in  going  down  hill.  I  cannot  refrain  from  pointing  out  the  supenor  con- 
struction of  this  machine,  as  represented  in  Plate  XXVI.,  in  putting  it  in 
the  power  of  the  person  who  drives  it  to  contract  its  length,  so  as  to  admit 
the  machine  easily  into  a  field-gate,  and  thereby  to  dispense  with  removing 
it,  at  any  time,  from  its  carriage. 

(1775.)  Afler  the  grass-seeds  are  sown,  the  ground  is  harrowed  to  cover 
them  in ;  and  for  this  purpose  lighter  harrows  are  used  than  those  for  or> 
dinary  harrowing ;  and  being  light,  are  not  unfrequently  provided  with 
wings,  to  cover  a  whole  ridge  at  a  time,  so  that  in  following  the  sovring- 
machine,  the  process  connected  with  the  grass-seed  sowing  may  be  finish- 
ed at  once.  There  is  some  dexterity  required  in  driving  wineed  grass- 
seed  haiTows.  It  is  not  convenient  to  move  them  from  one  ridge  to  an- 
other immediately  adjoining,  as  a  part  of  the  implement  will  have  to  turn 
almost  upon  a  pivot ;  in  doing  which,  unless  conducted  with  great  care 
injury  is  apt  to  be  done  to  it.  And,  besides,  it  is  a  particularly  awkward 
movement  to  hup  the  horses  with  these  harrows.  The  plan  to  avoid  the 
inconvenience  alluded  to,  is  to  hie  the  horses  at  the  end  of  all  the  landings, 
and  leave  an  intermediate  unharrowed  ridge  at  every  turning,  which  will 
be  greatly  facilitated  if  the  plowman  lifts  up  the  near  wing  from  the  ground 
with  a  hooked  stick  when  the  turning  is  to  commence,  and  lets  it  drop  down 
again  when  it  is  finished. 

(1776.)  The  land  may  be  rolled  or  not,  according  to  circumstances,  be- 
fore the  grass-seeds  are  sown.  If  it  is  dry,  even  strong  land  would  be  the 
bettor,  at  this  season,  to  be  rolled,  to  reduce  the  clods  before  they  become 
very  hard,  and  to  form  a  kindlier  bed  for  the  small  seeds.  Should  it,  how- 
ever, be  in  a  waxy  state,  between  the  wet  and  the  dry,  the  rolling  had  better 
be  deferred  until  aflerward.  When  it  is  in  a  proper  state  for  rolling  at  the 
time  of  sowing  the  grass-seeds,  it  should  be  rolled  before  the  sowing,  and, 
of  course,  before  the  harrowing  of  the  grass -seeds  ;  because,  were  the  land 
left  with  the  smooth  rolled  surface,  and  rain  come  after,  and  this  succeed- 
ed by  drouth,  which  is  not  an  unfrequent  state  of  the  weather  at  this  sea- 
son, the  smooth  ground  would  become  so  battered  and  hardened  as  to  curb 
the  wheat  braid  considerably ;  whereas,  were  it  rolled  before  it  was  sown, 
and  then  harrowed,  the  harrowing  would  again  raise  a  small,  round  clod, 
which  would  prevent  the  batterine  by  rain,  and  consequent  inciiistation  of 
the  land,  while  the  smooth  ground  would  offer  a  fine  surface  for  the  small 
grass-seeds  to  spread  themselves  upon.  On  lighter  soils,  such  as  hazel 
loams  and  turnip  soils,  it  is  better  not  to  roll  until  the  land  has  been  sown 
and  harrowed,  because  the  smooth  rolled  surface  assists  in  repelling  the 
drouth  for  a  considerable  time,  and  rain  cannot  injure  such  a  soil  in  any 

way. 

(1777.)  The  roller  is  represented  below,  where  it  is  particularly  described 
by  Mr.  Slight  in  its  principles  and  action.  It  is  most  conveniently  formed 
of  cast-iron,  and  in  two  pieces,  and  mounted  with  shafts  and  framing.  The 
cast-iron  gives  weight,  which  a  roller  should  always  have,  and  being  in  two 
pieces,  gives  a  facility  to  turn  on  little  space.    In  driving  it,  the  plowman 
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<naT  sit  on  the  front  of  the  framiiig,  if  he  wishes,  and  urge  the  hones  with 
whip  and  reins.  The  framing  sometimes  supports  a  hox,  into  which  stones 
are  -placed  to  render  the  roller  heavier,  and  this  device  may  be  necessary 
when  redacing  hard  clods  of  clay,  in  summer.  Whether  used  for  this  pur- 
pose or  not,  the  box  is  useful  in  cariying  any  stones  that  may  be  found  on 
the  land  to  either  side  of  the  field.  It  has  often  seemed  to  me  ridiculous 
to  see  a  small  stone-roller,  or  one  lightly  constructed  of  wood,  used  to  crush 
clods  on  new  plowed  heavy  land.  Instead  of  breaking  them,  a  light  roller 
only  presses  them  into  the  softer  soil  upon  which  they  are  lying.  The  roll- 
er is  found  to  do  its  work  in  the  b^t  manner  when  drawn  across  the 
ridges,  at  right  angles  to  the  open  furrows,  which  are  thus  easily  passed  over. 

(1778.)  The  finishing  process  consists  of  water^rrotping,  that  is,  making 
a  plow-furrow  in  the  open  furrows,  for  the  purpose  of  affording  facilities 
to  rain»water  to  flow  on  the  surfiice  of  the  land.  It  is  executed  with  a 
common  plow  and  one  horse,  or  with  a  small  double  mould-board  plow 
and  one  hone  ;  and  in  the  execution,  the  plow  obliterates  the  honBe's  fbot- 
marics.  When  the  land  is  harrowed  after  the  rolling,  as  in  the  case  of  heavy 
land,  the  water-furrowing  is  done  after  the  harrowing,  and  finishes  the 
woric  of  the  field  ;  but  when  rolling  is  the  finishing  operation,  as  in  the 
case  of  light  soils,  the  water-furrowing  is  executed  immediately  after  the 
harrowing  and  before  the  rolling.  Water-furrowing  <i/ler  rolling  gives  a 
very  hanh-looking  finish  to  a  field. 

(1779.)  The  presser-roller,  used  to  give  consistency  to  light  soils,  is  seen 
below,  where  Mr.  Slight's  description  of  it  will  be  found.  Like  the  best  of 
our  agricultural  implements,  it  is  of  English  origin,  where  it  has  long  been 
employed  to  compress  light  soils.  It  is  used  in  this  manner  in  compressing 
the  soil.  Driven  oy  one  horse,  it  follows  the  last  of  2  plows,  after  they  have 
laid  over  their  fVnrow-slices;  and  on  passing  along  these  furrow-slices, 
not  only  compresses  them  into  less  bulk,  but  leaves  a  groove  on  each  of  them 
to  receive  the  seed  when  the  land  is  sown.  With  1  pressor,  2  acres  of  ground 
can  only  thus  be  compressed  in  the  coune  of  a  day;  and,  where  a  consid- 
erable extent  of  spring  wheat  may  be  sown,  this  rate  of  sowing  would  be 
too  slow.  Either  the  number  of  pressen  should  be  increased,  or  a  consider- 
able extent  of  land  be  pressed  before  it  is  sown ;  for  it  would  be  tiresome 
work  to  sow  only  2  acres  a  day  of  a  large  field,  which  might  require  a  fort- 
night of  2  plows  to  plow.  Perhaps  the  most  convenient  plan  for  most  farm- 
en  would  be  to  have  2  pressen  in  operation,  and  sow  the  ground  compressed 
every  two  days,  that  is,  8  acres,  which  would  be  a  large  enough  sowing  of 
spring-wheat  in  one  day  upon  a  farm  that  worked  4  pair  of  hones;  and 
tras  plan  may  be  followed,  with  perfect  safety  to  the  wheat  crop,  for  a 
double  tine  along  of  the  harrows  is  quite  sufiicient  to  cover  pressed  spring 
wheat ;  and,  indeed,  it  should  receive  no  more,  unless  periiaps  a  single 
tine  along,  in  case  the  surface  is  considered  not  sufficiently  fine,  for  cross- 
harrowing  would  discompose  the  seed  that  had  fallen  in  rows  into  the 
grooves  made  by  the  pressen.  Another  plan  is  to  plow  and  press  the  lea 
early  in  winter,  allow  it  to  consolidate  still  more,  and  then  sow  an  entire 
field  with  wheat  in  spring,  if  the  weather  be  favorable,  and  if  not,  it  will 
be  ready  for  oats.  This,  1  conceive,  would  be  an  excellent  plan  to  follow 
on  light  soils,  that  are  in  a  rich  enough  state  for  spring  wheat. 

(1780.)  This  same  instrument  may  be  beneficially  employed  in  com- 
pressing light  turnip-land  as  it  b  plowed  into  ridges,  and  rendering  it 
more  fit  for  spring  wheat ;  and  in  effecting  this  purpose  it  is  employed  in 
the  same  manner  as  on  lea. 

'  (1781.)  But  the  pressor  may  be  employed  on  even  strone  lea,  and  the 
crop  of  wheat  consequent  thereon  increased  to  a  sensible  degree^  as  the 
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foHowing  case  will  testify :  "  A  Tery  striking  instance  of  tHe  utiHty  of  this 
machine,"  says  Mr.  Hugb  Watson,  a  gentleman  whose  name  is  well  known  in 
this  coantiy  as  an  eminent  farmer, ''  was  exhibited  on  a  field  belonging  to 
my  friend  Uaptain  Barclay  Allardyce  of  Ury,  who  last  season  (1832)  bit^ke 
up  a  piece  of  grass  land  near  his  mansion-house,  supposed  to  have  lain  out 
about  one  hundred  years.  It  was  a  strong  soil,  and  required  4  horses  to 
work  the  plow,  and  it  was  followed  by  the  presser,  leaving  the  work  in 
such  a  finished  state  that,  although  Captain  ^Barclay's  intention  was  to  sow 
the  field  with  oats  after  the  preparation  of  a  winter's  exposure,  he  was 
induced  to  trj  a  crop  of  wheat,  and  succeeded  beyond  his  expectation,  hav* 
ing  reaped  50  bushels  per  imperial  acre,  while  the  probability  is  that  if  the 
field  had  been  sown  in  spring  with  oats  they  would  all  have  rotted."  "  I 
have  used  the  presser,'*  continues  Mr.  Watson,  "for  two  seasons,  and  can 
with  confidence  recommend  it  on  all  light  toils  with  every  sort  of  com 
crof^  *  It  would  thns  appear  that  the  use  of  the  presser  is  almost  of  gen- 
eral application,  and  that  the  ground  may  be  plowed  a  considerable  time 
before  it  is  sown,  which  renders  it  of  use  even  on  a  winter  furrow.  Sev- 
eral farmers  in  Forfar  and  Fife  shires,  I  am  aware,  have  used  this  instru- 
roent  for  several  years,  but  I  have  not  learned  with  what  success. 

(1782.)  With  regard  to  the  varieties  of  wheat  which  you  should  sow  in 
spring  in  preference  to  others,  is  a  subject  in  which  I  feel  I  cannot  advise 
vnth  confidence.  The  erroneous  classmcation  of  wheat  by  botanists,  in  as 
far  as  it  affects  Agriculture,  into  beardless  or  winter  and  bearded  or  spring 
wheat,  is  apt  to  mislead  the  farmer ;  and  were  he  so  far  to  rely  on  the 
opinions  of  botanists  as  to  try  these  two  distinctions  of  wheat  in  the  season 
said  to  be  suitable  to  each,  he  would  certainly  be  disappointed,  for  the 
results  would  probably  be  the  very  opposite  anticipated.  For  this  reason 
I  quite  agree  with  Mr.  Lawson  in  what  he  has  said  on  the  subject.  "  Bot* 
anists,"  he  states,  "  generally  divide  the  common  beardless  and  bearded 
wheats  into  two  distinct  species,  terming  the  former  Triticum  hybemum, 
or  vrinter  wheat,  and  the  latter  Triticum  oBstivum,  or  summer  wheat  But 
the  propriety  of  the  distinction  may  well  be  questioned,  more  particularly 
as  the  chief  distinguishing  character  between  them  consists  in  the  varieties 
of  the  former  being  beardless,  or  nearly  so,  while  the  awns  of  the  latter 
are  generally  2,  3  or  more  inches  in  length ;  and  it  being  an  established 
fact  that  the  awns  or  beards  in  grasses  form  by  no  means  a  permanent 
specific  distinction,  and  that  in  many  cases  they  do  not  even  constitute  a 
variety,  so  much  does  their  presence  or  absence  depend  upon  the  effects  of 

climate,  culture,  soil,  &c But  the  principal  objection  to  the  names 

commonly  used  is  that  they  make  no  proper  distinction  between  the  two 
great  classes-^-K^tWar  and  spring  wheats ;  for  instance,  under  Triticum  hy- 
oemum  are  included  several  of  the  earlier,  and,  without  doubt,  the  best 
sorts  of  spring  wheat;  and  under  Triticum  cBstivum  are  included  sev- 
eral bearded  wheats,  equally  hardy,  and  requiring  as  long  time  to  arrive 
at  maturity  as  our  common  winter  sorts."  t  Colonel  Le  Couteur  falls 
into  the  same  error  when  treating  of  the  classification  of  wheat,  by  divi- 
ding all  wheats  into  the  two  distinctions  of  **  beardless  or  winter  wheats," 
and  *'  bearded,  or  spring  wheats."  ( 

(1783.)  Although  the  subject  is  thus  rendered  by  botanists  and  writers 
on  the  cultivated  varieties  of  wheat  sufficiently  puzzling  to  the  farmer,  yet 
there  are  a  few  considerations  which  may  direct  you  in  the  choice  of  your 
spring  wheat.  I  may  premise  that  you  cannot  make  a  mistake  in  regard 
to  a  winter  wheat ;  for  however  early  may  be  the  habit  of  the  variety 
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sown,  the  very  circumstance  of  having  sown  it  in  autumn,  when  there 
is  not  sufficient  time  to  mature  the  plant  before  winter  will  convert  it 
for  a  time  into  a  winter  variety.  The  wheat  plant  is  a  true  annual,  but 
when  sown  late,  and  the  progress  of  its  growth  retarded  by  depression 
of  temperature,  it  is  converted  for  a  time  into  a  biennial.  It  is  therefore 
highly  probable  that  as  the  nature  of  all  wheats  is  to  bring  their  seed'  to 
maturity  in  the  course  of  one  season,  that  any  variety  sown  in  spring 
would  mature  its  seed  in  the  course  of  the  ensuing  summer  and  autumn. 
I  suppose  there  is  no  doubt  of  this  being  a  fact ;  nevertheless,  circum- 
stances concur  to  render  the  fact  of  doubtful  application  in  this  climate,  A 
variety  of  wheat,  for  instance,  that  has  long  oeen  cultivated  in  winter  in 
the  same  latitude,  on  being  sown  in  spring  will  not  mature  its  seed  that 
season  in  the  same  latitude,  should  the  temperature  fall  below  its  usual 
average,  or  should  it  be  cultivated  on  very  inferior  soil  to  what  it  has 
been  accustomed ;  so  that  in  practice  it  is  not  safe,  in  a  precarious  climate, 
to  sow  every  variety  of  wheat  m  spring.  One  criterion,  however,  may  safely 
be  applied  to  any  variety  of  wheat  in  order  to  ascertain  its  character,  pro- 
vided its  history  is  known,  which  is,  that  a  wheat  brought  from  a  warmer 
to  a  colder  climate  will  prove  earlier  in  the  latter  locality  than  the  native 
varieties,  and,  in  so  far,  is  better  suited  forsowine  in  spring  in  that  latitude 
than  the  native  vaiieties,  and  if  you  can  ascertain,  brides,  that  the  same 
variety  is  an  early  one  in  the  warmer  latitude — ^bringing  its  seed  to  matu- 
rity in  a  short  period,  perhaps  not  exceeding  4  months — then  you  may 
safely  sow  it  aa  a  spnng  wheat,  whether  it  be  a  red  or  white  colored 
variety. 

(1784.)  In  my  own  experience  of  spring  wheat  the  old  Lammas  red,  and 
another  old  variety  whicn  I  have  not  heard  offer  many  years,  the  Cobham 
red,  were  at  one  time  considered  excellent  varieties  of  spring  wheat.  Of 
the  Lammas  red,  I  have  seen  a  field  of  35  imperial  acres  sown  on  the  8th 
March,  and  cut  down,  an  excellent  crop,  on  26th  August.  This  was,  how- 
ever, in  the  memorable  year  for  all  kinds  of  good  crops,  1815.  The  variety, 
I  believe,  exists  to  the  present  day,  and  is  still  a  favorite  with  may  farm- 
ers, and  in  my  opinion  deservedly  so. 

(1785.)  [  Tke  k/arraw,  considering  the  operaiion  it  has  to  perform,  in  covering  the  weds  that 
have  been  cast  npon  the  aarface  of  the  soil,  is  an  implement  of  no  small  importance ;  and  yet  its 
efl^ts  are  apparently  rude  and  ancertain,  while  its  constraction  is  of  the  simplest  order.  So  sim- 
ple, indeed,  in  this  constraction.  that  at  a  very  remote  period  it  appears  to  nave  taken  that  form 
which,  in  so  far  as  the  simple  principles  of  the  action  are  concerned,  is  almost  incapable  of  fiurdier 
improvement  Variations  in  sise.  in  weight,  in  materials,  and  slight  changes  of  form,  have  from 
time  to  time  been  proposed  and  etSnctod ;  bat  yet  no  important  dbuui^e  has  been  made  in  the  ac- 
tion of  the  implemeni,  though  among  these  changes  a  more  nniform  distribution  of  its  eftcts  over 
the  surface  of  the  soil  has  been  attained.  The  onlv  important  improvement  on  the  harrow  of  which 
we  have  any  historical  data,  was  achieved  aboat  fifty  years  ago  by,  I  believe,  the  late  Mr.  Low,  Oor- 
donbenk,  Berwickshire,  father  of  Professor  Low.  of  the  University  of  Bdinbari^;  and  this  improve- 
ment lay  cbiefl3r  in  iheform,  bat  which  also  aflcnded  a  more  nniform  distribation  of  effect.  Pre- 
vioas  to  the  period  jast  alluded  to.  the  seed  harrow  was  always  constructed  in  the  form  of  a  rec- 
tangular firame  of  wood,  conusting.  as  it  still  does,  of  four  longitndinal  bara  known,  in  the  language 
of  the  agricultural  mechanic,  by  the  term  bulls,  which  are  framed  together  1^  mortising,  wiu  fonr 
lighter  transverse  bars,  or  gloU.  The  dimensions  of  the  rectangular  harrows  are,  on  an  average, 
3  feet  9  inches  in  breadth,  measuring  over  the  bulls,  and  3  feet  10  inches  in  lengidi  over  the  slots. 
The  bulls  are  generallv  about  4  feet  6  inches  of  extreme  len^,  3  inches  in  breadth,  acd  3  to  31 
inches  in  deptb ;  the  slots  are  3  inches  in  breadth,  and  |  to  1  mch  in  depth.  Each  buU  is  annea 
with  5  tines  or  teeth  of  malleable  iron,  about  10  inches  In  length.  They  are  fixed  in  the  bull  by 
being  driven  into  an  auger-hole  bored  through  it,  and  project  downward  from  6  to  7  indies. 

(1786.)  The  improved  form  given  to  the  harrow,  as  above  alluded  to.  changes  the  rectangle  into 
a  inomhoid,  and  this, when  duly  proportioned,  gives  to  the  implement  as  has  been  supposed,  as  high 
a  degree  of  perfection,  hi  point  m  form,  as  it  apj^ars  capable  of  attaining.  Fig.  393  represents  a  pair 
of  the  rhom  Doidal  harrows  in  the  working  position.  The  frame  of  these  bwrows  connsts  of  the 
ffime  number  of  parts  as  the  common  sort  already  alluded  to.  Four  bulls  a  aa  it,  and  four  slots  b 
bhb,  the  breadth  of  the  firame  over  the  bulls,  at  right  angles  to  them,  is  3  feet  6  inches ;  and  in  the 
same  manner,  over  the  dots  the  length  is  the  same,  but  the  bulla  extend  at  each  end  4  inches  be- 
yond the  slots,  making  their  entire  length,  including  the  obliouity,  about  4  feet  6  inches.  TIm 
dimensions  of  the  parts  vary  a  !itile.  according  to  the  quality  of  the  material  empkr^ed,  fimn  2|  to 

3  inches  in  breadth  by  3  to  3i  inches  in  depth,  for  the  bulL    The  dots  are  fipom  Si  to  3  imcbea  im 
(«4)  i'  »  *— .  s 
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breadth,,  ftiid  from  |  to  1  ioch  in  depth,  the  bulls  bein^mortiFei,  and.  when  the  slots  have 
been  inserted,  are  fixed  with  wooden  pegs  driven  throagh  the  balls.  In  each  harrow  an  iron 
bar  c  Ct  having  a  namber  of  holes  pancoed  in  it,  is  likewise  fixed  into  mortises  in  the  two  outer 
bnlls  on  the  left  side,  ibr  the  attachment  of  the  yoke.  Each  ball  is  divided  into  fonr  eqaal  parts, 
die  extreme  dividon  being  about  1  inch  clear  of  the  mortise  of  the  slot,  and  at  each  division  the 
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bulls  are  bored  with  an  anger  for  the  reception  of  the  tinea  and  in  thas  boring,  a  slight  inclinatton 
forward  below  is  given  to  uie  dnes,  thoogn  this,  it  mast  be  admitted,  is  not  of  very  great  import- 
ance. The  length  of  the  tine  is  about  10  inches,  of  which  6  or  7  inches  project  below  tbo  balls ; 
and  it  has  been  recommended  that  the  front  row  shoaid  be  7  inches,  the  sacceeding  rows  dimin- 
ishing gradoally  to  6  inches,  to  compensate  for  the  e£bct  of  draught  of  the  horses  tending  to  ele- 
vate the  fore-parts  of  the  harrows^  This  tendency  to  rise  in  front  is  not  so  great  as  has  been  sap- 
posed,  for  the  weight  of  the  swing-trees  and  whole  yoke  will  nearly  compensate  for  the  effect  of 
the  angle  of  draaght  In  all  cases  of  this  kind,  the  yoke,  consisting  of  chains,  hooks  and  swing- 
trees,  of  which  the  latter,  in  the  lianows-yoke,  forms  a  portion  of  considerable  weight,  the  system 
reaotves  itself  into  a  catenarian  curve,  more  or  less  perfect,  of  which  the  point  c,  where  the  voke 
is  attached  to  the  harrow,  will  approximate  to  the  apex  of  the  carve,  ana  conseqaenily  to  a  nori- 
xontal  line,  thereby  neutralizing  tne  tendency  to  rise  in  the  front  of  the  harrows. 

(1787.)  There  is  one  point  in  the  improvement  of  this  harrow  that  appears  to  me  of  even  more 
Importance  than  the  rhomboidal  shape ;  it  is  the  joints  or  hiagOBdd.  In  the  one  harrow,  fig.  323,  the 
tail  of  the  doable  joints  of  the  hinge  is  prolonged  into  a  bolt  de»de,  passing  throagh  all  the  balls, 
and  secured  with  screw-nuts  at  e  &  Tne  single  joints  are  in  like  manner  prolonged  into  the  bolts 
/  fffg,  thus  serving  to  add  greatly  to  the  strengm  as  well  as  to  the  efficiency  of  the  harrowa  The 
loose  joints  J  /,  df  have  wen  foond  to  answer  their  pnriioses  much  better  than  the  well-fitted 
Joints  originally  given  to  them,  by  their  allowing  of  a  great  ureedom  of  action,  and  the  doable  joints 
a  ^  are  therefore  now  nsoally  made  as  in  the  figare,  the  span  of  the  bow  d  being  about  6  inches, 
^ith  a  small  eye  at  each  end  to  fit  the  joint-bolt  The  eye  of  the  single  joint/  is  about  1|  or  3  in- 
ches diameter,  having  thus  great  freedom  to  play  upon  the  joint-bolt 

(1768.)  From  the  figure  of  the  rhomboidal  harrow,  when  duly  constracted.  It  can  only  perform 
its  maximum  of  effect  when  drawn  forward  with  its  slots  at  right  angles  to  the  direction  of  its  mo- 
(235) 
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(179SL)  The  extennre  ftpplication  of  iron  haa  of  late  years  brought  the  nae  of  that  material  to  the 
snanlion  of  the  harrow  as  w^  as  of  the  plow,  and  iron  harrows  are  now  coming  yerv  generally 
ato  uae,  both  in  the  rectangular  and  the  rbomboidal  form.  Fi^.  324  represents  tM  malleable-iron 
bomboidal  harrow,  as  commonly  oonstmcted,  and  its  dimensions  are  the  same  as  already  given 
sr  those  of  urood.  The  arrangement  of  the  parts  are  somewhat  diffisrent,  and,  from  the  nature  of 
he  materials,  the  dimensions  of  the  parts  diner  also  more  materially.  Thus,  die  bulla  a  aa  a  are 
I  inch  in  brcMadth  and  I  inch  in  depth,  swelled  out  where  the  mortises  for  the  slots  are  formed,  and 
lIso  for  the  tinea»  their  ends  projecting  only  9  inches  beyond  the  sbt    The  slots  b  b  b  are  2  inches 

Fig.324. 
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in  breadth.  |  inch  in  depth,  and  there  being  only  three  of  them,  the  middle  one  is  so  placed  as  to 
be  free  of  the  middle  row  of  tines ;  while  toe  end  slots  are  elongated  toward  the  meeting  sides  of 
the  pair,  and  are  there  formed  into  the  hinge-joints  dd,u  formerbr  described  for  the  wcraden  har> 
rows.  The  draught-bars  c  e  are  inserted  in  the  projecting  ends  of'^the  first  and  second  bulls,  and 
retained  in  round  pivot-boles  -,  the  swing-trees  hi  hi  are  the  same  as  described  for  the  wooden 
harrows.  The  construction  of  the  iron  barrow  is  so  similar  to  the  others  that  it  is  unnecessary  to 
eater  Inio  farther  details  regarding  it;  but  it  may  be  remarked  that,  from  the  almost  imperishable 
natare  of  the  materials,  as  compared  with  wood,  there  seems  every  reason  to  expect  the  iron  im* 
plement  will  entirely  supersede  the  wooden ;  and  though  the  price  of  the  iron  harrows  is  consid- 
erably above  that  of'^wood,  the  additional  first  cost  is  more  than  repaid  by  the  greater  durability 
of  the  iron.  There  is  good  reason  also  to  believe  that  by  a  construction  more  adapted  than  the 
present  to  the  nature  of  the  material,  the  price  may  yet  be  considerably  reduced. 

(1793.)  The  form  of  the  tines  of  the  harrow,  as  regards  their  effects  in  stirring  the  soil  and  cov- 
ering the  seed,  is  deserving  of  inquiry.   In  the  wooden  implement,  we  are,  from  the  nature  of  the 
Bttterial,  confined  to  one  fonp  of  tine ;  that  which  has  for  its  horizontal  section  an  oblong  square ; 
the  tines  in  these  cases  being  {  inch  broad  by  I  inch  thick,  must,  for  the  safety  of  the  wood,  have 
^  greatest  dimension  lying  in  the  direction  of  the  fibres  of  the  wood.    Another  and  a  better 
»na,  for  the  purpose  of  stirring  the  soil,  is  that  which  has  its  cross-section  forming  an  exact  square 
of  }  inch  on  each  ude.  and  inserted  in  the  bull  with  its  diagonal  pointing  in  the  direction  of  the 
proereasive  motion.    This  form  and  position  of  the  tine,  however  well  adapted  to  the  soil,  cannot, 
with  propriety  or  safety  to  the  implement,  be  used  in  the  wooden  harrow,  from  the  powerful  ten- 
uency  it  has  to  split  the  wood.    In  the  iron  implement  this  difflcalty  does  not  exist ;  and  as  this 
form  of  tine  is  in  every  respect  best  adapted  to  the  intended  purpose,  it  should  never  be  omitted 
^^  \he  iron  harrow.    Whatever  be  the  cross-section  of  the  tine,  in  that  part  which  passes  through 
^  ball,  the  projecting  part  is  tapered  toward  the  point,  not  uniformly,  but  a  little  barreled,  snd 
^^nninates  in  an  obtuse  point    In  all  wooden  harrows  *he  tines  are  simply  driven  firmly  into  the 
(237) 
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wood  tfter  it  bu  been  bored.  In  moat  iron  harrows  tbe^  are  fixed  in  the  same  manner ;  bnt  as 
the  tines  are  sometimes  liable  to  become  loose,  when  simply  inserted  and  driven  down  by  the 
hammer,  they  are,  when  a  more  perfect  construction  is  followed,  fixed  by  being  driven  iram  iw- 
low,  and  secured  by  a  screw-nut  above. 

(1794.J  Gras$-$efd  Hamne$.  or  those  that  are  employed  for  giving  a  It^t  coreriag  to  gnaa* 
seeds  when  sown,  di&r  from  the  common  harrow  in  no  respect  except  in  dimensions  and  weight 
They  have  generally  the  same  number  of  tines,  bulls  and  ^ta.  The  breadth  over  all  is  aboat  3 
feet,  or  from  that  down  to  33  inches,  and  the  distance  between  the  tines  about  7  inches,  giving  a 
length  of  bull  3|  feet,  and  the  tines  vary  from  5  to  6  inches  in  length.  Harrows  of  this  descrip- 
tion are  frequently  used  by  English  farmers  to  give  the  last  torn  of  narrowing  in  grain,  and  a  fine 
finish  to  the  surface.  Grass-seed  harrows  are  made  of  iron  as  well  as  of  wood,  but  withal  it  is  not 
held  as  an  essential  implement,  the  common  harrows  beiug  more  fre<|uently  used  for  the  purpose 
to  which  the  ^rats-seed  harrow  is  more  especially  and  almost  exclusively  adapted. 

(1795.)  Various  other  forms  of  harrows  are  adapted  for  special  purposes^  such  as  the  bu»krkar' 
row,  which  is  a  frame  of  wood  interwoven  with  the  smaller  branches  or  croppings  of  trees,  and 
in  this  manner  employed  instead  of  the  grass-seed  harrow  described  above,  and  it  is  also  employed 
for  harrowing  in  top-dreraiiig  upon  grass. 

(1796.)  The  Iron-web  Harrow  is  a  late  invention  by  the  ingenious  and  indefatigable  Mr.  Smith, 
late  of  Deanfltoii,  for  the  same  purpose.  It  is  formed  of  an  assemblage  of  annular  disks  of  cast- 
iron,  of  tile  size  and  shape  of  tne  common  playing-qnoit ;  and  these  are  interwoven  with  iron 
wire  of  about  {  inch  diameter,  in  a  certain  regular  form,  until  the  whole  forms  a  flexible  web,  in 
which  the  disks  have  liberty  to  play  and  roll  about  within  small  limits.  The  web  may  be  2  yards 
in  lengtl)  b v  1  in  breadth,  and  ia  simply  dragged  over  the  ground,  when  it  is  said  to  give  the  snr- 
ftice  a  finii*!!  superior  to  anything  hitherto  proposed  or  intioduced. 

(1797.)  The  B lakefiarrow  is  only  an  enlargement  of  the  common  implement,  wherein  every 
part  is  increased  in  size  and  weight  for  the  purpose  of  breaking  down  and  pulverizing  rough  and 
stubborn  land.  Brakes  are  made  of  various  forms,  such  as  rectangular,  rhomboids],  and  triangu- 
lar :  aiiil  every  form  has  its  advocates,  the  preference  being  given  frequently  to  tliat  which  acci- 
dent bad  thrown  in  the  way  of  the  expenmcnter;  and  without  taking  measures  to  compare  its 
effects  with  those  of  other  forms,  the  implement  is  marked  as  the  most  perfect  of  its  kind.  There 
appears  no  good  reason  for  concluding  that  any  one  of  the  above  forms  is  better  than  another, 
provided  proper  weight  is  put  in  the  implement,  and  the  tines  of  proper  length  and  number,  and 
disposed  in  a  manner  that,  with  a  duly  applied  draught  will  make  an  equal  distribution  of  its  pul- 
verizing effects  over  the  surface  which  it  covers.  The  extended  application  of  draining,  and  the 
increasing  employment  of  the  grubber,  which  I  shall  shortly  have  to  notice,  appear  in  some  meas- 
ure to  be  superHeding  the  brake-harrow. 

(1798.)  7ne  Broadcast  Sowing-machine  has  now  come  into  pretty  general  use,  especially  in 
those  districts  where  tlie  arable  system  is  under  the  best  management  and  on  large  farms  is 
nearly  superseding  the  process  of  hand -sowing.  It  not  only  sows  all  the  white  grains,  wheaA, 
barley,  oats,  when  Mwn  broadcast,  in  a  very  uniform  manner,  and  with  any  desired  allowance 
per  acre ;  bnt  it  serves  in  a  superior  manner  for  grass-seeds^  in  point  of  distribution,  and,  in  tlie 
case  of  windy  weallier.  is  greatly  superior  to  hand-sowing.  This  last  advantage  arises  chiefly 
from  the  low  position  of  the  discharging  orifices,  as  compared  with  the  bight  of  the  hand  in  sow- 
ing ;  but  partly  also  from  the  more  direct  discharge  of  tlie  seed  from  the  machine ;  its  velocity  of 
discharge,  likewise,  and  the  distance  it  has  to  fall,  being  always  uniform.  The  nice  gradation  of 
the  discharge  is  one  of  its  chief  qualifications,  for  it  may  be  a^usted  to  sow  any  required  quan- 
tity per  acre,  between  the  lowest  and  the  highest,  that  may  be  judged  expedient  and  in  all  cases^ 
from  the  uniformity  of  the  distribution,  a  considerable  savmg  in  seed  may  be  effected. 

(1799. 1  I  have  on  previous  occasions  had  to  notice  the  rather  curious  facts  of  the  introduction 
of  certain  jiractices  from  England  into  the  Scottish  system  of  farming.  Such  practices  have 
remained  either  stationary  in  the  former  country,  or  have  been  bnt  partially  extended,  whereas 
the  practices  thus  borrowed  by  the  latter  have  been  improved  on  and  widely  extended.  The 
machine  now  under  consideration  is  another  example  of  this ;  for  though  it  appears  to  have  been 
originally  broaglit  into  Scotland  from  Yorkshire,  I  believe  it  is  even  now  bnt  sparingly  used  in 
Eoeland,  while  here  it  is  in  extensive  use  in  the  best  arable  districts,  and  still  rapidly  cxtrnding. 
In  the  course  of  some  inquiries  as  to  the  period  when  this  machine  was  first  adopted  in  Scotland,  I 
have  been  enabled,  through  the  kindness  of  Mr.  Scouler,  Haddington,  to  fix  the  time  of  its  introduc- 
tion to  the  year  1817,  and  the  first  machine  so  made  appears  to  have  been  by  Mr.  Robert  Lowrie, 
Edington,  who  makes  the  following  statement :  "  The  first  broadcast  sowing-machine  that  came 
into  this  county  (Berwickshire)  was  ordered  by  myself  from  England  from  Mr.  Short  of  Chiver- 
ton  by  Hackhill ;  it  was  a  smart  thing,  wheeled  by  a  man,  and  was  about  8  feet  long ;  it  is  still  in 
the  possession  of  Mr.  Wilson  of  Edinprton  Mains.  I  got  that  machine  in  1816.  and  in  the  follow- 
ing year  I  made  one  from  it  for  Mr.  Wright  late  tenant  in  Prendergnest  which  was  15  feet  long, 
and  was  drawn  by  one  horse.  So  far  as  I  know,  this  was  the  first  sowing-machine  made  in  Scot- 
land ;  and  after  it  nad  sown  Mr.  Wright's  crop  of  that  season,  I  exhibited  the  machine  at  the  Ag- 
ricultural Shows  of  Coldstream  and  Kelso,  and  received  premiums  for  it  at  both  places ;  this  was 
hi  1817 ;  and  in  the  following  year  I  made  one  of  the  same  dimensions  for  Mr.  Wilson's  father, 
the  late  Mr.  Abraliam  Wilson."  From  Berwickshire  the  machine  made  its  way  immediately 
into  East-Lothian,  where  the  manufacture  of  it  was  taken  up  by  the  late  Mr.  Adam  Scouler  after 
the  machines  of  Mr.  Lowrie  above  referred  to,  and  has  been  successfully  carried  on  by  his  suc- 
cessors, Messrs.  Scouler  and  Company  of  Haddington.  The  machine  here  referred  to  as  having 
been  brought  from  Chiverton.  is  tlie  same  as  are  yet  to  be  found  in  the  northern  and  eastern  coun- 
ties, and  used  chiefly  for  sowing  graas-seeds ;  its  application  to  the  sowing  of  grain  having  made 
little  progress,  or  it  ma^  rather  be  considered  as  having  been  superseded  by  the  drill  sj^stem  of 
sowing,  so  much  practiced  in  these  counties  of  England. 

(1800.)  In  the  early  application  of  the  broadcast  machine,  it  was  mounted  on  two  wheels :  but  a 

few  years'  experience  pointed  out  the  advantages  of  a  third  wheel,  which  was  applied  to  it  by 
(288) 
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MeaBTn  Scouler  aboat  the  year  1830,  the  third  wheel  being  applied  as  a  ewbrel  or  fbre-csrriage. 
The  carriage  is  still  subject  to  considerable  variety  of  construction,  hot  these  varieties  are  not  of 
a  nature  to  alter  its  general  character.  A  carriage  of  a  nearly  triangular  form  is  very  generally 
adopted,  the  apex  hevae  in  front  over  the  swivel-bar.  A  rectangular  carriage  is  also  very  mncn 
employed,  and  this  is  the  most  workmanlike  construction,  though  perhaps  not  the  cheapest,  but 
it  is  withal  the  most  convenient  and  useful  form.  As  regards  the  general  construction,  an  import- 
ant improvement  has  been  introduced  within  the  last  sue  years ;  this  is  the  cutting  of  the  seed- 
chest  into  sections.  The  chest  is  usually  made  18  feet  long,  which  being  far  beyond  the  width  of 
any  field-gate,  produced  a  necessity  for  chan^ng  the  position  of  the  chest  when  passing  throus^h 
a  gateway.  It  was  therefore  the  practice  to  lift  tne  chest  from  its  working  position  parallel  to  the 
axle  of  the  machine,  and  deposit  it  parallel  to  the  horse-shafts  until  it  had  passed  through  the  gate. 
This  was  clearly  both  imperfect  and  inconvenient,  and  these  defects  gave  rise  to  the  cutting  into 
sections,  the  middle  part  being  9  feet,  and  the  extremes  each  4|  feet,  so  that  when  the  latter  are 
folded  up,  the  extreme  length  of  chest  is  9  feet. 

(1801.)  The  illustrations  of  this  machine  which  I  have  here  given  in  Plate  XXVI.  are  taken 
from  those  manufactured  bv  James  Slight  and  Co.,  Edinburgh,  and  they  exhibit  the  machine  in 
its  most  complete  state,  embracing  the  chest  in  sections,  with  ihe  mode  of  supporting  the  same ; 
this  last  improvement  having,  it  is  believed,  been  first  introduced  by  the  above-named  house.  In 
Plate  XXVI.,  fig.  316,  is  a  view  in  perspective  of  the  entire  machine,  as  it  appears  when  in  work, 
and  fig.  317  a  section,  on  a  scale  of  |  inch  to  a  foot,  taking  the  chest  transversely  through  its 
center,  the  carriage  being  cut  in  the  same  line,  or  parallel  to  the  horse-shafts.  In  these  two  figures 
the  same  letters  mark  corresponding  parts.  The  carriage  is  marked  aba,  fig.  316,  and  is  a  rrame 
of  hard  wood,  the  bars  of  which  are  irom  4  to  5  inches  m  depth,  and  2|  inches  in  thickness ;  the 
dimensions  of  the  frame  being  7  feet  in  breadth  over  all,  and  4  feet  in  length  over  the  rails,  of 
which  there  are  three,  as  seen  at  b  b.  The  hind  wheels  c  c  are  34  inches  in  hight,  generally 
formed  with  cast-iron  naves,  wooden  spokes  and  felloes;  or,  as  in  the  figure,  the  felloes  are  super- 
seded b^  a  simple  hoop  of  malleable  iron  2|  inches  by  fiQch.  which,  for  light  carriages  of  this 
description  that  never  travel  on  hard  roads,  is  found  sufficiently  serviceable.  The  axle  of  these 
wheels  Is  1^  inches  diameter,  seen  at  d,  in  fig.  317,  and  is  in  two  lengtlis  supported  in  pillow- 
blocks  bolted  to  the  lower  edge  of  the  bars  a  a  a  of  the  frame,  and  meeting  in  the  middle  bearing. 
The  nigh-side  wheel  is  fixed  dead  upon  the  axle,  carrying  the  axle  round  with  it  to  give  motion 
to  tlie  pitch-chain  deo(  fig.  317,  and  which  is  seen  also  at  a,  in  fig.  316,  where  it  is  seen  as  en- 
tering the  chest.  The  o0^-side  wheel  may  in  this  case  be  also  fixed  dead  upon  the  other  half  of  the 
axle,  or  it  may  run  loose.  But  the  axle  may  also  be  made  in  one  piece,  the  ofi^-side  wheel  bebiff 
left  loose,  which  is  necessary  for  the  convenience  of  turning  round,  this  wheel  being  disengaged 
from  turning  with  the  other.  The  front  wheel/,  fig.  317,  and  seen  also  partially  in  fig.  316,  is  24 
inches  diameter,  usually  of  cast-iron,  and  is  supported  on  the  cast-iron  sbciers^,  which  are  4  inches 
wide  between  the  arms,  and  terminates  upward  in  the  lower  half  of  the  swivel-plate  A,  and  this, 
again,  is  furnished  with  a  strong  pivot,  passing  upward  through  the  head  •  of  the  cast-iron  fere- 
beam  i  k,  Tlie  bead  of  the  fore-oeam  is  formed  into  a  swivel-plate  corresponding  to  that  of  the 
sheers  g,  and  is  bolted  to  the  two  foremost  bars  bbot  the  carriage.  Two  small  pillars  /  are  cast 
upon  projecting  ears  of  the  swivel- plate  of  the  sheers  g,  and  bolts  passing  through  these  pillars 
and  the  splinter-bar  m,  bind  these  parts  firmly  together,  producing  an  efiective  swivel-carriage. 
The  horse  shafts  »  a,  broken  ofi"  in  fig.  317,  are  attached  to  the  splinter-bar  m.  by  means  of  a  lon^ 
draft-bolt  passing  through  the  ends  of  the  shafts,  and  through  eyes  fixed  in  the  splinter-bar. 

(1803.)  The  seed-chest  a  o  is  18  Teet  in  len^h,  formed  of  {-inch  deal.  The  breadth  of  the  bottom 
board  is  6|  inches,  projecting  on  one  side  21  inches,  forming  an  apron,  on  which  the  seed  falls  fiom 
the  orifices.  The  sides  of  the  chest  are  10|  inches  in  depth,  and  the  cover  14  inches  in  breadth,  9 
inches  of  which  form  a  hinged  flap,  as  seen  in  the  figure.  The  chest  is  bound  together  upon  ends 
and  partitions  of  hard-wood  U  inches  thick;  when  in  sections  .as  here  described,  each  section  has 
two  such  ends,  and  the  middle  section  has  Iwo  partitions  in  the  middle,  set  at  2|  inches  apart 
When  tibe  chest  is  in  one  length,  two  ends  and  the  two  middle  partitions  only  are  required.  The 
joints  or  hinges  of  the  sections  are  formed  of  the  iron  straps  p  p,  two  of  which  are  securely  riveted 
on  each  side  of  the  chest,  having  eves  formed  at  the  apex  qq,  and  through  these  eves  a  small 
boll,  9,  passes  from  side  to  side,  which  completes  the  hinge ;  and  by  withdrawing  the  bolt  the 
parta  of^the  chest  are  at  once  disengaged.  For  the  better  connection  of  the  segments,  however, 
when  the  machine  is  in  action,  the  contiguous  ends  are  held  in  contact  by  a  bolt  and  nut,  as  seen 

319,  are  on  a  scale  of  1  inch  to  a  foot    The  two  extreme 
tension  chain  t''  if  if  if\  which  passes  over  the  two  upright 
i*  ^  form  the  suspending  fulcra  for  the  chain,  whUe  its 
extremities  are  secured  at  the  points  ^'  if*  with  adjusting  nutB. 

(1803.)  The  $owing-geer  of  the  machine  consists  of  the  following  parts;  The  main  axle  of  the 
carrisge  is  mounted  with  a  pitch  chain- wheel  4  inches  diameter,  placed  upon  the  axle  close  to  the 
middle  bar  a  of  fig.  316,  and  seen  in  full  aide,  fig.  317 ;  a  corresponding  wheel  r  is  placed  upon  a 
short  axle  within  the  seed-chest,  and  between  the  two  middle  partitions  of  the  chest  In  this  way 
motion  is  commanicated  from  the  carriage-wheels  c,  and  their  axle,  to  the  axle  of  the  small  whed 
r,  fig.  317.  A  light  shaft,  |  inch  square,  is  coupled  to  the  ends  of  the  axle  of  the  wheel  r,  extend- 
ing to  each  end  of  the  chest;  when  the  chest  is  entire,  each  of  these  shafts  is  also  entire ;  bat 
in  the  present  case  each  shaft  is  in  two  pieces,  coupled  at  the  junction  of  the  segments  of  the 
chest  by  means  of  small  clutch  couplings  attached  to  the  ends  of  the  shaft,  and  these  engage  or  dis- 
engage of  themselves  when  the  segments  of  the  chest  are  let  down  or  folded  up.  These  last- 
mentioned  shafts  are  supported  in  bearings  of  hard-wood  laid  in  the  bottom  of  the  chest  at  dis> 
tances  of  from  2  to  2)  feet  and  the  journals,  which  are  1|  inches  long,  covered  with  straps  of 
■tout  hoop  iron.  The  shafts  are  armed  with  the  seed-wheels  of  the  form  as  shown  at  r  in  fig.  318, 
which  are  placed  upon  it  at  distances  of  61  inches,  32  wheels  being  required  for  an  18-feet  cheat 
The  seed-wheels  have  suffered  a  variety  or  changes :  oriffinally  circular  brushes  were  employed , 
then  came  wooden  naves,  of  about  3  inches  in  length  and  8|  mchee  in  diameter;  and  into  tbeee 
(239) 
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were  uiMrtsd  leaves  or  teeth  of  hoop-iron,  aboat  1  inch  brotid  and  1  inch  long,  tnd  thl>  ferm  of 
wheel  is  still  moch  employed.  In  the  prpgifsslve  stages  of  the  machine  it  was  ftmiMied  witk 
one  set  of  these  small  diafts»  canying  bniihe%  and  another  set  canring  wheeli^  as  abo^  de- 
scribed ;  the  fonner  being  then  thought  necessary  for  sowing  grass  seeds,  and  the  latter  were  en>- 
ployed  for  grains :  observation  aboray  pointed  ont  Aat  tiie  toodied  wheels  were  eqnaliy  wefl 
adapted  for  either  grass-seeds  or  grain,  and  the  brashes  have  coMcqoeptly  been  laid  aside.  The 
ited  by  r,  iig.    ^ 


wbeeb  represented  by  r,  fig.  318,  are  of  east-iron,  of  very  light  fabrie ;  they  are  ten^oethed,  and 
are  4|  inches  in  diameter,  measaring  to  the  extreme  points  m  the  cross-fection ;  the  points  of  the 
teeth  are  slightly  roonded,  to  adapt  them  to  the  concave  groove  or  cap  that  ia  formed  in  the  back 
of  the  chest  around  each  discharging  orifice ;  the  wheels  are  cast  with  a  sqaare  eye,  and  <tirgd 
apon  the  shaft  by  barbing  the  angles  of  the  abaft  ronnd  the  eye  of  the  wheel. 

(1804.)  Corresponding  to  each  seed- wheel,  a  discbarginff  orifice  s  is  fimued  hi  the  back  of  the 
chest ;  tnete  are  |  inch  diameter,  and  their  center  is  1}  incnes  above  the  apron-board  fw.  On  the 
inside  of  the  back-board  oval  excavations  are  made  in  the  wood  anmnd  the  orificea^  leaving 
the  bottom  of  the  cops  or  edges  of  the  orifice  not  exceeding  1-16  inch  thick ;  and  in  this  ov«I  cop 
the  seed-wheel  sinks  ontil  the  points  of  the  teeth  are  only  |  inch  clear  of  the  bottom  of  die  cop 
or  the  edges  of  the  orifice  as  seen  at  t.  The  position  of  the  seed-wheels  in  relation  to  the  bot- 
tom/a  of  the  chest  is  sach  as  to  make  the  teeth  tarn  at  about  \  inch  clear  of  the  bottom.  The 
seed!  orifices  are  defended  by  the  Iron  plates  df,  fig.  319,  of  a  triangular  form,  the  apices  d*  are 
driven  into  the  apron,  which  secures  that  point  of  tlie  plates,  and  the  other  two  points  are  fixed  by 
nailing.  The  fixing  of  the  plates  requires  some  attention,  in  order  that  the  orifices  may  exactly 
ooincide  with  those  of  the  shde  t  C ;  without  perfect  coincidence  In  these  two  parts  the  sowing 
will  be  unequal. 

(1805.)  The  slide  b  a  bar  of  hoop-iron  S  inches  in  breadth,  and  about  1-lS  inch  in  thickness ;  it 
is  perforated  at  the  regular  distance  bv  means  of  a  punching  instrument,  and  gauged  to  determine 
the  precise  intervals.  In  the  entire  coest  the  slide  is  in  two  lengtha  but  in  that  now  described 
each  half  is  again  cut  In  two  at  the  Junction  of  the  sections,  and  connected  by  a  dip  binge-joint 
The  slide  is  held  in  its  place  by  the  small  clasps  ^  if,  and  a  clamp^is  riveted  upon  it  at  any  con* 
venient  point ;  the  short  arm  of  the  lever  w  enters  an  opening  m  this  clamp,  while  its  fuicrum 
ties  in  the  plate  6,  which  carries  a  perforated  stud,  and  is  fixed  on  the  back  of  the  chesl  aa 
in  fig.  318.  forming  the  fulcrum  of  the  lever,  by  means  of  which  the  slide  is  moved  over  the  seed- 
orificea  To  effect  tlie  precise  adjustment  of  the  orifices,  the  slide  is  made  in  two  halves,  and  at  each 
end  of  the  chest  an  adjnsting-screw  v  acts  in  a  nut  attached  to  the  end  of  the  chest  the  point  of 
each  screw  being  brought  to  bear  against  thb  end  of  the  slide,  which  is  here  thickened  to  meet 
the  point  of  the  screw.  The  adjustment  will  be  understood  by  reference  to  fig.  319,  which  repre- 
sents a  portion  of  the  slide  of  the  left-hand  half  of  the  chest  The  dide  is  here  supposed  to  have 
been  pushed  toward  the  right,  hand  by  means  of  the  adjusting-screw  v,  flff.  316,  all  the  orifices 
have  been  reduced  to  the  desired  size,  as  here  shown  in  fig.  319  about  half  mut ;  in  this  state  the 
machine  is  supposed  to  be  fit  for  sowing,  and  that  it  has  reached  the  end  c€  the  field,  when  k  be- 
comes necessary  to  shot  while  turning ;  the  shutting  is  effected  by  moving  the  dide  still  ferther 
to  the  right  hand,  by  means  of  the  levec,  until  the  orifices  are  entirely  closed.  Both  ends  of  the 
chest  having  undergone  this  operation,  which  is  done  in  an  instant  but  in  reverse  directions,  the 
mschine  may  ^  to  any  distance  without  discharging  a  grain ;  but  whenever  it  has  been  tuned 
into  the  next  ndge.  the  levere  v  are  thrown  in  the  opposite  direction,  moving  the  sUde  toward  the 
a4justing-screw  v,  and  this  being  done  at  both  ends,  the  orifices  will  have  attained  precisely  the 
same  area  as  before,  and  thus  the  diutting  and  opening  again  to  the  aame  area :  and  of  course  the 
aame  discharq[e  is  eflectcd  for  any  number  of  turns  without  the  smallest  variation,  so  long  as  the 
screw  V  remains  unaltered. 

(1806.)  For  the  purpose  of  equalizing  the  distribution  of  the  seed  over  the  surface  of  the  gxtnmd 
alter  it  has  left  the  discbarsiing  orifice,  the  bottom-board  /w  of  the  aeed-diesc  is  made  to  project 
beyond  the  back  of  the  cbe(rt*about  S|  inches,  as  at «,  fig.  318,  forming  an  apnm  on  whidi  the 
seed  is  first  received  from  the  orifice,  and  being  thus  checked  in  its  descent  is  thereby  more 
uniformly  scattered  over  the  surface.  Another  precaution  is  taken,  the  better  to  secure  a  uniform 
discharge  in  the  case  of  sowing  on  g^round  that  has  a  high  inclination.  In  sowing  up-hill.  In  such 
situations  the  weight  of  the  basket  is  thrown  more  upon  that  side  of  the  chc«t  from  which  it  is 
discharged,  tending  thereby  to  increase  the  discharge.  On  sowing  down-hill,  on  the  other  hud 
the  effisct  of  pressure  is  reversed,  and  the  discharge  will  be  less.  To  avoid  these  inconvenience^ 
Messrs.  Scooler,  among  their  other  improvements  in  this  machine,  introduced  a  tflting  motion  to 
the  seed-chest  in  the  following  manner :  on  the  two  outward  bearen  a  a  of  the  carriage-bolsteta 
^r  jf,  having  a  semi-circular  seat  of  about  8  inches  diameter,  and  corresponding  to  these,  on  the  bot- 
tom of  the  chest  are  formed  two  circular  bearing  or  journals  y  jr  f  on  the  bottom  of  the  chest  and 
concentric  with  the  diaft  of  the  seed-wheels  r,  figa  317  and  318.  Upon  these  iouraals  the  ehest 
can  be  tilted  to  a  certain  extent  backward  or  forward,  and  this  is  effected  by  die  lever  z,  whidi 
may  be  variously  attached  to  the  chest  In  the  present  case  it  is  a  fork  thrast  into  two  apertures 
in  the  chest  forming  a  lever,  whose  arm  is  retained  in  the  sheers  of  the  quadrant  of,  and  by 
rai^g  or  depressing  the  lever  z  the  chest  is  tilted  backward  or  forward  as  die  sower  sees  n 
necessary ;  tne  lever  being  retained  in  the  required  positbn  by  a  bolt  passed  through  the  lever 
and  the  tncn  corresponding  hole  in  the  quadrant 

(1807.)  As  the  seed'Chest  is  18  feet  in  length,  and  it  may  sometimes  be  desirable  to  reduce  its 
breadth  of  sowing  to  16  or  to  15  feet  suiting  ridges  of  these  breadths,  the  reduction  is  effected  by 
stopping  two,  three,  or  more  of  the  seed-orifices  at  each  end.  For  this  purpose  the  orifices 
Intended  to  be  stopped  are  provided  with  a  flat  swrag-clasp,  turning  upon  a  phi  to  #hich  it  ia  riv- 
eted,  and  having  a  flat  tail  which  is  brought  over  the  orifice  that  is  to  be  stopped.  Two  of  these 
clasps  are  seen  at  each  end  of  fig.  316,  under  x,  where  they  are  in  the  position  that  leaves  the 
orifice  open. 

(1808.)  The  towing'geer  of  this  machine  baa  undergone  a  variety  of  changes.    In  die  example 
before  us,  the  pitch«hain  is  empbyed  to  communicate  motion  fimn  the  first  mover— die  carriaga 
^40)  ^ 
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the  Med- wbeeli.  It  has  the  property  of  great  iiinplioitv»  bat  htm  been  objected  to  on  the 
More  of  its  keeping  the  ned-wheeU  conatently  in  motion,  wbetner  aowiog  or  not.  which  baa  been 
eappoeed  to  have  a  tendency  to  in^jore  the  egrain  which  lies  in  contact  with  the  wheels.  Perhaps  there 
BMy  be  groonda  for  this  eapposition ;  bat  if  it  do  exist,  the  deterioration  most  be  rery  trifling.  Be 
these  sarmises  what  they  may,  they  hare  given  rise  to  tlie  means  of  proTention,  by  employing  a  gear- 
ing that  disengages  the  seed-wheels  fiom  the  first  morer  when  the  machine  is  being  mmd  and 
DO  discharge  of  seed  required.  Fig.  390  represenu  a  very  perfect  and  oooTenient  arrangement 
of  this  kind,  and  which  has  been  Tery  eaoeessfally  employed,  bat  is  a  little  more  expenaiTe  than 
the  chain-gearing,  a  is  the  seed-chest,  6  A  a  part  of  the  carriage,  and  9  o  the  middle  and  back 
transverse-liars  of  the  same  (corresponding  tobb,  fig.  316.)  Tlie  bar/e  is  one  side  of  a  light  c^ast- 
in>n  sheers,  which  is  bolted  to  the  ban  o  o  (standing  in  the  place  of  the  middle  longitadinal  bar  a 
of  6g.  316 ;)  and  the  three  equal  wheels  <;  e  c  are  set  in  the  sheers— the  first  of  the  three  being 
npon  the  camage-axle,  which  is  in  halves  as  before,  and  the  meeting-ends  supported  on  the 
sbeera  c.  The  last  of  the  three  wheels  takes  into  the  wheel  A,  mounted  on  the  central  portion  of  the 
seed-wheel  shaft,  as  before  described  in  (1805) ;  and  d  is  a  fourth  wheel,  of  equal  sise  with  e  e. 
moanted  on  the  lever  ^,  which  is  forked  to  receive  die  wheel  d,  and  to  embrace  the  sheers/s  at 
s,  upon  which  last  point  the  lever  turns  as  a  fulcrum.  It  will  be  evident  that  by  lifting  the  lever 
gt  and  throwing  it  forward  upon  the  seed-chest,  the  wheel  d  will  be  ongeared  from  the  first 
wheel  £;  and  though  it  remains  in  contact  with  the  middle  wheel  f,  no  motion  wfil  be  communi- 
cated to  the  seed- wheels  until  the  lever  is  returned  to  its  original  position. 

S809.)  In  uisng  the  broadcast  machine,  it  is  freauently  drawn  by  one  horse ;  but  it  forms  a 
er  heavy  draught,  and  is,  therefore,  more  frequently  the  work  of  two  horses.  The  chest  is  fiUed 
from  end  to  end  with  the  seed-corn,  and.  the  horses  walking  in  the  farrow,  the  machine  sows  the 
half  rid^  on  either  side.  When  the  chest  has  been  filled,  and  the  machine  brought  to  that  posi- 
tion which  places  the  horses  in  the  farrow — the  sower  having  previooslv  determiDed  the  degree 
of  opening  in  the  orifices  that  will  deliver  the  desired  quaatity  per  acre,  he  throws  each  slide  out- 
wand  against  its  ^^raduating  screw,  which  will  produce  the  proper  opening,  (1807) ;  and  this  done, 
the  horses  are  driven  forward.  On  arriving  at  the  farther  ena  of  the  ridge,  and  before  entering 
a|*on  the  head-ridge,  the  elides  are  withdrawn  toward  the  center,  closing  up  the  vents ;  the  ma- 
chine is  then  tonied  round  on  the  head-ridge,  and  takes  ap  a  position  on  the  next  farrow,  wheii 
Uie  process  is  repeated,  and  so  on  till  the  field  is  sown  all  over,  the  head  ridges  being  the  last  por- 
tbn  of  the  work,  and  here  the  blinding  of  the  extreme  orifices  come  frequently  into  play,  if  the 
bead-ridges  are  of  less  breadth  than  those  of  the  field. 

(1610.)  It  has  often  been  suggested  that  a  register  screw  or  index  would  be  a  useful  appendage 
to  the  machine,  by  which  the  sower  could  at  once  fix  upon  the  extent  of  opening  in  the  seed- 
vents.  This  addition,  however  well  it  may  appear  in  theory,  appears,  in  the  practical  appllcatieii 
of  the  machine,  to  be  of  little  value;  for  the  eve  of  an  experienced  sower  wifl,  on  passing  over  a 
few  yards  with  the  machine,  by  simple  ocular  inspection,  be  able  to  judge  of  the  quantity  of 
seed  he  is  bestowing  upon  the  soil.  If  experimental  accuracy  is  reqaired,  the  sower  may  then 
put  into  the  chest  as  much  grain  as  will  just  cover  the  seed-wheek;  and  then  measure  in  one  or 
two  bushels^  and  proceed  to  sow  this  until  as  much  remains  as  will  jast  cover  the  wheels  agkin, 
so  that  the  measured  quantinr  is  found  to  have  been  discharged.  By  now  measaring  the  namb«r 
of  yards  in  length  that  have  been  sown  with  two  bushels,  he  will  ascertain  by  calculation  the  pro- 
portional quantity  requured  for  an  acre.  Thus,  let  the  intended  quantity  to  be  sown  upon  an 
acre  be  5  budiels,  and  that  one  bushel  has  been  sown  in  the  experiment  which  has  covered  140 
yards  oi  the  18'feet  ridge,  or  two  half-ridges  equal  to  18  feet,  or  6  yards.  The  imperial  acre  con- 
tains 4,640  square  yards,  and  this  divided  by  6,  the  yards  in  the  breadth  of  the  ridge,  we  have  806} 
as  the  number  of  lineal  yards  b  length  of  an  18-feet  ridge  to  make  up  an  acre ;  and  1-5  of  this,  or 
161.2  lineal  yards,  is  the  extent  that  should  have  been  covered  by  1  bushel  of  seed-corn.  The 
machine  having,  as  supposed,  covered  only  140  yards,  it  follows  that  the  sowing  is  abont  )  part 
of  the  bushel  too  thick ;  the  graduating  screws,  therefore,  must  be  turned  forward  about  half  a  turn, 
and  the  experiment  repeated  if  thougbt  necessary.  It  is  seldom,  however,  that  such  experiments 
will  be  reqaired  in  the  hands  of  a  practical  sower. 

(1811.)  in  reference  to  the  inconvenience  attending  the  great  length  of  the  seed-chest  as  taken 
notice  of  at  (1800\  when  it  is  in  one  length,  there  remains  to  be  observed  that  the  method  by 
which  it  is  snlfiea  is  this :  in  its  working  state  the  chest  is  kept  in  its  bolstere  by  means  of  two 
quadrants  attacl:^  to  the  lower  part  of  me  chest,  one  being  on  each  side  of  the  carriage  *,  these 
are  formed  concentric  with  the  curvature  of  the  bolster  y  y,  fig.  317,  and  a  bolt,  over  which  the 
quadrant  slides,  is  screwed  into  the  side  of  the  carriage,  and  tnis  retains  the  chest  in  its  place. 
When  it  is  foand  necessary  to  move  the  chest,  the  two  bolts  are  unscrewed,  which  sets  the  chest 
at  liberty ;  it  is  then  lifted  from  its  bolsters  and  laid  longitudinally  on  the  carriage.  In  this  opera- 
tion, however,  the  pitch-chain,  when  that  medium  of  power  b  employed,  has  to  be  disengaged  by 
withdrawing  a  coupling-link  from  the  chain ;  but  when  the  mediam,  fig.  320,  is  employed!  there 
is  nothing  required  out  the  unscrewing  of  the  quadrant-bolts  to  set  the  chest  at  liberty.  It  is  then 
lifted  and  laid  longitudinally  on  the  carriage  as  befiDre.  The  price  of  these  machines  ranges  from 
XlOioXlS. 

(1812.)  l%e  PrtMter-RoUer  is  an  implement  of  verjr  recent  introduction  to  the  operations  of  the 
farm,  and,  like  many  othera  of  the  useful  class  of  agricultural  machines,  its  ori^  is  to  be  traced 
to  Buffland.  Although  the  pressor  does  not  take  its  place  in  the  first  rank,  yet  it  possesses  quali- 
ties wnose  eflects  on  the  soil  ^ve  it  a  position  by  no  means  low  in  the  scale  of  use/ulness.  The 
chief  object  of  its  application  is  to  pkoduce  consoudation  in  the  soil  over  a  narrow  space,  in  which 
space  the  seeds  of  plants  are  to  have  root ;  hence  its  efiects  are  applicable  only  to  the  drill  sys- 
tem of  culture,  and  that  onlv  under  particuhir  circumstances,  namely^  consolidating  soils  whose 
texture  is  too  loose  and  friaole  for  the  continued  support  of  wheat  piant%  and  to  produce  close 
contact  in  the  furrow-slices  of  lea  when  plowed  for  a  seed-furrow. 

(1813.)  The  Presser-RoOer  is  represented  in  its  most  common  form  by  ftt[.  325,  which  is  a  view  of 
the  machine  in  perspective,  and  is  of  extremely  simple  cooftrpotknu   Tne  cairiage  consisU  of  a 
(989) lO 
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nctURnlH' frtme  a  ailtalenEtb  over  the  fmnt  and  buk  ban  li  3  feet  e  iadw^  lad  ita  btcadib 
over  the  tides  1  feelB  inchei;  ■  third  loni^iiidinml  bar  i*  iBtrodiiced  beivees  iliaaeoribebaci  nd 
fioDI  aolely  to  increaM  tha  rigidilj  of  ine  carriagc-fraiDa.     A  pair  of  horaf  Aifta  i,  an  bakad 


bottom  of  the 

rail:  an  axle  of  S  incbea Kioare  eilend.  ben 

bracket  in  H 

ich  ilium.  Dpon  it.  journals:  Ihi.  nale  carr 

are  Sued  to  1 

m  wiih  the  ailc.  bnl  are  mov.ble  m  ihe  trai 

muni  of  be 

The  aile  car 

rie»  ■)»  Ihe  light  caniasc.«h«-l  f.  of  a  fo 

10  incbea  dia 

mcler,  which  may  be  placed  either  ootaide 

luida  of  ibe 

carriuQ-frmme.  ai>d  ij  nauall;'  made  of  eai 
pon  the  axle,  Ihii  being  reqniaite  lor  Ibe  mo 

iron,  lnrning 

ruins  ".-"f    -'  "he   machine.     The  off^ 

8  incbea  below  the 
•npported  in  the  eye  of  the 
)TeHinK  wheel*  d  d.  which 


•hallihavine  hut  ao  impqribci  conoeciion  to  the  carriage- 

■  by  [he  iron  •lay-rod /:  ted  two  iron  acrapemir 

for  the  purpow  of  throwing  off 

whcclt.    Fig.32Biiineclge- 

r  the  two  preaaing  wbecla  detached  framtbe  camu''. 


anpponed  by  the  Iron  iiay-rod^ 
_.e  attached  lo  llie  hind  bar  for  t      .      . 
any  lO-l  thai  may  adhere  to  the  whccla.     Fig.  S^^i  ii  in  edge- 

Mof.bb 


wbiwii  at  ibey  appear  ed(,-cwaya : 

of  extreme  diamoler.  and  their  breadth   S)  inches,  their 

weight  be'mg  aboai  9  cwii.  each :  the  rim  or  periphery  of 

the  wheel  ia  aloped  off  on  both  lidea  to  an  angle  of  about 

TO^H  Ibrminir  two  oppoalte  conical  frutta.  bat  a  cvlindrical 

band  ia  Icn'm  the  middle  of  about  11  incbea  in  breadth.   The 

pnaaiog-whcel*  aie  held  al  the  reqnited  diManoe  by  Ihe 

■qnare  collar*  ccrfitlinH  roand  Ihe  axle  and  alidicg  npon  it 

la  Ibe  propoaed  dialance  apart,  where  (hey  are  flxed  by  the 

piDcblng-Bcrewi  c  c  c-    d  d  represonta  a  transverae  aectKni 

of  gnnnd  anderffoing  the  preaaing  proceaa :  tbeabadcd  part  waiiu. 

oTUwaection  exhibila  the  atate  of  a  aofl.  looae  aoit,  when 

preaacd  by  (be  roller,  and  the  dtmed  linea  rf,  r^,  that  of  newlj  plowed  lea  andergoing  iba 

operation  of  coDaolidaiion. 

(IBM.)  Aa  explained  in  ibe  text  aboTe.  and  with  refereDCe  agatei  to  fig.  3S5,  the  iiimiag- 
vbeela  are  to  be  nndLratood  aa  running  aiwayi  upon  the  laal  tamed  up  famnn  but  one ;  wbila 
the  carriage,  wheel  rune  always  upon  Ihe  aolid  land,  where  the  hone  aliD  walk*,  the  ahalla  being 
placed  at  tl^al  side.  Boi  ihe  prciaer  ia  now  hein^  more  advaniageoaaly  ated  aa  to  lime  in  iba 
conaoUdaiion  of  »ft  •oila,  by  being  coninrocled  witb  /our,  tix,  or  more  preaaing- wltccla :  and  in 
Ihia  fbrm  the  carriage -wheel  is  not  Tvqoired.  In  oaing  the  prcaa^  of  Ihia  cooitmctioD.  ibe  6eld 
mniu  he  plowed  for  tbe  aeed-forjoir  all  over,  either  entirely  or  in  part,  before  ibc  preaaing  ia  be- 

._1 .1-  n.ij  ; 1—1 ^r  (ly  ^  pifwr.  which,  from  iU  now  inercaaed  wdght 

0,  with  aix  pi^aai         ' 


,r  they  mn, 


.in>  to  be  obserred.  in  rtgai 


axle.     For  ihia  pm-pose.  a  third  bracket  ii  appended  to 
lia-e  found  both  of  Ihewin- '---'---  —  -■■  '     - 


in  perfectly  aoitahle  in  prmclice ;  and  tba 
e  weight  of  the  idx-wheel  rollers  amounla  to  abonl  IS  nr  13  cwta.     The  price  of  ibe  two- 
wheeled  preaaer  ia  XS  Ida,  aod  for  each  additional  wheel,  with  its  monntmg.  .£1  lis 

(181S.)  The  common /.aad-RittB-ia  an  implcmeni  of  great  nmplicilj  of  oonnniclioo.  ttia  aet- 
tng  pari  of  it  being  a  cvlinder  of  wood,  of  abina  or  of  metal,  and  in  many  caaea  lit  only  appaaj- 
age  ia  a  rectangular  frame  of  wood,  conaiiling  of  two  strong  ehd-bars,  selected  Ibr  bavia^  a 
auralnre  to  keep  clear  of  the  gronnd.    In  ibeae  the  gudgeona  of  tha  niUec  are  bsniD,  and  wbich 
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'hich  the  banea  iro  joked.    Bimpla  u  Ibii  io- 
iiubliihtnent  in  whkh  the  (krmer  ii  more  lUbl* 

■oil.  then  are  two  elemenU  ihitahoald  be  pinicularly  kepIinTiew — rngklaai  diamtltr  OS  Uta 
cylinder.  By  Ibe  funner  iJane  can  thf  deiired  electa  be  pradaced  in  the  higheM  degree,  but 
ItacH  will  be  ilwayi  modified  by  iha  diameter.  Tbaa.  i  cylinder  of  any  given  weigbl  will  pro- 
duce ■  greater  pulveriiioK  effect  if  iudismeler  \toae  foot,  than  Ihe  aarae  weigbt  would  prodoc* 
irthe  diameter  were  1  wo  feet  ^  but  then  Ibe  one  of  lesaer  diameter  will  be  mnch  trone  lo  draV) 
bencfl  it  becomes  Deeeaaary  to  cbooae  a  mean  of  tbeae  oppoaiiig  pnnciplea.  In  doing  tfati,  the 
material  of  ibe  cylinder  comei  lo  be  conaidered.  Id  tbe  liraL  place,  WD>>d,  wblcb  ia  freqnentljr 
employed  for  the  formalion  of  land- roller*,  may  be  conaidered  aa  leaat  adapted  of  all  matarialafbr 
Ibe  porpoae  ;  iu  deticiency  of  weight  and  liability  to  decay  render  it  ibe  mon  oltjeotianable  oT 
■11  otben.  Second,  Mane,  Ihough  noi  deficient  in  weight,  powegM*  one  marked  diaadvantige, 
liability  to  fraciare  ;  Ibis  uf  ilaelf  ii  aiifficienl  to  plnce  alone  rellera  In  a  douhtfol  poaition  a*  la 

for  Ibia  parpoae.  It  ia  nnneceaaary  here  to  enter  inlD  tlie  inquiry  la  to  tbe  moil  advanligeona 
diameter  for  a  land-iriller  ^  the  aubjeci  baa  already  been  elaborately  diacoaaed  ;*  let  it  aniBce  la 

thai  will  produce  the  beat  effects  wiih  ■  minimom  of  labor  from  Ihe  snimala  of  drangbt ;  Ae 
weight  being  of  couree  proportioned  lo  the  force  aioaliy  applied,  which  lain  general  two  bonek 
Tbe  weigbl  of  roller,  inclading  frame  correaponJing  to  thla,  ia  from  12  to  15  ewts. ;  bm  it  la  hel- 
ler that  the  roller  ilaelf  be  rallier  nnder  the  weight,  and  that  the  carriage  bo  filled  ap  wlib  a  box, 
in  wbicb  a  loading  uf  atonea  can  be  stowed,  lo  brin^  tbe  machiae  np  to  any  deaired  waiphi.  (■ 
ft  large  and  heavy  itiller.  in  ooe  entire  cylinder,  the  inconvenience  of  Inming  at  the  headlandi  i* 

ibis,  with  a  properly  construclcd  carriage,  prodncea  the  land.rollcr  in  in  moM  perfect  form, 
[IBlB.i  fig.  327  ia  a  pcrspeclive  of  the  land-roller  conamieted  on  the  fore)(uing  principle*    a* 


tra  lengina  oi  ;t  teei  to  ;i  leei  j  incneveacn,  ana  v  leei  in  auuneier  i  ine  uiicaneaa  oi  tne  neui  IA 
-om  )  of  an  inch  to  1  inch,  according  lo  Ihe  weight  reqalred ;  and  each  half  length  of  the  oyUn- 
er  has  a  cross  tilted  into  each  end.  throngh  Ibe  cenlera  of  which  the  axle  pasaea.  The  axle,  b 
DnaeqaeDce  of  the  cylinder  being  in  iwo  lengths,  rerinlres  lo  be  ofcnnaiderable  strensih,  nsnallj 
1  inches  diameter,  and  of  malleable  iron ;  npon  this  ibe  two  sections  of  the  cylinder  rerolT* 
'caly,  and  the  extremities  of  Ihe  axle  are  supported  in  bnabea  formed  in  the  lower  pari  of  tbe 
ami-cirenlar  end.fivmea.  Two  iron  atay-rods  pax  fnxa  the  end  (ramea  lo  Ihe  tbana  aa  an  addl- 
oml  mpport  to  tbe  latter.  The  price  of  the  land-iullBr,  fitted  Dp  a*  here  reprsKnted  tai 
ewiribed,  1^  according  b>  weigbl.  from  JCID  to  £l4.t 

ending  here  the  use  of  a  machine  Invented  by,  we  think,  a  Un 
■  brought  to  onr  notice  by  one  of  those  too  rare  men  aniong  hn>- 
era— one  who  Uin^i—Hon.  tv.  Carmkhael.  of  aoeen  Anne'a  Connly,  Maryland.  Tbe  simple 
DftmeoTlhii  hnpiement  indicates  tlie  cimplicity  of  its  conatnction.  being  called  tbe  draj'-bf .  tt, 
Is  nuule  sf  a  log  of  wood  say  S  fset  b»g,  mora  or  leM.  and  IS  or  14  bcbes  sqoara.  witfa  ihe  tonga* 
of  a  eomnon  oxcut  pinned  down  in  the  middle  on  Jjlefopof  It.  instead  of  a  pair  of  ahafls,  a*  !■ 
Iba  land-ioUer  here  repiesenled.  To  thi*  tongiw  Is  In  lie  hitched  a  span  of  onn  and  tlia  lof  Am 
dnggod  over  the  aarfsce  of  cloddy  plowed  land.  It  will  be  bund  to  pnlvetlie  the  land  tnian  M 
one  operatfon  than  rolling  at  two.  Instead  of  borjiag  the  dods  it  maAat  and  grinds  dwa  M 
powder  aa  it  proceeds.  Si.  Farm.  IM^ 

•  aoaiterlr  looml  cf  IfrtsDkmk  Xi  b 
(Ml) 


» 
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12.   SOWING  OAT-SEED. 


'  numgli  ley  Imd  yoa  bnak  «p  wha 
For  aowiiig  of  barley  or  oeti  therrapoa. 
Yet  haite  not  to  ftUow  till  Much  be  befm. 
Left  afterwazid  wiaUog  it  had  beea  aaacae. 


^1817.)  After  what  has  been  siud  of  plowing  lea  ground  (919),  and  of 
tne  mode  of  sowing  seed  upon  the  land  by  hand,  fig.  322,  and  of  the  prop- 
ecties  of  different  kinds  of  oats  cultiTated  in  this  country  (1519),  little  re- 
Quires  to  be  added  here  on  the  sowing  of  oats,  except  the  manner  in  which 
that  operation  is^nished* 

(1818.)  Beans  and  spring  wheat  are  not  sown  upon  every  species  of 
farm,  the  former  being  most  profitable  in  deep,  strong  soils,  and  the  latter 
is  only  to  be  commended  afler  turnips,  on  land  in  good  heart,  situate  in  a 
favorable  locality  for  climate,  and  tiie  crop  eaten  ofi*  by  sheep ;  but  oatB 
are  sown  on  all  soits  of  farms,  from  the  strongest  clay  to  the  lightest  sand, 
and  from  the  highest  point  to  which  arable  culture  has  reached  on  moor- 
land soil,  to  the  bottom  of  the  lowest  valley  on  the  richest  deposit.  The 
extensive  breadth  of  its  culture  does  not,  however,  imply  that  the  oat  is 
naturally  suited  to  all  soils  and  situations,  for  its  fibrous  and  spreading 
roots  indicate  a  predilection  for  friable  soils ;  but  its  general  use  as  food 
among  the  agricultural  population  has  caused  its  universal  culture  in 
Scotland,  while  its  ability  to  support  the  strength  of  horses  has  induced  its 
culture  to  be  extended  throughout  the  kingdom ;  and  it  is  certainly  a  re- 
markable fact  with  what  admirable  effect  this  plant  has  adapted  itself  to 
the  various  circumstances  .in  which  it  is  cultivated,  and  this  result  is,  most 
probably,  owing  to  the  same  food,  namely,  the  decomposed  grasses  with 
which  this  plant  is  uniformly  supplied. 

(1819.)  All  the  varieties  of  oats  cultivated  may  be  practically  classed 
under  three  heads,  the  common,  the  improved,  and  the  Tartarian,  The 
common  varieties  include  all  those  having  a  pyramidal  spike,  soft  straw, 
long  grains  possessing  a  tendency  to  become  awny,  and  which  are  late  in 
reaching  maturity.  Among  the  named  varieties  are  the  following  in  com- 
mon use :  early  and  late  Angus,  Kildrummie,  Blainslie,  white  Siberian, 
fig.  307,  Cumberland,  sandy,  and  Dyock,  which  last  two  are  recent  varie- 
ties, and  others.  It  is  unnecessary  to  point  out  the  superior  character- 
istics of  each  vai'iety,  for  in  the  respective  districts  in  which  they  are  sown, 
each  is  considered  best  suited  to  the  locality  in  which  it  is  cultivated—- an 
opinion  which  may  safely  be  disputed.  The  four  last  named  are  in  high 
repute  at  present,  owing  to  their  recent  introduction ;  and  it  is  probable 
that  any  recent  vai'iety  will  answer  best  for  a  shorter  or  longer  period. 
All  common  oats  are  sown  on  the  inferior  soils, 'and  in  the  most  elevated 
fields  of  farms,  and  the  season  for  sowing  them  is  the  beginning  of  March. 
Of  the  improved  varieties  are  the  potato  oat,  which  has  long  been  colti- 
yated  as  the  only  variety ;  but  of  late  years  the  Hopetoun  oat  has  been 
added  to  the  short  list.  Before  it  the  Georgian  was  introduced,  but  did 
not  succeed.  Both  the  potato  and  Hopetoun  oats  have  long,  strong  straw, 
large  spikes,  come  early  to  maturity,  and  are  chiefly  cultivated  on  the 
best  and  lowest  lying  ground.  The  trains  are  very  similar,  the  Hopetoun 
being  distinguished  by  a  tinge  of  red  on  the  bosom,  fig.  30&     These  oats 
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■are  sown  a  forlnight  after  the  common.  The  caltiyation  of  the  Tartarian 
varieties,  both  black  and  white,  is  chiefly  confined  to  England,  for  the  use 
of  horses,  and  are  there  called  Jeed  oats.  I  am  surprised  that  this  oat 
should  be  cultivated  at  this  time  of  day,  both  on  account  of  its  coarseness, 
as  well  as  the  disaffreeable  work  which  it  occasions  in  the  bam  by  its  lonir 
hygrometric  awns.  ^ 

(1820.)  The  plowed  lea-ground  should  be  diy  on  the  surface  before  it  is 
.sown,  as  otherwise  it  will  not  harrow  kindly ;  but  the  proper  dryness  is  to 
be  distinguished  from  that  arising  from  dry,  hai*d  frost  It  wHl  not  be  pro- 
per to  wait  until  every  spot  of  the  field  is  dry  alike,  as  even  thorough-drain- 
ing will  not  insure  that ;  though  spottiness  shown  in  spring  is  a  good  crite- 
iion  whether  land  has  been  enough  drained;  or  where  it  most  requires  it. 
Should  the  lea  have  been  plowed  some  time  before,  and  from  young  grass, 
the  furrow-slices  will  be  found  to  lie  close  together  at  seed-time ;  but  should 
it  have  been  recently  plowed  or  from  old  lea,  or  on  stiff  ground  in  a  rather 
wet  state,  the  furrow-sUces  will  not  lie  close  together,  but  be  as  far  asunder 
as  to  allow  a  good  deal  of  the  seed  to  drop  down  between  them,  and  where 
this  happens  &e  seed  will  be  lost,  as  oats  will  not  vegetate  from  a  depth  df 
6  or  7  inches.  In  all  cases  of  lea  where  the  furrow-slices  are  not  close,  in 
order  to  save  a  part  of  the  seed,  and  avoid  a  thin  crop,  the  ground  should 
be  harrowed  a  single  tine  before  being  sown.  The  tines  of  harrows 
should  be  particularly  sharp  when  used  for  covering  in  seed  upon  lea* 
When  oats  are  sown  by  hand  upon  dry  lea-ground,  the  grains  rebound  from 
it  and  dance-  about  before  depositing  themselves  in  the  hollows  between 
'the  crests  of  the  furrow-slices,  and  thus  accommodating  themselves  to  the 
form  of  the  ground,  are  not  so  liable  to  be  kapperga^ea  in  sowing  as  other 
zrains.  Were  the  ground  only  harrowed  in  along  the  ridges,  so  as  not  to 
disturb  the  seed  along  the  furrow- slices,  the  germs  of  the  crop  would  come 
up  in  as  regular  rows  as  if  sown  by  drill ;  but  as  the  land  receives  cross- 
harrowing  as  well  as  along,  the  braird  comes  up  broadcast,  notwithstand- 
ing the  position  the  seed  assumes  when  it  settles  on  the  ground.  The 
quantity  of  common  oats  sown  is  usually  6  bushels  to  the  imperial  acre ;. 
and  in  deep  friable  land  in  rood  heart,  5  bushels  of  potato  oats  suffice.  A 
man  does  a  good  day'e  wonk  if  he  sows  broadcast  16  imperial  acres  of 

f  round  in  10  hours,  that  is,  scatters  80  bushels  of  potato  oats  and  96 
ushels  of  common  oats  in  that  time.  Some  men  can  sow  120  bushels  of 
common  and  100  of  potato  in  that  time,  that  is,  20  acres ;  and  double-hand- 
ed sowers  can  sow  more  than  this  latter  quantity.  Two  sowers  keep  one 
seed-barrier  fully  employed,  and  indeed  if  the  sacks  are  not  conveniently 
placed  (1756),  one  will  not  be  able  to  supply  them  both,  but  2  seed-carriexiB 
will  easily  supply  3  sowers ;  and  everv  sower  employs  2  pairs  of  harrows 
breaking  in  after  him,  with  a  double  tine.  So  that  the  number  of  soweiB 
is  regulated  by  the  number  of  pairs  of  harrows  that  a  farm  can  furnish. 
The  arrai^m^nt  of  the  labor  for  sowing  an  oat^field  may  be  seen  in  fig. 
322,  where  2  sowers  and  1  seed-carrier  are  represented,  but  the  harrows  m 
1  sower  only  Bxe  shown  in  view.  See  from  (1762)  to  (1766)  inclusive. 
After  the  land  is  broken  in  with  a  double  tine,  it  is  harrowed  across  with  a 
double  tine,  which  cut  across  the  furrow-crests,  and  then  along  another 
double  tine,  and  this  quantity  generally  suffices.  At  the  last  harrowing  the 
.tines  ^ould  be  kept  clean,  and  no  stones  should  be  allowed  to  be  trailed 
along  by  the  tines,  to  the  manifest  ribbing  of  the  surface.  On  old  lea,  or 
on  hard  land,  another  single  turn  across  or  angle-ways  may  be  requird  to 
render  the  land  fine  enough ;  and,  on  the  other  hand,  on  a  free  soil  a  single 
tine  along  after  the  double  one  cross  may  suffice.  In  short,  the  harrow- 
ing should  jbe  continued  as  long  ^nd  no  longer  than  the  ground  fisela  uni- 
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formlj  smooth  and  firm  under  the  foot,  having  no  hard  PJj^^f  or  odien 
sinking  into  hollows  by  the  pressure  of  the  foot  (1770).  The  head-ridges 
are  harrowed  round  by  themselves  at  last.  See  (1771).  The  land,  after 
the  oat-seed  is  sown,  is  always  water-Jurrowed  in  every  open  furrow 
(1778) ;  and  it  should  also  be  rolled  (1777),  according  to  drcumstances ; 
that  is,  the  young  braird  on  strong  land  being  retarded  in  its  growth,  when 
the  earth  is  incrusted  by  rain  after  rolling,  it  is  safe  to  leave  the  rolling  of 
such  land  until  the  end  of  spring,  when  the  crop  has  made  a  little  progress, 
and  when  the  weather  is  usually  dry.  Light  triable  land  should  be  rolled 
immediately  after  the  seed  is  sown  and  harrowed,  if  there  is  time  to  do  it; 
but  the  rolfing  of  one  field  should  cause  no  delay  to  the  sovring  of  others  in 
dry  weather.  There  will  be  plenty  of  time  to  roll  the  ffround  after  the  oat- 
seed  and  other  urgent  operations  at  this  season  are  finished,  and  especially 
as  rolling  may  he  speedily  performed.  The  cutting  of  ^a«r«  should  never  be 
neglected  in  finishing  off  an  oat-field,  to  carry  off  w&ter  along  hollows  or 
in  the  open  fiirrow  beside  the  lowest  hedge-ridge,  as  particularly  described 
in  (918).  Oats  are  sown  broadcast  by  machinery  as  well  as  by  hand.  The 
machine  is  the  same  as  is  used  for  sowing  grass-seeds,  and  figured  at  fig. 
316,  Plate  XXVI.,  and  already  described  by  Mr.  Slight  in  (1798)  to 
(1811).  As  constructed  at  first  upon  two  wheels,  this  machind,  when  load- 
ad  with  a  full  complement  of  oat-seed,  was  too  heavy  for  a  horse's  back, 
especially  on  going  down  hill ;  but  the  addition  of  the  third  wheel  disposes 
of  that  objection,  and  I  believe  it  is  now  pretty  extensively  employed  in 
sowing  com. 

(1821.)  But  oats  are  also  sown  in  rows  by  such  drill-machines  as  are 
represented  in  figs.  325  and  326,  Plate  XXVII.,  and  described  below  by 
Mr.  Slight.  In  using  drill^machines,  the  land  should  first  be  harrowed  a 
double  tine  along,  and  then  a  double  tine  across  the  ridges,  and  again  a 
single  tine  along.  The  drill  then  sows  the  oats  across  the  ridges,  and  the 
land  is  finished  by  harrowing  a  single  tine  also  across  the  ridges.  The 
water-furrowing  and  rolling  should  be  executed  in  the  manner  described 
(1820)  for  broadcast  sowing.  The  drill  seems  to  me  not  well  adapted  for 
sowing  com  on  lea  ground.  It  cannot  pass  through  it,  even  after  it  has 
been  well  cut  with  the  harrows,  with  the  facility  it  does  through  ground 
in  a  soft  state;  and  on  hard  ground  and  upon  old  lea  it  is  Questionable 
whether  the  coulters  can  penetrate  so  fiu:  as  to  deposit  the  seed  at  a  depth 
to  be  out  of  reach  of  biras  and  drouth ;  and  every  stone  in  such  ground 
being  rather  firmly  imbedded,  will  be  apt  to  cause  the  drill  to  go  out  of  its 
proper  course,  while  at  the  same  time  the  risk  at  least  of  partially  dis- 

f  lacing  the  old,  uncorrupted  turf  will  be  imminent.  In  these  latter  cases 
would  recommend  the  oroadcast  machine  or  the  hand  in  preference  to  the 
drill ;  and  I  would  confine  the  drill  in  sowing  oats  to  tender  land  as  in  the 
neighborhood  of  towns,  where  it  is  made  tender  by  the  application  of 
large  Quantities  of  street-manure,  and  where  drilling  is  advisable  as  afford- 
ing a  facility  for  cleaning  the  land  of  surface-weeds,  a  multitude  of  which, 
and  especially  wild  mustard,  Sinapis  arvensis,  are  apt  to  spring  up  from  the 
use  of  street-manure.  In  England,  however,  where  the  drilling  of  grain  is 
followed  out,  it  must  be  owned  that  their  plovring  with  the  wheel-plow 
and  sowing  with  the  drill-machine  are  so  perfect  in  their  operation  that 
the  seed  is  laid  in  the  furrows  with  certainty,  and  without  at  all  disturbing 
the  fumow-slice. 

J18S3.)  At  a  time  wben  a  lew  rttional  evstem  of  hosbandry  was  pnnaed  than  now  happily  pm- 
]«— -that  is.  when  land  was  allowed  to  he  OYerran  with  Borface-water ;  when  lea  was  plowedi 
out  of  choice,  in  a  wet  atate.  becaoae  the  labor  of  doing  it  was  easier  lor  half  starved,  jaded  horses ; 
when  land  was  harrowed  with  small, light,  loose  barrows,  fomislied  with  short  blant  tines;  when 
d»  leatarf  conasted  cfaisflv  of  tbd  loach  roots  of  perennial  weed*— te  these  drcuastaBoes its 
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Roand  raq^rad  ■  gnu  du)  of  bvrowing  to  brioB  It  to  ■  tolenble  degma  of  tmh,  driit  or  "It 
doabla  tine*  bains  couidswl  no  mors  tbin  oeetmuf.  Tbe  gnu  Imgth  of  lime  nqntred  b>  da 
(blr.  obliged  tbe  o«i-««d  lo  be  began  eudy,  lo  eirl;  Indeed  mi  Toskt  racomineoda  it  lo  be  benn 
in  Jtnnw;  i 


Bnbbad,  oary  CT«itn 


■  la  Itaattr,  hi 
""il  biwi  Dp  bii  laj,  H-  ba  Hwiiig  dToui  i' 

lo  pocket  Ibe  gain  at  ■  good  amp  ;  and  by  tba  time 
J  .___.  IthTaiigna.    : 


- -  . --;-  T- ' ■ •  -•" ■  ™hi-=.    The  lukTbetnc 

BOW  made  lander  and  ferula  hj  draining,  cleaatng  lad  mannring ,  oata  ban  ihna  U  nxM  to  aZ 
torlly  wbea  kvd  long  dint  Janaary,  and  ill  bamiwhig  li  now  flnuhfBl  in  one-tblrd  of  tba  iIim. 
and  with  onefbanh  the  Ubor  it  waaiben.  ^^ 


rirod  fnini  iba  grab 


Ibe  T^aia  oleracm,  Mtadirtr-rratrjiv,  all 

ran  to  die  when  lerioaalj  Injnred  by  tM>  in 

of  (he  natiinlf{iait(i,ag.31«,aDdwblchwillati 


bo  iccognlxed  u  Ibil  weD  known  by  IbefknDiarnuMaofLaiif^Jffi,  Tailer*,j4iins4ie-tpi*mtr. 
Iia  bad*  i>  near  1  inch  kmg,  of  ■  biownlih-gny  color,  and  ili  wliiga  pala-brnvrn.  In  the  lemala 
tba  abdomen  la  Ihlckeit  aoar  ibe  mtdille.  from  which  k  tapan  to  a  pomt  ai  the  hinder  eximnl^; 
that  ef  the  male  ia  ihlokM  at  the  hinder  nttranliy.  irtticb  fiirma  B  kind  of  cinb.  "  Thii  Inieob" 
nya  tlr.  Dnaoan.  "  ta  vaij  ptanlUal  during  tba  Mmmar  BMHitha  in  all  paiu  of  the  ooaDUy.  Ill 
bag  lege  are  of  graal  adnntaKa  loll  ta>  plaoea  it  rreqneatii  a*  ibay  ooable  it  lo  iklp  over  lbs 
gmaaiifoDnlHaiand  h  atillAvlbarliciliuleailamollona  while  ao  doing,  by  koepiag  Ibe  winga 
espaoded.  to  randar  It  baoytnt.  Tbe  finoala  kya  a  gnat  nambar  of  aggK  whiob  are  very  amall  la 
pmottioa  10  Ibe  liie  of  Ihe  Inieot,  and  of  a  black  oolor.  Tbeae  )ba  pUeea  al  tome  depth  In  tba 
•arth,  whlob  ahe  pieroea  fiir  the  pnrpoaa  with  bar  oripoailor.  The  iDMicia  may  eaaily  be  aeea 
pet£>rmiag  thia  opemion,  and  It  vrlli  at  once  be  known  ihai  Ihey  are  ■>  employed  by  [be  doftu- 
nr  poiltion  tbey  aiume.    Tbe  body  ia  pUc«d  in  ■  perpendicalar  dirsoiion.  lapportad  on  Uia 
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reft  on  the  MnoviMliiig  plantii.  Wlien  a  Mittcieot  rnnnber  of  eggt  have  been  fadd  in  one  spot 
the  Inmct  moves  on  to  anotber,  whboat  changing  the  vertical  poetnre  of  her  body,  merelj  drag- 
ging lierself  forward  by  her  fore-legs,  aiding  her  movements  with  her  wfnga**  It  Is  in  tifaie  larva 
state  that  tliese  ^insects  ii^ore  crops,  meadow-grass  not  being  their  only  food ;  they  attack  dif- 
ferent kinds  of  com,  especially  oats,  the  efl^cts  of  grubbing  m  wbidi  are  well  known  to  ererr 
farmer.  When  foil  grown,  tlie  larvsB  are  in  the  shape  of  an  elongated  cylinder,  somewhat  sad- 
deniy  attanoated  at  both  eztreasities^  and  are  of  a  doii  grayish  color,  aad  wiihoat  feet  The  head 
is  tenished  with  two  hooks,  one  on  each  nde.  Tiie  pnpa  is  not  unlike  the  chrysalis  of  ssne  kiada 
of  aaoth ;  and  it  is  nearly  of  the  same  color  as  the  larvm,  the  edges  of  the  aegmeoAs  bdog  foraislied 
with  pretty  strong  hairs.  The  larva  reside  generaUy  about  lor  2  inches  beoMth  the  sarisiee,  mining 
dbeir  way  amonff  the  roots  of  the  herbage,  and  caasiog  it  to  widier  for  want  of  nooriilimeaL  Tb^ 
prefer  a  aoi  wuch  has  been  long  andisCarbed  by  the  plow ;  and  if  it  oontaina  some  portion  m 
peat  earth,  it  seeam  thereby  better  adapted  to  thev  tastea.  *'  In  the  rich  district  of  8nnk  Island^ 
In  Holdemess,  in  the  spring  of  1813,"  say  Messn.  Kirby  and  Spence.  ''haadreda  of  acres  of  pas- 
tures have  beea  entirely  destroyed  by  them,  being  renaeved  as  oompleiely  brown,  as  if  they  had 
omWiiud  a  three  montfai^  droath,  and  dcstitote  of  Ml  vegetation,  exeept  a  few  thiaUea.  A  eipare 
foot  of  the  dead  turf  being  dog  up,  210  grubs  were  counted  in  it ;  ana  what  furnishes  a  stnkina 
proof  of  the  prolific  powers  of  these  insects,  last  year  it  was  difficult  to  find  a  single  one."*  **  Al- 
ter mentioning  their  extensive  devastations,  it  may  occasion  surprise,"  as  Mr.  Duncan  well  r»* 
marks,  "  to  be  told  that  many  eminent  observera  are  of  opinion,  that  there  maggots  eat  nothing 
but  the  fine  mould  they  find  at  the  roots  of  plants,  and  that  the  ii^ury  caused  to  the  latter  arises 
aolelv  from  their  disturoing  the  soil,  and  preventing  the  rootlets  fixing  themselves.    Such  was  the 

Sinion  of  Reaumur :  and  the  generality  of  subsequent  writers  on  the  subject  have  yielded  to 
I  authority.  .  .  Mr.  Stickaey,  who  has  published  '  Observaiunu  en  the  Grub,*  made  some  ex- 
periments ior  the  express  purpore  of  determining  this  point,  and  they  convinced  him  that  the 
urvB  devour  the  roots  of  grasses.  Indeed,  unless  this  were  ihe  care,  it  would  be  impossible  to 
account  for  the  herbage  withering  to  such  an  extent  in  places  where  the  margots  prevail ;  for 
tills  could  never  arise  from  such  small  creatures,  even  though  very  numerous,  imrrewiag  in  and 
loorentng  the  soil  When  earth-worms  are  plentifal,  they  must  produce  a  considerable  distnrb- 
anee  in  the  soil  by  their  winding  galleries;  but  there  re  for  from  retarding,  have  always  beea 
regarded  as  promoting  the  growth  of  plants.  'The  ^b  of  this  tipola,'  nys  Mr.  Stickaey,  as 
quoted  by  Mr.  Duncan,  *  commits  its  ravages  chiefly  m  the  first  crop,  after  the  breaking  up  of  the 

ris»1and,  also  after  clover  and  beans ;  the  fly  from  which  the  inseeC  is  prodaoed  having  deposited 
eggi  in  the  soil  amone  the  grass,  clover,  or  beans.  .  .  On  investigating  the  habits  of  this 
insect.  I  found  that  it  took  the  fly-state  about  the  begiuaing  of  the  month  of  August ;  I  therefore 
concluded,  as  we  got  our  clover-hay  from  the  land  a  little  after  mid-summer,  that,  if  we  plowed 
the  clover  stubble  any  time  after  that,  and  before  the  month  of  August,  it  wonld  be  nearly  free 
feom  the  grub,  as  instmct  has  directed  the  fly  not  to  leave  its  em  upon  the  naked  soil  where,  no 
vegetable  is  growing.  I  knew  of  no  application  to  the  land,*  adds  Mr.  Stickney, '  that  will  ia  sny 
way  destroy  the  grub :  bat  we  are  moch  indebted  to  the  rook,  and  a  variety  of  other  birds,  far 
keeping  its  depredations  within  limited  grounds.'!  The  sslaralfon  of  the  soil,"  concludes  Mr. 
Duncan.  "  witb  some  caustic  fluid,  seems  the  only  way  by  which  this  maggot  can  be  destroyed. 
The  perfect  insects  are  easily  caught;  bat  they  are  so  generally  distributed,  and  usually  so  plenti- 
ful, that  their  destructkin  in  this  way  vtould  be  a  hopetere  task."|  The  rook  (Cortnu/rugutgut) 
may  be  seen  busily  engaged  in  turning  over  every  loose  turf  clod  on  a  grubbed  field  of  oats,  sf- 
ter  the  young  crop  has  evidently  assumed  an  unhealthy  hue.  This  hue  should  not  be  mirtakea 
for  the  yellowish  tint  exhibited  by  the  plant  when  the  support  derived  from  the  seed  is  exhaust- 
ed, and  before  the  rootlets  have  obtained  sufficient  scope  in  the  gwwnd  to  maintain  the  plant 
The  grub  taint  is  of  a  bluish  and  reddish  tint,  and  many  of  the  plants  evidently  appear  to  be  dy- 
ing, and  the  consequence  is.  that  large  spaces  are  left  without  a  plant  The  asual  expedient  em- 
ployed by  the  farmer  is  rolling  the  ground,  especially  in  the  nignt ;  but  this  is  a  urelew  remedy. 
Holes  have  been  recommended  to  be  made  a  tew  inches  asunder  with  the  dibble,  into  which  the 
grubs,  it  u  said  will  fall  and  perish ;  but  why  they  should  thus  die  when  they  can  penetrate  the 
ground,  is  what  I  cannot  conceive.  The  ravages  are  genersUy  committed  in  dry  weather  with  an 
easterly  wind,  and  when  rain  faUs  they  cease.  It  is  sorprising  how  a  field  will  recover  from  the 
eftcu  of  grubbing.  One  season  a  field  of  mine,  of  fine  deep  hazel  loam,  after  two  years  gras^ 
was  dreadfully  grubbed,  and  after  trying  the  usual  remedies  to  get  quit  of  the  insects  without  ef- 
fect, a  rainy  night  silenced  them.  Most  of  the  field  appeared  bare  after  having  exhibited  a  beau- 
tiful braird,  but  on  the  plants  requiring  renewed  growth,  they  tillered  out  with  great  force,  and 
covered  the  groond  almost  as  thickly  as  desirable.  At  harvest  the  crop  was  a  very  strong  onr 
the  strew  being  difficult  for  women  to  cut  with  a  common  sickle ;  the  spikes  were  very  largo  and 
foil ;  the  stocks,  when  ret  without  hood-sheaves^  stood  about  6  feet  in  bight,  and  the  yidd  was 
not  less  than  60  bushels  to  the  imperial  acre.  On  good  soil  1  would  have  no  fear  of  potato  oats 
tillering  out  afler  being  reverely  grubbed,  sufficiently  to  aflbrd  a  good  crop;  but  such  a  result 
ibMrtd  not  be  expected  of  comrooB  oats  upon  inferior  soil. 
(1824.)  \pfmn  DrilUngMaehinet.'^ThB  introduetion  of  the  drill^stem  into  the  agricultural 

Svaetioe  or  any  coontry,  will  always  form  an  ere  in  the  annals  of  its  Agriculture :  but  it  is  often  a 
ffitonk  matter  to  define  the  precise  time  of  its  intrDduodon,  more  especially  when  we  find  that 
by  tracing  l>aokward  into  the  history  of  OMn  in  hia  oocial  oapacitiea.  the  praetice  of  drilling  grain 
extends  baokward  to  the  most  remote  antiamty.  A  curious  and  interesting  example  of  this,  u  an 
antiquarian  point  of  view,  is  to  be  seen  in  tne  series  of  Hindoo  models  of  agricoltnnl  implementa 
in  the  Museum  of  the  Highland  and  Agrioultnral  Socis^  m  Sdinburgb.  Among  them  is  to  ba 
s^n  a  correct  model  of  a  rodely  constructed  driU-madbine  possessing  all  the  essential  pointa 
of  the  more  elaborate  modern  implement;  and  among  n  pnopin  so  litde  liable  to  ch«ig6r  then 

nfittf  and  BpsiMs%  lairedncilOB  to  MamaMMogy,  voL  L  4 
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cma  be  no  doabt  that  the  machine  is  of  very  remote  origin,  compared  with  which,  the  earlieit  of 
oar  modem  drilla  are  bat  thinsa  of  the  moment :  and  ail  of  them,  of  whatever  degree  of  merit,  are 
bat  impvovementa  on  the  Hindoo  original  Among  the  earlv  notices  of  the  introdaction  of  the 
system  in  England,  we  find  Amos*  recommending  it  as  early  as  1781  as  the  resali  of  nomeroon 
oomparative  experiments;  and  the  figures  which  he  gives  of  the  drill  sowing«machine,  which 
be  recommends  not  as  an  original  invention,  bat  an  amplification  of  that  given  by  Dahamel,  is  al« 
most  identical  in  every  essential  point  with  the  most  approved  drill  sowmg-macoine  osed  b  the 
present  day  in  England,  and  which  may  be  held  as  the  most  ]^rfect  machine  of  its  kind ;  bm 
nrom  the  excessive  elaboration  employed  in  its  construction,  its  high  price  lays  an  interdict  upon 
its  introduction  into  the  economical  practice  of  Scotch  ikrming,  the  price  bemg  at  least  six  »»»«<»■ 
that  of  the  common  drill ^used  in  Scotland. 

(18125.)  The  mode  of  distributing  the  seed  adopted  in  the  broadcast  sowing-machine,  from  the 
simplicity  of  the  principle,  opened  a  ready  means  of  acquiring  a  drill  sowing-machine  at  a  mode 
rale  price ;  it  acoordingl^  quickly  followed  the  introdaction  of  the  broadcast-machine,  and  until 
very  latelv  no  change  of  importance  has  been  made  upon  the  common  Scotch  drill.  Slight  modi 
ficationsy  however,  bad  been  efl^ted  occasfonallv,  such  as  varying  the  distance  between  the  lowsb 
the  machine  always  covering  the  same  breadth,  but  varying  m  tlie  number  of  coulters.  Thus,  a 
machine  to  cover  7|  feet  in  breadth,  could  change  the  number  of  its  coulters  fixnn  11  to  10,  9  or  6, 
the  spaces  between  the  rows  being  respectively  8,  9, 10,  and  11  inches,  or  thereby. 

(1826.)  The  Common  or  Eatt  Lothian  Drill  Sowin^-Mackintt  has  been  here  taken  to  illustrate 
the  principles  of  the  machine.  Though  it  may  be  deficient  in  some  points  as  compared  with  those 
of  Berwickshire  and  Eoxboigabire,  yet  its  extreme  simplicity  and  cheapness  has  brought  it  into 

Fig.  3B9. 


8t<:TI01«    OV  Tflt  COMMON  DRILL  SUWIffO-MACHINK. 

vtory  etKlCttsive  adoptton,  not  otthr  in  Bast  Lothian,  but  in  other  diatriots  where  the  drill-system  is 
Mkywed.    Fig.  389,  Plate  XXVII,  is  a  view  in  perspective  of  this  machine,  and  for  tlie  better 
elacldatiott  <m  its  constrootkm,  the  annexed  cut  fig.  329,  shows  the  arrangement  of  the  parts  in 
longltadRial  section,  an^  for  convenience  of  reference  the  letters  mark  oorresponding  parts  in  boUi' 
teurea    The  ffanires  represent  a  machine  of  six  rows,  which  is  the  sise  most  generallv  ased»- 
chiefly  beeaose  it  can  be  drawta  by  one  horse ;  but  also  in  the  event  of  its  being  employea  along 
swelling  ridges,  its  covvrinjgr  but  a  small  breadth  secures  a  neariy  equal  depth  for  the  depositioii 
of  the  seed,  which  cannot  be  easily  done  under  the  sanM  oiranmstancesif  the  machine  is  mooatad 
with  a  greater  number  of  ooultera    But  it  iblk>ws  from  the  peculiarity  of  structure,  the  coulters  * 
being  permanently  (faced  in  poidtlon  for  the  depth  to  which  they  penetrate  the  soil,  that  the  ma- 
chine is  best  adapted  for  sowing  across  the  riagea,  and  hence  it  is  almost  invariably  worked  bt 
that  dlrectkm.  though  when  worked  in  the  direction  of  the  ridge  the  breadth  covered  by  the  ma-' 
chine  is  equal  to  one-fourth  of  an  18-feet  ridge. 

(1837.)  In  the  cQOstnieiSon,  a  is  a  bed-plank  5  feet  1  inch  in  length,  14  inches  in  breadth,  and 
SI  inches  in  tfalcknessL  Across'  the  ends  of  this  are  bolted  the  two  side-bars  h  b,  each  33  inehee 
in  length,  S|  inches  tff'depth,  and  3}  inches^  in  breadth.  These  last  are  crossed  by  the  bar  m  m, 
bbhed  to  ihe  side-bars,  serving  a  special  purpose,  to  be  afterward  noticed ;  and  these  four  parts 
form  Ute  simple  fnmo'WorkH)?  the  machme'.  TlM  seed-chest  c  Is  4  feet  8  inches  in  length,  pmoed ' 
between  the  side-bars  b,  and  attadbed'  to'  thtae  and  the  bed-plank.  The  ohest  may  he  alxNit  10 
inches  in  depth,  2)  inches  wide  at  bottom,  and  15  inches  at  top,  with  a  hinged  cover.  The  chest, 
00  moanied  with  me  seed-wheels  and  axle  g,  fig.  329,  and  with  side-plate,  lever,  and  adjusting 
screw  in  all  respects  similar  to  the  broadcast-machine  (1801),  except  that,  in  place  of  the  aoronoa 
which  the  seed  &ll8  in  the  broadcast,  the  orifices  deliver  the  seed  directly  into  a  small  oopper- 
^aped  apertare  fbimed  in  die  bed-plank,  immediately  under  the  orifice  i,  fig.  329.  The  carnage- 
wheels  ddve  3  feet  1  inch  in  diameter ;  the  axle  of  one  of  them  is  seated  in  a  strong  bush  or 
piammer-block,  and  coapled  to  the  small  shaft  of  the  seed-wlieels^  thereby  giving  them  the  re- 
quisite motk)n,  their  revolution  oofanciding  with  that  of  tlie  wheels^  lad  the  opposite  wheel  d  Uutm^. 
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«pon  as  axle  fixed  permaoently  upon  the  bed  frmme.  The  hone-Aafta  e  are  jointed  to  die  bed 
plank  at  A,  and  appear  broken  olF  at  e,  fig.  329,  by  «rap-and  book  hingea,  and  the  handlea//  are 
Dolted  to  the  lower  side  of  the  bed-plank.  The  cooltera  it  k  consiat  of  an  iron  abank  |  inch  aqoare^ 
filmithed  at  tlie  lower  end  with  a  pointed  Hheath  of  sheet  iron  about  I-IO  bch  thick ;  the  sidea  of 
diia  sheath,  being  about  3  inches  broad,  and  5  inches  or  more  in  bight  riveted  vpon  the  bottom  of 
the  shank,  whicli  at  this  place  is  forged  into  a  wedge  shape,  to  receive  the  sheath.  The  conlterBarB 
fixed  at  top  in  mortises  cat  in  the  bed-plank,  and  fenced  with  plates  of  iron  above  and  ht^&w, 
where  they  are  secured  by  means  of  wedges ;  and  they  are  farther  sapponed  by  the  coolter-bar 
«,  aeen  in  section  in  fig.  329.  This  bar  is  bolted  under  the  heel  of  the  handles,  and  to  it  the  oool- 
ten  are  attached  by  eve-bults.  The  seed  on  leaving  the  orifices,  falls  into  the  fonuel-diaped  recep- 
tacle t  in  the  upper  side  of  the  bed-plank,  from  which  it  paaaea  down  the  tube  1 1  into  toe  ahealh  of 
tlie  coulter,  by  which  it  is  depositee  into  the  rat  formed  oy  the  sheath. 

{18S8.)  From  the  construction  and  aclbn  of  this  machine,  and  the  resislanee  of  the  aoil  to  the 
passage  of  the  couhers  through  it,  there  is  a  constant  tendency,  produced  by  the  tractkm  of  the 
Dorae  when  the  machine  is  in  action,  to  elevate  the  extremity  of  the  handles;  and  by  thus  m-ing- 
ing  upm  the  axle  of  the  wheels  the  coulters  are  withdrawn  from  their  action  on  the  aoil,  and 
from  forming  the  rat  for  the  reception  of  the  seed.  The  tendency  thus  produced  beiuf  greater 
than  a  man  is  capable  of  continuing  to  contend  with,  ia  counteracted  by  the  application  of  the 
balance-cliain  /  /,  as  shown  in  fig.  329,  prxiducing  a  change  of  direetk>n  in  the  line  of  draught,  and 
of  the  point  of  attachment  of  the  draught  In  this  machine  tlie  true  point  of  atiachmenC 
ia  in  the  hinge  A,  fig.  329 ;  and  the  tendency  of  the  draught,  when  applied  simply  to  this 
point,  is  to  cause  the  point  h  to  approach  an  imaginary  straight  line  lying  b^ween  die 
Borse's  shoulder  and  the  point  of  resistance  at  lower  k  in  the  figure,  and  the  eflect  of  this 
is  to  bring  h  forward  and  downward,  or  to  throw  lower  k  backward  till  it  loose  bold  of  liie 
soil,  thereby  destroying  the  intended  effect  of  the  coulter.  The  counteraction  of  thia  is  effected 
by  the  pottition  of  the  balance  chain,  and  iu  attachments  to  the  machine.  The  first  part  of  it  is  a 
ample  rod,  fixed  to  the  shafts  at  /,  and  to  the  extremity  of  a  pendant  attached  to  the  hind  bar  of 
the  shafts  at  k  :  the  chain  then  passes  under  the  coulter-bar  o,  and  on  lo  the  cross- bar  of  the  han- 
dles, as  seen  in  fig.  325.  Plate  XXVII.,  where  it  terminatea  in  a  handle  furnished  with  a  apring- 
ealch.  by  which  it  can  be  hooked  under  tension,  to  the  crossbar  of  the  handles,  or  by  disengaging 
the  catch,  tlie  chain  bangs  loose.  When  the  chain  is  brought  under  tension,  and  the  shafts  borne 
up  by  the  horse,  the  resistance  to  the  coulters  ia  transferred  to  the  back  of  the  horae,  through  die 
nedmm  of  the  chain  acting  on  the  shaft  at  the  point  /,  and  on  the  {pendant  4,  the  point  of  which 
being  below  the  plane  of  the  shaft,  changes  the  direction  of  the  tracdve  force  from  e  k  to  e  middle 
4  and  leaves  the  handles  in  a  nearly  quiescent  state.  The  marker  mnu  another  appendage  to 
die  machine,  which,  aliliough  not  so  necessary  as  the  balance-chain,  ia  generally  appued  Id  this 
drill  machine,  especially  when  sowing  scroas  the  ridges.  It  consisu  of  the  bar  m  m,  and  die 
■mrking-rod  m  n.  The  latter  is  swin^-jointcd  on  a  stoa  fixed  in  the  ends  of  the  marker-bar  m  ai, 
and  having  a  stop  on  the  joint,  by  which  either  of  the  markers  can  be  retained  in  the  position  of 
diat  on  the  farther  side  of  fig.  325,  or  let  down,  as  in  that  of  the  nigh  side.  The  use  otthe  markw 
is  10  urace  a  line  on  the  surface  of  the  ground  parallel  to  the  direction  in  which  the  machine  timv- 
elsb  and  at  a  distance  from  the  middle  point  of  the  surface  covered  by  the  machine,  equal  to  dia 
enUre  breadth,  so  covered ;  hence,  on  returning  to  sow  the  next  breadth,  tbe  hone  ahould  walk 
exactly  upon  the  line  drawn  bv  the  marker.  In  sowing  with  the  machine  here  described,  the 
diatance  from  line  to  liue  will  be  4  feet  6  inches ;  the  distance  between  the  rows  being  9  incheai 
The  wheels  are  usually  set  54  ItichcB  apart,  measuring  at  tbe  point  where  they  rest  on  the 

Sound ;  or  their  distance  in  any  machine  may  be  found  by  muldplymg  the  number  of  coulters  by 
e  number  of  inches  given  to  the  interval  between  tbe  rows  or  coulters ;  thus  six  coulters  of  9 
indiea  interval,  givo  6  X  9  ==  54  inchea.  From  tbe  conatructkm  of  tbe  machine  it  ia  found,  that 
when  the  balance-chain  is  under  tension,  tbe  coulters  are  drawn  to  the  ground,  and  the  handles 
also  drawn  downward ;  but  on  releasing  the  chain,  which  is  done  at  the  land-ends  and  turnings 
tlie  conductor  must  support  the  handles  to  keep  the  coulter  from  the  ground,  and  in  this  i^»*t  if 
die  bandies  are  let  go  when  the  machine  ia  standiujB^,  the  coulter  will  pass  forward  and  tbe  ban- 
dies  will  fall  to  the  ground.  To  prevent  this  last  inconvenience,  a  orutch  is  usually  appended 
to  the  marker-bar,  which,  on  stopping,  is  allowed  to  drop  to  a  perpendicular  nositioo,  resUng  on 
the  ground,  and  dins  keeps  the  machine  upon  a  leveL  This  appendage  not  being  (tf  much  im- 
portance, is  left  out  of  the  figure. 

(1629.)  This  sowing-machine  has  been  long  and  aucceaafnlly  manufactured  by  Seoukr  and  Com- 
pany of  Haddini^ton ;  and  with  slight  variations  by  various  other  implement  makers,  as  Morton* 
Leith  Walk.  Edmburgh ;  James  Slight  and  Company,  Edinburgh,  Slc  Tbe  price  variea  accord- 
ing to  the  number  of  coulters,  from  JC6  to  XlO. 

<I830J^  To  render  the  expensive  English  driU-machines  [which  we  have  omitted,  and  whidi 
eost  in  England  from  950  to  $90,]  more  generally  naeful,  it  is  not  an  uncommon  pruetioe  in  Eng- 
land for  tbe  owner  of  one  to  travel  tbe  country  with  it  at  aeed-time,  and  undertake  to  sow  the 
ffelds  of  any  form,  where  the  farmer  may  choose  to  empfoy  bim.  The  charge  is  usually  2a.  6d.  per 
isaperial  acre,  the  farmer  supplying  the  requisite  number  of  horses  to  work  the  driU»  and  UBoai^ 
Mung  to  deliver  it  at  the  farm  on  which  it  is  to  be  next  employed. 
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13.  THE  LAMBING  OP  EWE8. 

**  Ah  fBDtle  shepherd,  thine  the  lot  to  tendf 

Of  lil  that  fi»ei  distreas  the  moat  SMailed, 

Feeble,  defencelecs ;  lenient  be  thy  care ; 

But  tpread  around  ihy  tend'reat  diligence 
.  In  flow'rjr  tpring-time,  wlien  the  new  dropt  lamb^ 

\  Tou'ring  with  weaknew  by  hia  mother't  tide, 

;  Keeb  the  freth  worid  about  him ;  and  each  thorn, 

Hillocli,  or  AuTow,  trips  hit  feeble  feet : 

O  guard  hit  meek  tweet  innooence  from  aU 

Th' nnmYona  iUa  that  roah  around  hia  life.** 

(1831.)  The  lambing  Beason  of  Leicester  and  other  heavy  breeds  of 
sheep,  reared  in  the  arable  part  of  the  country,  commences  about  the  1 1th 
of  March,  and  continues  for  about  the  space  of  3  weeks.  There  is  no 
labor  connected  with  the  duties  of  the  shepherd  which  puts  his  attention 
and  skill  to  so  severe  a  test  as  the  lambing  season ;  and  a  shepherd  whose 
unwearied  attention  and  consummate  skill  become  conspicuous  at  that 
critical  period  of  his  flock's  existence,  is  an  invaluable  servant  to  a  stock 
farmer — ^his  services,  in  fact,  are  worth  far  more  than  the  amount  of  wages 
he  receives ;  for  such  a  man  will  save  the  value  of  his  wages  every  year, 
in  comparison  with  an  unskillful  shepherd,  and  especially  in  a  precarious 
season,  by  so  treating  both  the  ewe  and  lamb,  during  the  time,  and  for 
some  time  after  the  lambing  season,  that  the  lives  of  many  are  preserved 
that  would  otherwise  have  been  lost.  To  make  my  meamng  mora  plain, 
suppose  a  shepherd  that  has  attentively  observed  the  tupping,  and  marked 
the  reckoning  of  every  ewe,  and  who  has  put  the  ewes  m  proper  time  in 
a  suitable  place  to  lamb  in — that  renders  them  requisite  assistance,  and 
no  more,  at  the  proper  instant  of  lambing,  and  treats  them  afterward  ac- 
cording to  the  circumstances  of  the  weather — that  sees  the  lamb  supplied 
with  milk  by  day  and  night,  when  its  mother  happens  to  be  unkina  to  it^ 
or  feeds  it  with  milk  obtained  elsewhere,  when  the  ewe  has  too  scanty  a 
supply  to  support  it — that  knows  how  to  afford  relief  to  the  ewe  in  case 
of  sickness  and  inflammation  after  lambing,  and  who  castrates  the  lamb  at 
the  proper  period  of  its  strength,  and  in  the  proper  state  of  the  weathei^* 
that  knows  the  manner  how,  and  the  time  when,  to  put  an  additional  lamb 
to  a  ewe  that  has  abundance  of  milk,  and  to  take  it  from  another  which  has 
too  little  for  a  pair — suppose  that  by  doing  all  this  in  a  skillful  manner, 
night  and  day,  until  the  lambing  is  not  only  entirely  completed,  but  the 
Iambs  rearea  beyond  danger,  he  saves  the  lives  of  10  ewes  worth  40s. 
each,  and  of  20  lambs,  that  will  come  to  be  worth  20s.  each,  and  this  is 
no  extravagant  supposition  in  a  large  standing  flock  of  fifteen  scores  of 
ewes,  it  is  clear  that,  in  so  doing,  he  will  save  his  wages  of  <£40.  Few 
shepherds  are  so  successful,  although  I  have  known  two  instances  of  such 
success ;  and  no  better  proof  need  be  adduced  of  the  fewness  of  skillful 
shepherds,  than  the  loss  which  every  breeder  of  sheep  sustains  every  year, 
especially  in  bad  weather.  I  knew  a  shepherd  who  possessed  unwearied 
attention,  but  was  deficient  in  skill,  and  bemg  over-anxious,  always  assisted 
the  ewes  in  lambing  before  the  proper  time ;  and  as  he  kept  the  ewes  in 
too  high  condition,  the  consequence  was,  that  every  year  he  lost  a  number 
of  both  ewes  and  lambs,  and  in  one  season  of  bad  weather  the  loss  amount- 
ed to  the  large  number  of  26  ewes,  and  I  forget  of  how  many  lambs,  in  a 
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flock  of  only  10  scores  of  ewes.     I  knew  another  shepherd  who  was  far 
fii>m  heing  solicitous  about  his  charge,  though  certainly  not  careless  of  it, 
yet  his  skill  was  so  undoubted  that  he  chiefly  depended  upon  it,  and  his 
success  was  so  eminent  that  the  loss  of  a  ewe  or  a  lamb  under  his  chaise 
was  matter  of  surprise.    Of  these  two  sorts  of  shepherds — the  attentive 
and  the  skillful — ^it  would  appear  that  the  skillful  is  the  safer,  and  of 
course  the  more  valuable,  though  it  must  be  owned  that  it  is  better  to^e- 
vetU  evils  by  skillful  attention,  than  to  cure  them  by  attentive  skiU ;  yet  it 
is  only  by  the  union  of  both  these  qualities  that  a  peiiect  shepherd  can  be 
formed.     In  contradistinction  to  a  skillful  shepherd,  whose  qualifications 
have  been  just  noticed,  let  me  advert  to  a  few  particulars  mentioned  by 
Mr.  Price  as  occurring,  apparently  as  a  matter  of  course,  at  the  lambing 
season.   He  says  that  in  preparing  ewes  for  lambing,  "  the  ewes  are  driven 
into  a  pound,  and  the  looker  takes  them  singly,  throws  them  down,  and 
removes  with  the  shears  the  wool  on  their  tail,  udders,  and  inside  of  their 
thighs.*'     If  this  is  a  common  practice,  think  of  its  barbarity,  of  throwing 
*  dowri  a  ewe  on  the  ground  big  with  lamb,  nay,  on  the  eve  of  lambing,  in 
order  to  remove  a  trifling  impediment  to  the  lamb's  sucking,  which  can  be 
removed  at  any  time  after  lambing.    But  there  is  a  reason,  it  seems,  for 
this  treatment,  called  clatting,  and  it  is  this  :  "  The  removal  of  the  wool 
renders  the  part  much  neater" — neatness  of  appearance  being  preferred  at 
this  particular  time  to  the  comfort  and  ease  of  the  animal — "  and  enables 
the  lamber  to  see  when  the  ewe  has  lambed,  from  a  stain  which  generally 
appears  on  the  back  part  of  her  udder.    Were  not  this  appearance  to  take 
place,  the  lamber  would  sometimes  be  at  a  loss,  as  the  young  ewes  fi^quently 
desert  their  young,  and  endeavor  to  escape  along  with  the  other  ewes 
gracing  with  as  much  unconcern  as  if  nothing  had  happened."     Observe 
here  the  g^at  skill  and  attention  of  a  shepherd  who  is  at  a  loss  to  know 
wfiether  a  ewe  has  lambed  or  not ;  and  who,  it  seems,  does  not  even  know 
wfiether  a  ewe  is  in  lamb  or  not,  until  he  has  thrown  her  down  to  remove 
the  wool ;  for  "  the  batren  ewe,  or  those  which  are  not  pregnant,  are  dis- 
tinguished at  the  time  of  clatting  by  not  having  any  swelhng  m  their  udder 
or  belly,  and  by  their  skipping  about  nimbly."     Think  also  of  what  sort 
of  care  is  bestowed  on  a  newly  lambed  flock  in  a  low  country,  when  such 
losses  as  these  are  incurred  :  *'  I  have  known  thousands  of  lambs  lost  from 
being  drowned  in  a  wet  stormy  night ;  I  once  beheld  30  or  more  lying 
together  drovrned  in  a  ditch.     The  ewes  and  lambs  seek  the  comets  of 
pasture-fields  during  the  continuance  of  severe  weather,  and  when  the 
lambs  get  under  these  high  shores  and  fall  in,  it  is  utterly  impossible  for 
them  to  extricate  themselves ;  besides,  as  there  are  many  huddled  together, 
they  often  push  one  another  in."    That  lambing  paddock  must  be  strangely 
managed  which  presents  such  a  scene  as  this :  "Lambing  presents  a  scene 
of  confusion,  disorder  and  trouble,  which  it  is  the  lamber's  business  to  rec- 
tify, and  for  which  he  ought  always  to  be  prepared :  some  of  the  ewes 
perhaps  leave  their  lambs,  or  the  lambs  get  mtermixed,  and  the  ewes 
which  have  lost  their  lambs  run  about  bleating,  while  others  want  assist- 
ance."    It  seems  a  shepherd  cannot  recognize  the  laonbs  of  ewes,  and  so 
they  must  be  marked.     ''  The  twins  are  marked  with  a  mixture  of  tar  and 
lampblack,  by  ndeaiw  of  small  figures  fixed  in  an  iron  handle  about  8  inches 
lon^ ;"  "  and  the  twin  lambs  are  easily  separated,  for  the  ewe  very  fi-equently 
walks  away  T^th  one  lamb,  leaving  the  other  in  the  field,  to  the  confusion 
cfthe  lamber;  therefore \^j  should  be  mai'ked  as  early  as  possible  to  pre- 
v%>m  this  c6nftiston.''     "  The  lamber  must  take  the  lamb  to  its  mother, 
whitik'he  will  fltifd  out  by  its  nitnlber;"  and  yet' the  number,  it  seems,  will 
ntoe  alleys  enaMe  the  lamVto  fihd  oul  the  mother;  for  "if  the  lamber 
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ikids  a  young  lamb,  and  is  not  certain  which  may  be  its  mothcTj  a  circum* 
stance  which  sometimes  occurs  when  ewe's  drop  twins,  and  leaye  one  of 
them,  he  may  readily  discover  her  by  taking  away  the  lamb  she  is  foster- 
ing, and  putting  the  doubtful  one  on  in  its  stead,  when  she  will  disphiy 
evident  tokens  whether  it  belongs  to  her."  This  method  of  trial  and  error 
the  shepherd  may  have,  of  course,  to  put  to  every  ewe  before  he  dis- 
covers the  true  mother;  for  as  he  knows  neither  the  mother  nor  the 
lamb,  the  lamb  may  chance  to  belong  to  a  ewe  which  has  a  single  lamb  as 
well  as  to  one  which  has  twins,  unless  the  single  lambs  are  left  unmarked ; 
or,  at  any  rate,  he  may  present  the  mai'ked  and  known*to-be-a-twin  lamb 
to  a  ewe  that  has  a  single  one,  as  readily  as  to  one  that  has  twins.  It  vrill 
excite  no  surprise  to  learn  that  with  shepherds  so  wretchedly  qualified  fot 
their  profession  as  the  above  particulars  show,  in  '*  most  years  not  more 
lambs  than  one  to  each  ewe"  were  obtained ;  and  that  out  of  800  ewes 
of  a  certain  flock  only  100  pairs  were  saved,  though  it  is  stated  by  Mr. 
Price  that  with  more  skill  ailerward  the  number  of  pairs  increased  to 
200.  Here,  then,  is  an  instance  where*  the  improved  skill  of  one  man 
saved  the  lives  of  200  lambs,  which  would  come  to  be  worth  c£200,  equal- 
ing the  wages  of  at  least  4  good  shepherds.*  I  would  not  have  noticed 
these  egregious  blunders,  said  by  Mr.  Price  to  be  committed  by  shepherds 
in  a  low  country  like  Romney  Marsh,  in  Kent,  so  prominently,  had  not  Mr. 
Youatt  adopted  the  sentiments  of  Mr.  Price  in  the  very  paiticulars  quoted 
above,  in  his  excellent  treatise  on  the  history  and  diseases  of  sheep.t  Were 
a  shepherd  of  a  Leicester  flock  in  Scotland  made  aware  that  he  was  sus 
pected  of  such  ignorance  of  the  nature  of  sheep  he  would  be  quite  ashamed, 
and  so  would  shepherds  even  of  the  hill  country,  who  cannot  have  so  inti 
mate  a  knowledge  of  every  individual  of  their  flock,  usually  occuying  a 
wide  range  of  mountain  land,  as  their  brethren  of  the  profession  tendmg 
flocks  within  much  more  limited  bounds. 

(1832.)  Before  the  season  of  lambing  arrives,  the  shepherd  should  have 
a  small  field  of  1  or  2  acres  or  a  sheltered  comer  of  a  grass-field  of  likn 
size,  conveniently  utuated  as  near  the  steading  as  possible,  fenced  round  with 
nets,  and  fitted  up  with  sheds  made  of  hurdles  set  up  in  the  most  sheltered 
part,  against  a  wall  or  hedge,  and  lined  in  the  inside  and  comfortably 
roofed  with  straw.  Such  straw-sheds  form  most  comfortable  places  of 
refuge  for  ewes  that  may  lamb  in  the  night,  or  that  have  lambed  in  the 
day,  and  require  protection  firom  frost,  snow,  rain,  or  cold  in  the  nieht,  until 
the  ewes  are  pemctly  recovered  from  lambing,  and  the  lambs  sumciently 
strong  to  bear  the  weather  in  the  open  field.  The  small  hand  tumip-slicer, 
fig.  245,  will  be  found  on  such  occasions  a  very  convenient  instrument,  for 
cutting  turnips  in  such  turnip-troughs  as  fig,  225,  for  the  ewes  in  the  pad- 
dock, or  in  small  boxes  for  them  in  the  shed.  Common  kale  or  curly-greens 
is  excellent  food  for  ewes  that  have  lambed,  the  nutritive  matter  of  which, 
being  mucilaginous,  is  wholly  soluble  in  water,  and  beneficial  in  encourag- 
ing the  necessary  discharges  of  the  ewe  at  the  time  of  lambing.  According 
to  the  late  Geo.  Sinclair,  1  lb.,  or  7,000  grains  of  green  curled  kale,  (Braen* 
ca  oleracea  virtdis^)  yields  5,680  grains  of  water,  880  grains  of  wood  fibre, 
and  440  grains  of  nutritive  matter,  which  last  is  all  soluble  in  water.:):  In 
these  respects  kale  is  better  food  for  ewes  qfier  lambing  than  Swedish  tur- 
nips, which  become  rather  too  fibrous  and  astringent  in  spring  fi>r  the  se- 
cretion of  milk.  A  large  lantern  whidi  sheds  plenty  of  hght  is  an  essen 
tial  article  of  furniture  at  night  to  a  shepherd.  As  foxes  are  apt  to  snatch 
away  young  lambs  at  night  even  dose  to  the  lambing-housesy  1  have  fouDO 
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an  effectual  preventive  to  their  depredations  in  setdng  a  sbep-net,  as  in  fig. 
217,  in  front  of  the  lambing-houses,  leaving  a  suflScient  space  for  a  few 
ewes  with  their  lambs  takine  up  their  lair  within  the  net  When  thus 
guarded,  the  foxes  are  afraid  to  enter  the  net,  being  apprehensive  that  it 
is  set  as  a  trap  to  ensnare  them.  Such  an  expedient  is  even  more  neces- 
sary in  the  comer  of  the  field  chosen  for  the  lambing-ground.  A  large 
lantern  fixed  on  a  stake  within  the  lambing-ground,  and  so  placed  as  to 
throw  light  upon  the  whole  ground,  will  be  found  a  useful  assistance 
to  the  shepherd  in  showing  him  the  ewes  that  evince  symptoms  of 
lambing.  A  net  and  lantern  are  also  good  safeguards  against  foxes  at 
night  in  the  grass-field  where  the  recovered  ewes  with  their  lambs  should 
be  gathered  for  the  night.  This  expedient  of  net  and  lantern  I  was  in- 
duced to  try  after  losing,  for  a  year  or  two,  several  lambs  by  the  fox ;  and 
such  was  its  efficacy  in  deterring  that  nightly  prowler  from  visiting  the 
lair  of  ewes  and  lambs,  that  not  a  lamb  was  lost  ever  after.  A  fox  will  not 
meddle  with  a  lamb  above  a  month  old. 

(1833.)  Being  thus  amply  provided  with  the  means  of  accommodation, 
the  shepherd,  whenever  he  observes  the  predisposing  symptoms  of  lambing 
in  as  many  ewes  as  he  knows  will  lamb  first — and  these  symptoms  are,  en- 
largement and  reddening  of  the  parts  under  the  tail,  and  drooping  of  the 
flanks — ^he  places  them  of  an  afternoon,  within  the  enclosed  lambing- 
ground  in  the  paddock  or  field,  as  described  above,  and  provides  them 
with  cut  turnips.  The  more  immediate  symtoms  of  lambing  are  when  the 
ewe  stretches  herself  frequently  ;  separating  herself  from  her  companions ; 
exhibiting  restlessness  by  not  remaining  in  one  place  for  any  length  of  time ; 
lying  down  and  rising  up  again,  as  if  dissatisfied  with  the  place ;  pawing  the 
ground  with  a  fore-foot ;  bleating  as  if  in  quest  of  a  lamb ;  and  appearing 
fond  of  the  lambs  of  other  ewes.  In  a  very  few  hours,  or  even  shorter  time, 
after  the  exhibition  of  these  symptoms,  the  immediate  symptom  of  lamb- 
ing is  the  expulsion  of  the  bag  of  water  from  the  vagina,  which,  when  ob- 
served, the  ewe  should  be  narrowly  watched,  for  the  pains  of  labor  may 
be  expected  to  come  on  immediately.  When  these  are  felt  by  her,  the 
ewe  presses  or  forces  with  earnestness,  changing  one  place  or  position  for 
another,  as  if  desirous  of  relief.  Up  to  this  time,  not  a  hand  should  be  put 
upon  her,  nor  until  the  hoofs  of  the  fore-feet  of  the  lamb,  and  its  mouth 
lying  upon  them,  are  distinctly  seen  to  present  themselves  in  the  passage. 

(1834.)  The  natural  presentation  of  tne  lamb  is  the  same  as  that  of  die 
calf,  described  in  (1653).  When  time  has  been  given  to  observe  that  the 
ewe  is  not  able  to  expel  the  lamb  by  her  own  exertions,  it  is  the  duty  of 
the  shepherd  to  render  her  assistance,  before  her  strength  fails  by  unavail- 
ing pressing.  The  exact  moment  for  rendering  assistance  can  only  be 
known  by  experience  ;  but  it  is  necessary  for  a  shepherd  to  know  it,  as 
there  is  no  doubt  that  hasty  parturition  often  superinduces  inflammation, 
if  not  of  the  womb  itself,  at  least  of  all  the  external  parts.  When  assist- 
ance should  be  rendered,  the  ewe  is  laid  gently  over  upon  the  ground  on 
her  near  or  left  side,  and  her  head  a  little  up  the  hill ;  and  to  prevent  her 
being  dragged  on  the  ground  when  the  lamb  is  being  extracted,  the  shep- 
herd places  the  heel  of  his  left  foot  against  the  belly  of  the  ewe,  and  kneels 
on  his  right  knee  on  the  ground  across  the  body  of  the  ewe,  which  lies  be- 
tween his  heel  and  knee,  with  his  knee  pressing  against  her  rump.  Hav- 
ing both  his  hands  free,  and  his  face  toward  &e  tail  of  the  ewe,  he  first 
proceeds  to  push  out  Jrom  him,  with  both  hands,  one  leg  of  the  lamb  and 
then  the  other,  as  far  as  they  will  go ;  then  seizing  both  legs  firmly,  above 
the  fetlock  joints,  between  the  fingers  of  his  left  hand,  he  pushes  them  from 
him  downward  from  the  ewe's  back,  with  considerable  force,  while  bj 
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pashing  in  the  space  between  the  tail  of  the  ewe  and  the  head  of  the 
lamb  toward  him,  with  the  side  of  his  right  hand,  he  endeavors  to  slip  the 
the  Tulva  of  the  ewe  oyer  the  cantle  of  the  lamb.     These  pushes  are  only 

fiYon  simultaneously  with  the  pressing  of  the  ewe,  merely  to  assist  her,  and 
eep  good  what  is  obtained  at  each  pressing,  and  not,  as  it  were,  to  tear 
the  lamb  irom  her  perforce.  Whenever  the  head  is  cleared,  the  shepherd 
seizes  the  neck  of  the  lamb  behind  the  head  with  the  right  hand,  and  pulls 
out  the  body.  The  lamb  is  then  placed  at  the  ewe*s  head,  for  her  to  lick 
and  recognize,  which  she  will  instantly  do,  if  her  labor  has  not  been  se- 
vere ;  but  if  it  has  she  will  likely  become  sick,  and  be  careless  of  the  lamb 
as  long  as  the  sickness  continues,  which  is  evinced  by  quick  breathing.  If 
the  pains  have  been  very  sharp,  and  thisher  firat  lamb,  and  she  is  not  over- 
come by  sickness,  bhe  may  start  to  her  feet,  and  run  away  irom  the  lamb. 
The  attempt  should,  of  course,  be  prevented,  and  the  tail  of  the  lamb  put 
into  her  mouth  to  make  her  notice  it  While  still  lying  on  her  side,  her 
abdomen  should  be  felt,  to  ascertain  if  there  is  another  lamb  to  come  ;  and 
if  there  is,  the  pains  accompanying  its  passage  may  have  been  the  cause 
of  her  carelessness  for  the  first  lamb;  and  if  the  second,  one  is  in  natural 
position,  it  will  most  probably  by  this  time  be  showing  itself  in  the  passage, 
and  if  this  be  the  case,  the  best  plan  is  to  take  it  away  in  the  same  man- 
ner as  the  first,  and  the  ewe  feeling  the  attempt,  will  at  once  assist  on  her 
part  by  pressing.  The  existence  of  a  second  lamb  is  worth  attending  to 
on  another  account,  inasmuch  as  some  ewes  become  so  engrossed  with  the 
first  lamb,  that  the  pains  attending  the  second  are  neglected  by  them,  and 
they  will  indicate  no  signs  of  it  for  a  time.  When  a  second  is  found  in  her 
she  must  be  watched,  that  whenever  it  comes  into  the  passage,  it  may  be 
taken  away ;  but  unlesss  it  actually  makes  its  appearance  there,  it  should 
not  be  attempted  to  be  taken  away.  Should  it  not  make  its  appearance  in 
a  reasonable  time,  it  may  be  suspected  that  the  lamb  is  either  dead,  or  not 
in  a  natural  position,  and  examination  should  be  made  by  the  fingers  into 
the  state  of  the  case.  A  dead  lamb  is  easily  known  by  the  feel,  and  should 
be  extracted  immediately,  as  it  can  afford  no  assistance  of  itself ;  but  should 
the  lamb  be  alive,  it  may  be  necessary  to  introduce  the  hand  to  ascertain 
its  position.  Before  the  hand  is  introduced,  it  should  be  smeared  over 
with  goose  grease.  If  the  head  is  bent  back,  it  must  be  placed  straight,  or 
if  one  leg  or  both  be  folded  back,  they  must  be  brought  forward,  one  by 
one,  into  the  proper  position.  In  short,  all  the  presentations  offered  by  a 
lamb  require  the  same  means  to  be  used  to  place  them  in  a  proper  posi- 
tion, as  in  the  case  of  a  calf;  but  with  a  Leicester  ewe  there  is  the  addi- 
tional difficulty  of  two,  and  even  more,  lambs  at  a  birth,  and  mistaking  a 
leg  of  one  lamb  for  that  of  another.  The  method  of  extracting  a  lamb  as 
described  above,  is  adopted  by  a  shepherd  who  has  no  assistants;  but  when 
he  has  assistance,  he  adopts  another  and  more  easy  plan  for  himself.  The 
assistant  holds  the  ewe  in  any  way  the  most  easy  for  her  and  himself,  so 
as  to  prevent  the  body  being  dragged  along  the  gp-ound  while  the  shepherd 
is  extracting  the  lamb,  which  he  does  by  placing  himself  behind  the  ewe, 
and  performs  the  extraction  by  pulling  the  legs  toward  him,  while  the  as- 
sistant endeavors  to  make  the  vaginal  skin  pass  over  the  lamb's  head» 
which,  when  accomplished,  the  shepherd  seizes  the  neck  by  his  left  hand, 
and  holds  the  legs  still  in  his  right,  takes  away  the-  lamb  as  quickly  as  he 
can,  and  places  it  before  the  ewe.  There  is  a  great  difference  in  the  dis- 
position of  ewes  to  assist  in  lambing.  Some,  when  they  find  they  are  as- 
sisted, give  themselves  little  trouble ;  while  others  press  with  vigor  from 
first  to  last ;  and  others  only  press  at  long  intervals.  A  ewe  that  prasses 
'  strongly  and  continuously,  will  become  sooner  exhausted  than  one  that 
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in  this  way»  as  it  not  only  saves  it  muck  troiible»  and  puts  it  in  tli9  way  of 
gaining  strength  rapidly,  but  affords  btmself  a  favorable  <^portBnity  of.eKr 
amining  the  state  of  the  udder,  whether  it  is  in  a  proper  state  for  yielding 
milk,  or  feels  hard,  or  is  inflamed.  The  proper  treatment  of  tbs  udder 
when  in  an  inflamed  state  will  be  foupd  below.  Gimmers  have  so  scanty 
a  Supply  of  milk  that  it  is  expedient  for  tbe  shephei'd  to  support  their 
lambs  paitially  on  cow's  milk,  until  they  can  afford  the  requisite  supply, 
which  will  be  induced  partly  by  suckling,  and  partly  from  new  grass. 
When  the  shepherd  has  lambs  to  support  for  a  short  time,  he  should 
supply  them  with  milk  at  regular  times,  such  as  in  the  morning  and 
evening,  and  see  that  the  lambs  are  suckled  by  their  mothers  during  the 
day,  and  thus  endeavor  to  bring  on  a  sufBciency  of  milk.  The  dairy- 
maid should  put  the  cow's  milk  for  the  shepherd  in  bottles,  at  the  hours 
when  the  cows  are  milked,  in  the  morning  and  evening,  and  he  adminis- 
ters it  to  young  lambs  while  warm  from  the  cow,  and  it  is  done  in  this 
way  :  Sitting  down,  let  him  take  a  mouthfuU  of  milk  from  a  bottle,  and 
holding  up  the  open  mouth  of  the  lamb,  he  poura  the  warm  milk  into  it  in 
a  small  sti'eam  from  his  mouth ;  and  thus  mouthfuU  afler  mouthfull  until 
the  lamb  is  filled.  This  auxiliary  supply  of  milk  should  be  withheld  the 
moment  the  ewe  can  support  her  lambs  herself,  for  cow's  milk  is  not  so 
congenial  to  a  lamb's  constitution  as  that  of  its  own  mother.  The  ewes 
are  kept  on  the  lambing  gi-ound  till  they  have  completely  i^covered  from 
the  effects  of  lambing  and  the  lambs  have  become  strong,  and  the  ewes 
and  lambs  have  become  well  acquainted  with  each  other.  The  time  re- 
(]uired  to  accomplish  this  depends  on  the  nature  of  the  lambing,  and  the 
state  of  the  weather.  The  ewes,  with  their  lambs,  are  then  put  into  a  field 
of  new  grass,  where  the  milk  will  flush  upon  the  ewes,  much  to  the  advan- 
tage of  the  lambs.  It  is  generally  a  troublesome  matter  to  drive  ewes 
witli  young  lambs  to  any  distance  to  a  field,  because  of  the  ewes  always 
tumitig  round  and  bewildering  the  lambs.  A  dog  more  frequently  irri- 
tates the  ewes  than  assists  the  shepherd  in  this  task.  I  believe  the  best 
plan  is  to  lead  the  flock  instead  oi  driving  it,  by  carrying  a  single  lamb, 
belonging  to  an  old  ewe,  by  the  fora  legs,  which  is  the  safest  mode  of 
carrying  a  lamb,  and  walking  slowly  with  it  before  the  ewe,  while  she  will 
follow  bleating  close  at  the  shepherd's  heels,  and  the  rest  of  the  ewes  will 
follow  her  of  courae.  If  the  distance  to  the  field  is  considerable,  the  de- 
coy lamb  should  be  set  down  to  suck  and  rest.  With  plenty  of  food,  and 
a  safeguard  of  net  and  lantern  at  their  lair  at  night,  to  keep  off  the  foxes, 
the  flock  will  not  fail  to  thrive  apace.  In  case  this  safeguara  is  not  adopt- 
ed, and  which  I  believe  is  rare,  it  may  be  proper  to  tell  you  the  distinctive 
marks  of  the  attacks  of  a  dog  from  that  of  foxes  on  a  lamb  flock.  The 
fox  always  attacks  a  lamb  on  the  neck  behind  the  head,  and,  if  scared  from 
his  purpose,  distinct  holes  made  by  tha  teeth  will  be  found  on  each  side 
of  the  neck,  whereas  a  dog  seizes  any  part  of  the  body,  and  worries  by  the 
under  part  of  the  neck.  Some  ewes  will  fight  off  either  dog  or  fox,  and 
be  able  to  protect  a  single  lamb ;  while  others  become  so  fk-iffhtened  at 
once  from  an  attack,  that  they  do  not  know  whither  to  flee  for  refuge. 
Af^er  such  an  attack,  the  bleatings  of  the  ewes  and  lambs  in  search  of 
each  other,  which  is  an  unusual  occun-ence  at  night,  will  soon  acquaint 
the  shepherd  that  some  disaster  has  happened  to  his  flock.  The  fox,  if  not 
immediately  disturbed,  carries  off  his  prey,  while  the  dog  worries  and 
leaves  behind  him  what  he  does  not  eat. 

(1836.)  All  the  preceding  cases  of  lambing  are  easy  to  the  shepherd, 
but  others  usually  occur  which  put  his  skill  to  the  test.    Malformations  of 

the  body  of  tbe  lamb  create  difficult  parturition,  and  endanger  the  life  of 
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the  ewe.  It  is  almoet  impossible  to  bring  the  head  of  a  wry^necked  lamb 
into  the  passage  of  the  womb,  but  it  must  be  done  before  the  entire  bodj 
can  be  extracted,  and  if  not,  the  head  of  the  lamb  should  be  taken  o^ 
rather  than  the  ewe  should  lose  her  life.  Sometimes  twin  lamba  die  in 
the  womb  several  days  before  the  period  of  lambing,  and  as  they  cannot 
present  themselves  to  the  birth,  they  must  be  extracted  by  force,  or  even 
cut  away  in  pieces,  or  they  may  be  pulled  away  in  pieces.  In  such  a  case 
the  placenta  will  be  corrupted,  and  it  may  be  a  considerable  time  bef<H« 
it  is  entirely  got  rid  of  by  the  ewe  by  pressing.  I  have  seen  it  so  corrupt- 
ed that  it  came  away  in  discharges  from  the  ewe  as  black  and  as  viscid  as 
tar.  W]ien  twins  are  about  to  be  lambed,  the  only  care  required  is  to 
ascertain  that  each  is  presented  separately.  A  breech  presentation  is  a 
difficult  one,  and  the  extraction  is  impracticable  until  the  hind-legs  are 
firet  brought  out ;  and  in  extracting  by  the  breech,  the  operation  should 
be  done  quickly  at  the  last  to  prevent  the  lamb  drowning  in  the  liquor 
amniL  In  all  cases  of  extraction,  it  should  be  made  a  point  to  have  the 
back  of  the  lamb  next  to  the  back  of  the  ewe. 

(1837.)  Much  trouble  is  experienced  by  shepherds  when  ewes  will  not 
take  their  own  lambs.     A  ewe  that  beats  off  her  own  single  lamb  nnd  en- 
deavors to  purloin  one  from  another  ewe,  should  be  immediately  put  into 
the  shed  and  confined  to  a  spot  by  a  short  string  tied  above  the  fetlock 
'  joint  of  one  of  her  fore-legs  to  a  stub  driven  into  the  ground.     When  she 

»  endeavors  to  leave  her  lamb,  the  string  pulls  her  foot  off  the  sround,  and 

while  her  attention  is  taken  up  with  the  string,  the  lamb  seizes  the  teat 
and  sucks  in  the  mean  time.     The  sti'atagem  often  repeated  takes  the 
courage  from  her,  and  makes  her  take  with  the  lamb.     In  every  case  of  a 
^  ewe  refusing  to  let  her  lamb  suck,  the  shepherd  should  particularly  exam- 

ine the  udder,  and  see  there  is  no  inflammation  or  uneasiness  in  it ;  and 
if  there  is,  he  should  endeavor  to  remove  it  before  putting  the  ewe  under 
discipline.  It  is  surprising  how  soon  a  lamb  learns  to  steal  a  suck  from  a 
ewe  ;  if  it  cannot  approach  by  the  flank,  it  will  seize  the  teat  from  behind 
between  the  hind  legs.  When  a  ewe  will  allow  but  one  of  her  twins  to 
suck  her,  she  should  be  held  till  both  suck  her,  and  in  a  little  time  she  will 
I  take  with  both.     It  is  not  surprising  that  one  ewe  should  refuse  to  take 

the  lamb  of  another ;  and  yet  it  is  necessary  when  a  lamb  is  left  an  orphan, 
or  is  a  supernumerary,  to  mother  it,  as  it  is  termed,  upon  another  ewe. 
j  For  example,  when  a  gimmer  that  has  little  milk  has  twins  at  a  time  when 

another  ewe  that  has  plenty  of  milk  produces  a  single  lamb,  it  is  for  the 
benefit  of  both  ewe  and  lamb  that  the  ewe  which  has  plenty  of  milk 
i  should  bring  up  two  lambs ;  and  the  transference  is  easily  enough  accom- 

I  plished  while  all  the  lambs  are  still  wet,  and  two  of  them  are  placed  be- 

'  fore  the  ewe  at  once ;  but  when  a  ewe  does  not  die  till  two  or  three  days 

'  after  she  has  lambed,  it  will  be  ^fficult  to  make  another  ewe  that  lambs  a 

eiugle  lamb,  as  the  other  ewe  aies,  take  the  older  lamb  along  with  her 
\  own.     The  usual  plan  in  such  a  case  is  to  rub  the  body  of  the  older  lamb 

with  the  new  dropped  one,  before  the  new  lambed  ewe  has  had  an  op> 
portunity  of  recognizing  her  own  lamb,  and  to  place  both  before  her  at  the 
I  same  time ;  and  she  may  take  both  without  scruple  ;  but  the  probability 

is  that  she  will  reject  the  older  one,  when  she  should  be  put  into  a  dark 
comer  of  the  shed  and  confined  in  it  by  a  board  placed  across  the  comer, 
only  giving  her  room  to  rise  up  and  lie  down,  and  to  eat,  but  not  to  turn 
quickly  round  upon  the  stranger  lamb,  which,  rubbing  against  her  wool, 
and  sucking  her  against  her  inclination,  will  soon  acquire  the  odor  of  her 
own  lamb,  and  ingratiate  itself  in  her  favor.  Another  case  of  difficulty  is 
when  a  twin  lamb  dies  at  birth  from  a  ewe  that  has  plenty  of  milk,  while 
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another  ewe  has  had  twins  and  is  unable  to  support  them  ;  and  the  expe« 
dient  is  to  stnp  the  skin  immediately  off  the  new-bom  dead  lamb  and  sew 
it  on  the  body  of  one  of  the  lambs  belonging  to  the  other  ewe,  and  pre- 
sent both  the  foster-lamb  and  her  own  at  the  same  time  to  the  ewe  that 
has  plenty  of  milk.  It  is  probable  that  the  dark  comer  will  require  to  be 
used  before  a  cordial  reception  is  given  to  (he  foster-lamb.  Should  all  the 
above  expedients  fail  to  mother  the  lambs  upon  the  ewes — and  they  matf 
fail,  though  under  the  guidance  of  a  skillful  shepherd  they  seldom  do— - 
the  lambs  should  be  taken  away  and  brought  up  as  pets  on  cow's  milk. 

(1838.)  The  lamb  of  a  fat  ewe  is  always  small  when  lambed,  and  is 
plump  and  lively,  but  the  ewe  in  that  state  runs  a  great  risk  in  lambing  of 
inflammation  in  the  passage  of  the  womb.  A  leanevre  beai*s  a  lamb  large 
in  the  extremities,  and  thin  and  weak  in  the  body.  A  very  old  ewe's  lamb 
is  both  small  and  weak.  The  lamb  of  a  gimmer  is  small,  and  she  not  hav- 
ing sufficient  milk  to  rear  it,  continues  small ;  and  the  lamb  of  a  hogg  is 
still  woi*se  off.  The  best  plan  of  managing  ewes  for  reaiing  good  lambs, 
is  to  keep  them  always  in  fair  condition  m  winter,  and  until  they  have 
lambed,  after  which  event  they  should  have  the  best  grass  the  farm  can 
afford.  New  g^rass  always  produces  abundance  of  milk,  and  it  spnngs 
earlier  than  old.  In  case  of  snow  covering  the  ground  in  spring,  when 
the  ewes  are  heavy  in  lamb,  they  should  get  a  few  turnips  and  plenty  of 
hay,  and  clover-hay  if  possible,  until  the  ground  is  again  clear ;  but  in 
open  weather  in  winter,  there  is  nothing  better  for  them  than  grass  which 
had  been  kept  rough  for  the  purpose  in  autumn.  While  confined  on  the 
lambing-ground,  ewes  should  have  turnips  and  hay  to  support  them  ;  and 
af^er  lambing  there  is  nothing  better  for  them  than  cabbage  or  kale,  in  de- 
fault of  which  a  little  oil-cake  will  encourage,  at  that  time,  die  necessary 
discharges  and  puiify  the  body.  New  grass  also  operates  medicinally  on 
the  system. 

(1839.)  It  is  necessary  to  say  a  few  words  on  the  rearing  of  pet  lamhs* 
Wherever  these  are  there  must  be  orphans  or  supernumeraries  in  the  flock^ 
and,  in  either  case,  the  deseited  creatures  woulci  die  were  they  not  reared 
by  hand.  As  a  remarkable  instance  of  lambs  being  obliged  to  be  made 
pets  fiom  supernumerary  births,  I  remember  one  season,  m  a  small  flock 
of  Leicester  ewes,  50  in  all,  48  having  twins,  and  two  trines.  The  two 
Iambs  which  constituted  the  trines  were  properly  taken  away  to  relieve 
the  ewes,  and  brought  up  by  hand  as  pets.     When  ewes  die  it  is  scarcely 

?>ossible  avoiding  having  pets,  on  account  of  the  improbability  of  ewes 
ambing  single  lambs  just  in  time  to  receive  those  that  have  become  or-> 
phans.  Pet  lambs  are  supported  on  cow*s  milk,  which  they  receive  warm 
from  the  cows  each  time  they  are  milked,  and  as  much  as  they  can  drink. 
In  the  intervals  of  meals,  in  bad  weather,  they  are  kept  under  cover,  but 
in  good  weather  they  are  put  into  a  grass  paddock  during  the  day,  and 
under  shelter  at  night  until  the  nights  be.come  warm.  They  are  fed  by 
hand  out  of  a  small  vessel,  which  should  contain  as  much  milk  as  is  known 
each  can  drink.  They  are  first  taught  to  drink  out  of  the  vessel  with  the 
fingers  like  a  calf  (1683),  and  as  soon  as  they  can  hold  a  finger  steady  in 
the  mouth,  a  small  tin  tube,  about  3  inches  in  length,  and  of  the  thickness 
of  a  goose  quill,  should  be  covered  with  several  folds  of  linen,  sewed 
tightly  on,  to  use  as  a  substitute  for  a  teat,  and  by  which  they  will  drink 
their  allowance  of  milk  vrith  great  ease  and  celerity,  A  goose  quill  would 
answer  the  same  purpose,  were  it  not  that  it  is  easily  squeezed  together 
by  the  mouth.  When  the  same  person  feeds  the  lambs — and  this  should 
be  the  dairy- maid — ^the  lambs  soon  become  attached  to  her,  and  would  fol-* 
low  her  everywhere ;  but  to  prevent  their  bleating,  and  to  make  theia 
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contented,  an  apron  or  a  piece  of  clotb,  hung  on  a  stake  or  bush  in  di0 
paddock,  will  keep  them  together. 

(1840.)  A  very  common  method  practiced  by  shepherds  of  Leicester 
sheep,  when  they  wish  to  catch  4  ewe  to  give  a  weakly  twin  lamb  a  suck, 
or  to  examine  the  state  of  her  udder,  is  to  stoop  down  and  run  in  upon  hei 
from  behind  and  seize  her  by  a  hind  leg.  Tnis  is  a  safe 
enough  mode  of  catchinff  a  sheep  when  dexterously  done ; 
but  when  it  fails,  that  is,  when  the  captor  rannot  keep 
himself  out  of  view  until  he  seizes  the  ewe,  she  will  stait 
and  run  off,  and  alarm  the  other  ewes  beside  her,  and  ev- 
eiy  alarm  to  a  ewe,  whether  lambed  or  about  to  lamb,  is 
injurious,  and  at  any  rate  cannot  do  any  good.  In  these 
circumstances,  a  crook  does  the  same  thiug  more  quietly 
and  as  securely.  It  consists  of  a  round  rod  of  iron,  bent 
in  the  form  sho\vn  ii>  fig.  325,  furnished  at  the  point  with  a 
knob,  that  the  animal  may  not  be  injured  by  a  sharp  point, 
and  at  the  other  end  with  a  socket,  which  receives  a  long 
shaft  of  wood,  5  or  9  feet  long,  according  to  fancy.  The 
hind-leg  b  hooked  in  at  a,  from  behind  the  sheep,  and  it 
fills  up  the  narrower  part  beyond  a,  while  passing  along  it 
until  It  reaches  the  loop,  when  the  animal  is  caught  by  the 
hock,  and  when  secured  its  foot  easily  slips  through  the 
loop.  Some  caution  is  required  in  using  the  crook,  for 
should  the  sheep  give  a  sudden  start  forward  to  get  away, 
the  moment  it  feels  the  crook,  the  leg  will  be  drawn  forci- 
bly through  the  narrow  part,  and  strike  the  bone  with 
such  violence  against  the  bend  of  the  loop  as  to  cause  the  animal  consid- 
erable pain,  and  even  occasion  lameness  for  some  days.  On  first  em- 
bracing the  leg,  the  crook  should  be  drawn  quickly  toward  you,  so  as  to 
bring  the  bend  of  the  loop  against  the  leg  as  high  up  as  the  hock,  before 
the  sheep  has  time  even  to  break  oflfj  and  being  secure,  its  struggles  will 
cease  the  moment  your  hand  seizes  the  leg. 

(1841.)  When  those  male  lambs  which  are  not  to  be  kept  as  tups  attain 
the  age  of  from  10  days  to  a  month,  they  are  castrated.  Some  breeders 
advocate  castration  in  a  day  or  two  after  birth,  while  others  will  not  allow 
the  operation  to  be  performed  until  the  lamb  is  one  month  old.  My  opin- 
ion is,  that  both  these  periods  are  extremes.  A  lamb  of  a  day  old  cannot 
be  confirmed  in  all  the  functions  of  its  body,  and  indeed  in  many  instances 
I  question  whether  the  testicles  can  then  be  found.  At  a  month  old,  on 
the  other  hand,  the  lamb  may  be  so  fat  and  the  weather  warm,  that  cut- 
ting may  be  attended  \vith  febrile  action.  I  prefer  the  operation  being 
performed  at  from  10  to  15  days,  when  the  creature  has  attained  some 
strength,  and  yet  its  paits  have  not  yet  become  rigid.  Castration  is  per- 
formed in  this  way.  Let  the  assistant  hold  the  body  and  both  legs,  one 
in  each  hand,  as  represented  in  fig.  326.  The  shepherd  then  causes  the 
testicles  to  press  the  scrotum  a  smooth ;  and  making  an  incision  through 
the  integuments  of  the  scrotum  to  the  testicles,  he  pushes  out  one  testicle 
farther  than  the  other,  seizes  it  with  his  teeth  and  draws  out  the  spermatic 
cord  until  it  breaks,  and  does  the  same  with  the  other  testicle,  when  the 
operation  is  finished.  Advantage  is  taken  of  the  opportunity  to  dock  the 
tail,  which  is  left  at  c  as  long  as  to  reach  to  the  meeting  of  the  hams.  In 
performiBS  docking,  the  division  should  be  made  in  a  joint,  otherwise  the 
portion  of  the  vertebra  which  has  been  cut  through  will  have  to  be 
sloughed  off  before  the  wound  can  heal.  Ewe  lambs  are  also  docked  at 
this  time,  but  they  are  nut  held  up  for  the  operation,  being  merely  caufifht 
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mfl  held  until  it  in'  done.  In  England,  dockin?  te  performed  at  the  tbird 
iolitt,  v^hlbh  Ieave«  a  mere  stump  of  a'  tail.  The  male  lamb,  afVer  being 
docked,  IB  let  down  to  the  ground  by  the  tail,  which  has  the  effect,  it  ia 
Aiid,  of  righting  the  part^  abont  the  ecrotuiti 
after  caatration.     The  eatne  opportunity  is  ,     *^  *^ 

taken  to  mark  the  ean  of  Iambs,  and  in  the 
ease  of  stock  in  hill  farms,  where  it  is  not 
riasy  to  gather  flocks  fretjuently,  the  opotu- 
tion  is  now  easily  [Jeifonned  ;  but  as  Leices- 
ter lambs  are  not  iharked  in  the  ear  at  this 
time,  I  sball  defer  describing  that  operation 
antil  its  pioper  season  in  summer.  The 
■icrotuRl  does  not  bleed  in  castration,  but  the 
tbil  sometimes  bleeds  for  a  long  time  in  two 
minute  and  forcible  streams,  though  usually 
tbe  bleeding  soon  stems.  Should  it  continue 
tfb  long  ea  to  sicken  the  lamb,  a  small  cord 
■houldbe  tied  firmly  round  the  end  of  the 
tul,  bat  this  must  not  be  allowed  to  remain 
iki  above  24  hours,  as  the  point  of  the  tail 
would  slongh  off.  The  object  of  docking  is 
tb  keep  the  sheep  behind  clean  &om  tilth 
and  vermin ;  but  as  the  tail  is  a  protection  againfit  cold  in  winter,  it  should 
■tot  be  docked  too  short,  as  is  the  case  in  England.  Tup-lambs  are  al- 
lowed to  retMn  their  full  tails  until  a  year  old,  in  order  to  sU-enffthen  the 
back.  Great  caution  is  required  in  castrating  lambs ;  it  should  not  b6 
done  in  rainy  weather,  nor  in  very  cold  weather,  nor  in  frost  j  nor  should 
the  lambs  be  heated  before  the  operation.  It  is  best  performed  early  iti  tb* 
diomlne,  in  fresh  weather,  with  a  westerly  breeze.  The  ewes  and  lamba 
lAonld  be  driven  gently  to  a  comer  of  the  field,  but  not  by  the  dbg,  whosa 
duty  is  only  to  prevent  a  ewe  breaking  away.  One  assistant  should  catch 
the  lambs,  and  another  hold  them  while  the  shepherd  operates.  It  is  not 
May  to  catch  a  lamb  with  a  sheep's  crook,  their  small,  active  limbs  easily 
escaping  from  the  loop,  but  it  may  be  effectually  used  in  hooking  the  neclc, 
when  the  captor  runs  in  upon  the  lamb  and  secures  it.  Where  there  is  a 
bught  or  open  shed  in  a  field,  the  lambs  and  ewes  may  be  diiven  loosely 
In,  and  the  lambs  captured  there.  The  old-fashioned  mode  of  casti-ating 
lambs  is  to  cut  off  the  point  of  the  scrotum  and  extract  both  testicles  by 
the  large  incision  ;  but  the  extensive  wound  thus  mode  takes  a  considera- 
ble time  to  hea),  whereas  the  simple  incision  now  made  heals  almost  al- 
iravB  by  the  first  intention.  In  some  cases,  however,  inflammation  ensues, 
Stia  the  sdxitum  swells,  and  even  suppurates,  when  the  wound  should  be 
earefblly  examined,  the  matter  discharged,  and  the  wound  soon  heals  up. 
The  operation  should  always  be  done  in  the  morning,  that  the  several 
eases  maybe  obset-ved  during  the  day;  and  should  the  weather  hsv« 
cbanged  for  the  wftrse  toward  the  afteiTioon,  the  ewca,  with  the  lambs  that 
have  just  been  cnt,  should  be  brought  into  shelter  all  night.  Besides  the 
State  of  the  weather,  one  cause  of  inflammation  is  the  scratching  of  tba 
wound  of  the  scrotum  by  the  points  of  the  stubble  among  the  new  grasSi 
ntd  this  irritation  ia  most  likely  to  be  induced  when  the  castration  has 
been  performed  by  cutting  off  the  point  of  the  acvotum.  To  avoid  this 
source  of  irritation,  the  new  cut  lambs  should  lie  put  into  a  field  of  new 
ms3  where  the  stubble  is  short,  or  into  a  field  of  old  grass  for  a  few  tiayi. 
HiH  lambs  should  be  driven  the  night  before  being,  castrated  into  a  bugfat 
tf^inclocutfc  #her«  Ihey  utiH  be  ready  and  cool  for  the  openuion  in  the 
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morning.  The  practice  of  applying  turpentine  to  the  incision  on  the  ocio- 
turn  gives  unnecessary  pain  and  serves  no  good  purpose.  Sometimes  one 
of  the  testicles  does  not  descend  into  the  scrotum,  in  which  case  the  lamb 
becomes  what  is  called  a  chaser^  that  is*  one  who  constantly  chases  the  f(»- 
males  of  the  fiock,  when  near  him»  from  morbid  desire. 

(1842.)  These  are  the  various  risks  which  ewes  and  lambs  are  subject 
to,  until  they  may  be  said  to  be  beyond  danger ;  and  when  they  have 
passed  through  these  several  trials  m  safety,  the  shepherd  may  ccdculate 
on  the  result  of  his  success — ^he  may  then  endeavor  to  ascertain  whether 
he  has  increased  the  breeding  part  of  his  flock  in  the  proportion  it  should 
have  increased.  He  should  not  be  satisfied  with  his  exeitions,  unless  he 
baa  preserved  one-half  the  number  of  ewes  with  twin-lambs,  nor  should 
he  congratulate  himself,  if  he  has  lost  a  single  ewe  in  lambing.  I  am 
aware  these  results  cannot  always  be  commanded,  but  I  believe  an  atten- 
tive and  skillful  shepherd  vnll  not  be  satisfied  for  all  his  toil,  night  and 
day,  for  three  weeks,  if  he  has  not  attained  these  results.  The  ewes  may 
have  lambed  twins  to  greater  number  than  the  half,  and  yet  many  pairs 
may  have  been  broken  to  supply  the  deficiencies  occasioned  by  the  deaths 
of  single  lambs.  The  death  of  single  lambs  is  a  vexatious  matter  to  a 
shepherd,  as  it  not  only  breaks  his  pairs,  but  imposes  very  considerable 
trouble  on  him  in  mothering  the  severed  twins  upon  other  ewes ;  and  yet 
the  trouble  must  be  undertaken  to  retain  the  ewes  that  have  lost  their 
lambs  in  milk,  and  so  maintain  them  in  proper  condition  for  future  years. 
In  fine,  steady  weather,  the  shepherd  proceeds  with  his  labor  in  compara- 
tive ease ;  but  when  stormy  or  wet  weather  prevails,  or  comes  at  unex- 
pected intervals,  the  number  of  lambings  are  not  only  accelerated,  but 
every  ewe  most  probably  creates  some  trouble  even  in  the  day  time.  True, 
"  daylight  has  many  eyes,"  and  permits  him  to  observe  many  casualties  in 
time  to  remedy  their  effects  ;  but  at  night,  in  bad  weather,  with  glimmer- 
ing light,  difficulties  increase  tenfold,  and  so  sensibly  have  I  witnessed 
these  difficulties  myself,  I  am  convinced  every  farmer  of  a  large  flock 
would  find  it  repay  it  at  the  end  of  the  lambing  season,  in  the  inci^eased 
number  of  preserved  lambs  and  ewes,  to  afford  the  shepherd  assistance  at 
ntght  in  the  most  busy  period  of  the  lambing  season,  according  to  the  cir- 
cumstance of  the  case.  In  regard  to  Cheviots,  it  is  considered  a  favorable 
result  to  rear  a  lamb  for  each  ewe  ;  and  with  Black-faced  ewes,  18  lambs 
out  of  the  score  of  ewes  is  perhaps  one  as  favorable.  Cheviots  yield  a 
few  pairs.  Black-faced  very  few.  The  former  sometimes  require  assist- 
ance in  lambing,  the  latter  seldom. 

(1843.)  The  state  of  the  new  grass-fields  occupied  by  ewes  and  Iambs 
requires  consideration.  Ewes  bite  very  close  to  the  ground,  and  eat  con- 
stantly as  long  as  the  lambs  are  with  them  ;  and  as  they  are  put  on  the 
new  grrass  in  the  latter  part  of  March,  before  vegetation  is  usually  much 
advanced,  they  soon  render  the  pasture  bare  when  overstocked,  and  the 
weather  is  unfiivorable  to  vegetation.  In  cold  weather  in  spring,  bitten 
grass  soon  becomes  brown.  Whenever  the  pasture  is  seen  to  fail,  the 
ewes  should  be  removed  to  another  field,  for  it  the  plants  are  allowed  to 
be  bitten  into  the  heart  in  the  early  part  of  the  year,  the  greater  portion 
of  summer  will  elanse  ere  they  will  recover  from  the  treatment.  In  steady 
growing  weather  tnere  need  be  little  apprehension  of  failure  in  the  pas- 
ture. The  sown  pastures  consisting  chiefly  of  red  clover  and  rye-grass^ 
the  clover  is  always  acceptable  to  sheep ;  and  in  the  early  part  of  the  sea- 
son young  shoots  of  rye-grass  are  much  relished  by. ewes.  On  removing 
die  stock  from  the  first  to  the  second  field,  it  is  better  to  eat  the  first  down 
■s  low  as  it  safely  can  be  for  the  plants,  in  order  to  Aain  it»  that  is,  to  loavs 

|HW|- 


TITE  LAMBING  OF  EWE8«  167 

it  for  at  least  a  fortnight,  to  allow  the  yoang  plants  to  spring  again  with 
▼Igor,  and  which  they  will  do  with  a  much  closer  hottom  than  if  the  field 
had  been  pastured  for  a  longer  time  with  fewer  stock.  Such  a  field  eaten 
down  to  the  end  of  May  or  beginning  of  June,  and  allowed  to  spring  af- 
terward in  fine  growing  weather,  will  yield  a  much  heavier  crop  of  hay 
than  if  it  had  not  been  depastured  in  spring  at  all.  Although  the  whole 
breadth  of  young  grass  on  a  farm  pastured  lightly  with  ewes  and  lambs  in 
the  spring  were  to  grow,  as  the  season  advances  more  rapidly  than  the 
ewes  could  keep  it  down,  it  will  never  produce  the  fine,  sweet,  fi'esh  pas- 
ture which  field  after  field  will  yield  that  has  been  eaten  down  in  succes- 
sion, and  then  entirely  hained  for  a  time.  But  in  removing  ewes  and 
lambs  from  a  short  to  a  full  bite  of  grass,  considerable  caution  is  requisite 
in  choosing  the  proper  time  for  the  removal.  It  should  be  accomplished 
in  dry  weather,  and  in  the  afternoon ;  because,  continued  damp  or  rainy, 
or  cold  wet  weather,  rendera  new  grass  so  succulent  and  fermentable  as 
almost  certain  to  produce  the  green  skit  in  lambs  that  are  put  upon  it,  al- 
though the  damp  weather  should  increase  the  ewes'  milk. 

(I844.|  Carae  fiirms  have  neither  a  standing  nor  a  flying  stock  of  ewes,  and  oonse^neDtly.  have 
no  lambing  season ;  neither  have  farms  in  the  neighborhood  of  large  towns,  nor  dairy  fcrma,  nor 
paittoral  ones  for  the  breeding  of  cattle ;  so  that  ewes  and  Iambs  are  only  found  on  pastoral  (arms 
that  are  devoted  to  the  breeding  of  sheep,  or  on  farms  of  mixed  hnsbandry.  Bat  pastoral  farms 
rear  breeds  of  sheep  very  different  in  their  nature  from  tlie  breed,  the  management  of  which,  I 
have  described.  On  onr  hills,  the  Cheviot  and  Black-faced,  or  Heath  sheep,  were  long  the  only 
inhabitants,  but  now  the  valuable  Southdowus  are  added  to  the  list.  The  Cneviot  and  lw>atlidown 
range  along  semi-upland  green  mountain  pastures,  such  as  tite  Downs  and  the  green  hills  of  Che- 
viot, in  England,  and  the  CTcen  hills  of  Ochils,  Bidlaws  and  the  Lammermuir  group,  which 
stretches  across  the  south  of  Scotland ;  while  the  Black-faced  roam  on  the  highest  movntains,  not 
only  as  far  as  a  plant  of  heath  can  grow,  but  even  beyond  it,  in  the  regions  of  the  crjrplogamie. 

(1845.)  In  as  iar  as  the  assistance  of  the  shepherd  is  required  to  be  given  to  ewes  in  the  act  of 
lambing,  the  observations  1  have  made  in  reference  to  the  lambing  of  Leicester  ewes  will  apply  to 
those  of  the  Cheviot,  Southdown  and  BUick-faced  breeds ;  but  tne  ewes  of  these  breeds  oo  n«t  * 
require  assistance  nearly  to  the  same  extent  as  Leicester  ewei,  the  lambs  of  the  latter  being  gen- 
erally  larger  in  proportion  to  the  ewea.  and  they  are  more  square-built  in  form.  Single  Iambs  of 
the  other  breeds  are  generally  brought  forth  without  any  assistance,  and  twin-lambs  are  so  few 
that  the  ewes  bearing  them  may  be  singled  out  for  remarkable  attention.  A  Cheviot  smgle  lamb 
soon  gets  on  foot  after  being  lambed,  and  its  acute  instinct  as  soon  directs  it  to  the  teat  The 
Black-faced  lamb  is  fully  more  active  after  being  dropped,  gaining  its  feet  in  a  few  minutes,  and 
its  rough  coat  of  wool  serves  to  protect  it  at  once  from  the  weather.  Placed  in  shelter  derived 
from  one  of  the  many  natural  inequalities  of  tJie  {(round  common  in  a  pastoral  country,  both  these 
breeds  may  easilv  be  tended  in  the  lambing  during  the  da^ ;  but  the  constant  attention  required 
of  the  shepherd  limits  his  ability  to  superintend,  at  this  particular  period,  a  lambing  fk>ck  beyond 
a  certain  number ;  400  ewes  are  as  many  as  one  shepherd  can  superinted  in  the  course  of  the  day, 
to  render  them  the  assistance  they  may  stand  in  need  of;  to  see  that  the  new  lambed  ewes  and 
Iambs  are  placed  in  shelter  until  they  have  both  perfectly  recovered,  and  are  able  to  take  to  the 
pasture ;  and.  in  case  of  bad  weather,  to  see  that  the  ewes  are  supplied  with  some  turnips  and 
nay.  to  enable  them  to  support  their  lambs  until  the  weather  becomes  favorable.  If  one  shep- 
herd fulfills  these  duties  in  the  day,  he  does  quite  enough,  so  that  it  will  he  necessary  to  have 
an  assistant  for  him  in  the  night,  to  see  that  the  ewes  are  gathered  into  the  shelter  at  nightfall,  and 
to  take  a  weakly  lamb,  or  all  the  lambs  that  have  dropped  during  the  night  into  sheds  erected  on 
purpose  as  a  protection  against  bad  weather.  To  ascertain  the  state  of  his  flock,  he  should  j^ 
through  tliem  with  a  lantern,  at  least  ever^  two  hours,  and  oftener  if  necessary.  Lord  Napier 
recommends  the  construction  of  a  **  lambing  park"  for  the  use  of  ewes,  and  gives  the  cost  of 
making  one  to  comprehend  95  acres  of  ground,  which  shall  accommodate  300  ewes,  wkh  9  stelte 
and  2  stellhouses,  and  hay-racks,  at  X90.  which,  at  7  per  cent  interest,  with  repairs  of  racks,  &o.« 
will  incur  an  annual  cost  of  X7  5s.  8d.  for  sheep.*  Such  a  place  of  shelter  and  of  inclosnre  would, 
no  doubt  be  useful  to  a  certain  extent  but  only  to  a  limited  extent:  for  snch  a  park  can  only  be 
in  one  part  of  the  grazings,  where  ot  times  it  will  no  doubt  be  exposed  to  the  weather,  and  as  85 
acres  would  only  contain  1-5  of  the  flock  at  a  time,  in  stormy  weather  the  rest  of  the  flock,  whether 
already  lambed  or  yet  to  Iamb,  roquire  belter  as  well  as  ewes  expected  to  lamb ;  and  the  dividing 
of  the  flock  every  day  to  get  the  200  ewes  with  their  Iambs  out  and  other  SOO  driven  in,  wonld 
make  a  serious  commotion  among  them  at  a  very  critical  period  of  the  ewes.  I  cannot  help  thinkinr 
that  a  chosen  spot  selected  to  afford  shelter,  according  to  the  cireumstanoes  of  the  weather,  to  all 
the  ewes  yet  to  lamb  within  a  given  time,  and  where  they  could  be  partly  supported  on  artificial 
food,  while  diose  which  have  lambed  could  occupy  at  night  a  sheltered  part  of  the  best  portion  of 
the  pastures,  would  disturb  lambing  ewes  far  less  than  a  lambing  pai^  which  was  not  constantlj 
occupied  by  all  the  ewes.  It  should  be  remembered  that  hill  sheep  cannot  be  so  easily  shifted  fixnn 
one  place  to  anodier  as  Leicester  sheep,  and  especially  in  a  gracing  which  has  tew  oi  no  incU)- 

*  Mauler  on  Practical  Siotb  Faming. 


m 


THE  BQOIL  OF  THE  WAUM — ^^FRINO. 


■ami  Small  pieces  of  EoelUi  blanketing,  to  be  kept  dry  wben  not  in  oae.  to  wrap  HMmd  tad 
keep  warm  a  weaklv  lamb  m  the  abed,  ontil  b  baa  rfeoowrad  by  Uie'qibcl  of  i^  nothof^a  srilk,  ov 
by  warm  oow*a  mUk  adninineivd  by  the  Aepberd.  will  be  finind  a  naefol  article  bv  every  abep- 
berdt  and  may  be  the  meana  of  preaenriDg  tbe  life  of  many  a  lamb.  Mapy  a  lamo  I  bare  aeen 
recruited  by  tnia  meana,  wben  it  wonld  oaTe  otberwiae  perfahed  of  iaaoitioii.  The  period  of 
lambing,  in  bill  aheep,  ia  longer  than  thnt  of  I.eioeaM9r»  becanae  tbe  gimnieia  are  not  tapped  ia 
dbt  antamn  ontil  a  fprtniabt  after  the  ewei»  and»  of  coane,  do  not  begin  to  lamb  in  the  apring^ 
nntU  a  fortnight  later.  Tne  ewea  begin  to  lamb  about  tbe  SOth  April,  and  the  ghnmera  a  fortnight 
after.  To  itrengthen  the  gimaMra,  and  to  bring  a  inah  of  milk  npon  them,  they  aro  aeparated 
tram  tbe  ewea  abont  a  month  before  their  lameing  time,  and  are  aapplied  with  tarni|Mi  lo  the 
amoont  of  a  doable  horse-load,  say  15  cwta.,  to  eveiy  100  or  120  gimmers.  Aboot  a  fortnight  be- 
fore tbe  ewes  Iamb,  diey  get  the  same  qaantity  of  tnmips  for  every  160  eweSb  In  moontaia 
fonaak  where  there  are  no  tamipa.  hay  ahonld  be  anppUed  in  the  aame  manner  to  aimasera  and 
ewaa.  A  qaantity  of  hay,  expended  at  this  time,  will  be  more  than  repaid  in  the  aafety  of  lambe 
and  rigor  of  ewes,  especially  m  unfavorable  weather. 

(1846.)  These  fow  observationa  of  Mr.  Little  on  the  qnaliflcatMas  of  a  hiii  $hepkerd,  are  worth 
year  attention,  aa  oontaining  moch  good  practical  sense  and  tmth.  *'Mach,"  he  traly  says,  "of 
tha  success  in  sbeep-iarming  depends  on  tne  skill  and  application  of  shepherds,  as  well  as  on  the 
Jndgment  of  farmers.  As  the  situation  of  a  shepherd  is  one  of  consideraMe  tniat,  lie  onght  to  be 
hmStat,  active,  nseftil,  and  of  a  cofm  temper ;  for  if  at  any  time  a  shcphenl  gets  into  a  paaaioo  with 
hia  sheep,  it  ia  attended  with  great  disadvantage  in  herding,  or  in  working  among  them.  I  have 
known  a  hasty,  passbnate  man,  with  a  rash  dog,  give  himself  doable  the  trouble  in  managing  a 
hirael  of  sheep,  oesides  abasing  the  sheep,  that  a  calm,  gobd-tenpered  man,  with  a  sa^MMxUL 
eloae-moothea  do^.  would  have  had  in  the  same  circmnstances.  The  qoalUication  required  in 
taking  care  of  a  hirsel  of  sheep,  is  not  in  running,  bounding  and  trainine  dogs,  nor  in  performing 
a  day 'a  work  of  any  other  kind ;  but  to  direct  them  according  to  tbe  soil,  climate,  and  situation  of 
the  farm,  in  such  a  manner  as  to  obtain  tbe  greatest  quantity  of  food  at  all  seasons  of  the  year. 
Their  health  and  comfort  should  be  carefully  loooked  after  by  the  shepherd ;  and  if  his  exertiooa 
are  made  with  judgment,  they  are  of  very  great  consequence  to  the  fanner.  It  is  not  by  walking 
nmoh,  and  doing  a  great  deal,  that  a  sliepherd  is  a  good  one ;  but  it  is  knowing  where  to  walk,  so 
ap  to  distorb  the  sbeep  the  least  and  oy  doing  at  the  time  whatever  is  necessary  to  be  dcme. 
There  is  not  an  experienced  shepherd  >%bo  has  been  any  length  of  time  on  one  farm,  who  does 
not,  as  soon  as  he  rises  in  the  morning,  and  observing  the  state  of  the  weather,  know  almost  lo  a 
eartainty  where  to  6nd  eveiy  sheep  on  Uie  hill,  and  will  accordingly  take  his  course  to  the  places 
be  knows  his  presence  is  most  wanted.  The  object  in  looking  over  a  bill  every  evening  and 
morning  is  lo  ascertain  if  there  be  no  trespassers  nor  diseases  among  the  sheep'which  require 
looking  after.  If  any  of  year  own  or  neigboor's  sheep  have  tresspassed,  it  is  very  foolish  to  dog 
or  abnae  them,  for  tbie  more  gently  yon  can  turn  them  back  the  belter.  If  the  boundary  riiould  be 
on  the  lop  of  a  bight,  to  which  sheep  are  apt  to  draw  at  night,  it  is  better  to  turn  yoor  own  a 
little  closer  to  the  boundary  in  tbe  afternoon,  than  to  turn  back  your  neighbor's;  and  K  will  answer 
the  aame  purpose ;  and  if  the  two  fkxsks  are  gently  divided  in  the  morning  withoat  dogs,  they 
will  become  so  well  acquainted  with  their  own  side  that  at  the  very  sight  of  the  shepherd  tbey 
will  take  lo  it  withoat  farther  trouble-  Those  shepherds  who  dog,  force  and  idied  much  about 
a  march,  I  consider  them  aa  bad  herds  for  their  masters  as  for  the  neighboring  farmer.  If  tha 
boendaiy  be  a  brook  or  low  ^und,  where  the  sheep  graze  in  the  middle  of  the  day,  and  if  tres- 
passers are  likely  to  be  considerable,  the  same  plan  of  turning  the  sheep  should  be  taken  as  on 
tbe  hight,  except  that  they  are  to  be  turned  down  in  the  momug,  and  set  out  in  the  afternoon. 
When  a  sheep  dies  on  the  hilU  or  any  disease  appears  among  them,  the  dead  or  diseased  sheep 
should  be  removed  immediately,  but  particularly  so  if  the  disease  appears  of  an  infections  nature. 
Looking  regularlv  over  a  hill  is  of  great  consequence,  also,  in  case  of  any  sheep  falling  inco  a 
dilth,  or  lamb  losing  its  mother,  or  when  the^  are  annoyed  by  flies  or  msgepta,  or  by  foxes  or 
dogs  worrying  them,  or  when  they  fall  on  their  backs  and  cannot  get  up  again.  All  these  inci- 
dents an  active  shepherd  with  a  good  eye  will  soon  discover,  however  much  a  flock  may  be  scat- 
tered over  a  farm In  p^ood  weather  tbe  shepherd  ma^  |>ossibly  do  all  that  can  be  done 

among  tbe  ewes  in  the  lambmg  season ;  but  in  bad  weather  it  is  the  farmer's  interest  to  afford 

every  neoessary  sssistance,  for  the  want  of  which  serious  losses  have  often  been  incurred 

Knowing  sheep  by  bead-mark  often  saves  a  shepherd  much  trouble,  particnlariy  in  the  lambing 
seaaon.  and  at  all  sortings  of  tbe  sheep ;  yet  there  are  many  good  shepherds  who  do  not  know 
sheep  by  bead-mark,  and  there  are  some  very  ordinary  ones  who  have  a  talent  in  that  way. 
Etery  individual  may  be  known  by  the  Btode  mark.  To  possess  the  knack  of  eountmr  riiecp 
Beadily  la  of  no  smaU  aervice  to  the  shepherd,  for  he  ought  always  to  be  able  to  count  his  flocx 
when  he  makes  his  rounds  on  the  hills.  There  are  few  shepherds  who  accustom  themselves 
to  connt  dieep,  who  cannot,  wherever  they  meet  with  them  on  a  hill,  count  100  going  at  large,  or 
even  200.  and  it  aeldom  happens  that  a  greater  number  than  SXX)  will  be  found  together  in  an  open 
hirsel.  To  know  the  namber  in  the  different  lota  is  of  great  use  in  case  of  a  hasty  Uast,  as  yoa 
oan  in  that  event  know,  almost  to  a  certainty,  whether  or  not  any  sheep  are  wanting,  and  from 
^hat  part  of  the  farm.  A  shepherd  ought  likewise  to  be  able  to  do  any  kind  of  work  about  a 
Aeepfarm,  each  as  cutting  lunbs,  smearing,  alaaghtermg.  dressing  for  the  market,  repairing 
ilone-dykes,  cleaning  ont  draina,  mowing  grass,  making  hay.  castinr  and  winning  peat-tOrf  for 
foel,  &c. ;  hot  he  onght  at  no  time  to  neglect  the  sheep  for  such  wora.  Shepherds  are  generally 
ieoounted  lasy.  but  those  who  really  care  for  their  sbeep  will  not  be  so.  Moch  walking  unfits  a 
man  for  bard  labor,  aa  much  as  hard  labor  un6ts  a  man  for  much  walking ;  but  laborers  will  gen- 
erally  be  found  more  lazy  in  a  hill,  or  among  sheep,  than  shepherds  will  oe  found  at  field  wore."* 

UM7.)  Ewea  in  lambs  are  liable  to  abortion,  or  tlipping  ojthe  lamb,  a/i  it  is  usnallr  termed,  aa 
well  as  the  cow,  but  not  so  much  se,  nor  is  the  complaint  conaldered  epidemical  m  the  sheep. 


Little's  Prsetkal  Obserradoas  oo  Eoonlatai  fibesn. 
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Varioss  causes  prodaoe  it;  socb  u  severe  weather  in  wiDter,  bsTing  to  endnre  mach  iktigne  im 
tapvr,  leftping  ditches,  being  frightened  by  dogs,  overdriving.  It  Is  stated  bv  Mr.  Yoaatt,  that 
too  liberal  nse  oraalt  will  produce  abortion.  Toe  wool  is  apt  to  come  off  in  spring  after  abortioik 
It  Is  scarcely  possible  to  predicate  abortion  in  sheep  on  acoooot  of  their  lAHMlly  covering ;  bat  its 
fotunediate  effects  of  dallness  in  the  ewe,  and  of  a  redness  under  the  tail,  will  be  symptoms  nouced 
by  an  observant  shepherd.  '*  The  treatment  after  abortion,"  observes  Mr.  Yoaatt, "  will  depend 
entirely  on  the  circumstance  of  the  case.  If  the  foatos  had  been  long  dead,  proved  by  the  fetid 
«meU  of  it,  and  the  vaccinal  discharge,  the  parts  shonld  be  washed  wiui  a  weu  solation  in  water 
(1  to  16}  of  tl>e  chloride  of  lime,  some  of  which  may  also  be  li^ected  into  the  atenis.  If  fever 
should  supervene,  a  dose  of  Epsom  salts,  timeoaaly  administered,  will  remove  the  symptoms.  If 
debility  and  want  of  appetite  diould  remain,  a  little  gentian  and  ginger,  with  small  doses  of  Ep- 
som salts  will  speedily  restore  the  animal.  Care  should  be  taken  that  the  food  shall  not  be  too 
nairitive  or  too  great  in  quantity."  In  protracted  labor  when  the  ewe  is  becoming  weak,  she 
will  be  much  relieved  by  receiving  a  table-spoonfull  of  brandy  and  sweet  spirit  of  nitre  in  equal 
parts,  witli  a  d'Huking  bom.  To  produce  pains  in  a  ewe  whenslie  becomea  apathetic  in  lambing, 
2  table-spoonsfall  of  a  strong  infusion  of  the  ergot  of  rye,  repeated  in  a  second  dote  in  a  quarter  of 
an  boar,  wiU  produce  pains  and  ease  the  labor.  In  cases  where  it  is  impossible  to  extract  the 
lamb,  and  the  life  of  bpih  lamb  and  ewe  are  in  danger,  the  Ceasarian  operation,  that  is,  extracting 
the  lamb  from  the  womb  by  an  incision  made  in  the  side  and  the  womo  of  the  ewe,  has  been  per- 
formed with  success.  "  In  some  lambs  that  are  bom  apparently  dead,  the  vital  principle  is  not  ex- 
tinct, but  it  would  loon  be  so  if  the  little  animal  were  suflbred  to  remain  on  the  cold  damp  grass. 
Every  lamb  that  is  found  in  this  aitnation  should  be  carefully  examined,  and  if  there  is  the  light- 
est degree  of  warmth  remaining  about  it,  the  Bbepherd  shonld  blow  into  iti  mouth  in  order  to  in- 
flate the  inngs :  manv  a  little  one  has  thus  been  saved.  Ttie  shepherd  need  trouble  himself  very 
little  about  the  expulsion  of  the  placenta  or  deannng,  although  a  day  or  two  may  pass  before  it  m 
detached.  A  couple  of  ounces  of  Epsom  salts,  with  a  little  ginger,  may  be  given  if  there  should 
be  a  longer  delay,  or  if  symptoms  vi  fever  should  be  exhibited :  but  the  farmer  would  do  well  to 
avoid  the  rough  barlejr  or  toe  mialetoe,  or  in  fact  ai^y  stunolant,  for  there  is  at  this  time  sufficient 
disposition  to  fever,  without  its  being  artificially  set  ap."    ''The  inflammation  of  the  womb,  after 

{>artnrition,  usually  comes  on  between  the  first  and  the  fourth  day.  and  especially  when  any  vio- 
ence  has  been  ^sed  in  extracting  the  lamb.  It  is  a  most  fatal  disease,  and  speedily  runs  its 
coarse.  The  treatment  shoald  be  bleedings  and  purgatives  of  Epsom  salts.  Connected  with  this 
disease  are  afler-pains  or  heaving,  to  which  ewes  are  sabject,  and  which  are  frequently  severe 
and  destructive.  They  are  apparently  the  same  pains,  but  considerably  stronger,  which  Natore 
uses  to  expel  the  lamb.  It  is  evidently  prodooed-by  the  ewes  being  too  well  kept  during  tbeir 
pre^ancy.  It  cannot  be  too  often  repeated,  tliat  it  is  a  latal  error  to  overfeed  the  ewes  at  this 
period  with  a  view  of  ^ving  them  strength  to  support  their  approaching  labor.  It  is  an  unscien- 
tific and  ii^arioos  practice,  and  severely  does  the  farmer  suffer  tor  it  But  there  is  some  epidemle 
influence  at  work,  or  the  constitution  of  the  sheep  is  at  that  time  irritable  almost  beyond  belieC^ 
Young  lambs;  as  long  as  they  are  dependent  on  their  mother  for  food,  are  subject  to  a  few  die* 
eases.  A  change  to  new  luxuriant  grass  in  damp  weather  may  bring  on  the  tkit  or  diarrhoea,  an4 
exposore  to  cold  may  produce  the  same  efilBct  As  long  as  it  foods  and  plays  there  is  little  dan- 
ger ;  bat  dioold  it  appear  doll,  its  eyes  watery  and  heavy,  and  its  Joiou  somewhat  stifC  remedial 
means  should  immediately  be  used.  "  A  gentle  aperient  is  first  indicated  in  order  to  carry  off  any 
ofienaive  matter  that  may  have  aooomulated  in  and  distarbed  the  bowels :  half  an  oanoe  of  Epsom 
aaltst  with  h^  a  drachm  of  ginger,  will  constitute  the  best  aperient  that  can  be  administered.  To 
that  most  be  added  a  table-spooniuU  of  sheep's  cordial,  consisting  of  equal  parts  of  brandy  and 
sweet  spirit  of  nitre,  housing  and  noising."  Bat  there  is  a  species  of  apparent  purging,  which  is 
a  more  dangerous  disease  than  the  skit  "In  the  natural  and  healthy  state  o{  tlie  milk  and  the 
stomach,  curd  produced  by  the  gastric  juice  gradually  dissolves  and  is  converted  into  chyme ;  but 
when  ^e  one  takes  on  a  morbid  hardness,  and  the  otner  may  have  bst  a  portion  of  its  enei^gy,  the 
stomach  is  literally  filled  with  curd,  and  all  its  functfons  suspended.  The  animal  labors  under 
seeming  purging,  from  the  quantity  of  whey  discharged,  bat  the  actual  disease  is  constipation.  It 
is  a|)t  to  occur  about  the  time  when  the  lamb  begins  to  graze,  and  when  the  function  of  the 
stomach  is  natoraUy  somewhat  deranged.  Chemistry  teaches  us.  that  while  a  free  acid  produce* 
coagulation  of  the  milk,  an  alkali  will  dissolve  that  coagnlnm.  Magnesia,  therofore.  should  be  ad- 
ministered, suspended  in  thin  gruel,  or  ammonia  largely  diluted  with  water,  and  witli  them  should 
be  combined  f^som  salu  to  borry  the  dissolved  mass  along,  and  ginger  to  excite  the  stomach 
to  more  powcrial  contraction.  Eead'a  stomach-pump  will  be  found  a  most  valuable  auxiliary 
here.  A  perseverance  in  the  use  of  these  means  will  sometimes  be  attended  with  success,  and  this 
luUe  "  patient  being  somewhat  relieved,  the  Iamb  and  the  mother  should  be  moved  to  somewhat 
faster  pastare."  Besides  fooeRness,  lambs  ara  at  times  subject  to  costivcness  in  the  bowels.  In 
the  first  few  dsys  of  its  existence  the  feces  they  void  has  a  very  viscid  consistence,  which,  when 
it  (alls  on  the  tail,.has  the  effect  of  sluing  it  to  the  vent  and  of  stopping  up  that  passage.  On  the 
removal  of  the  obstruction  by  scraping  with  a  knife,  the  symptom  will  also  be  removed.  A  worse 
species  of  costiveness  is,  wnen  a  tew  drops  of  liquid  feces  fall  occasionally  to  the  ground  accom- 
panied by  straining,  as  it  is  generally  accompanied  %vitb  fever  that  may  be  dangerous.  Half-ouno* 
doses  of  Epsom  saUs  should  oe  administered  every  six  hours  until  the  bowels  are  evacuated,  after 
which  both  ewe  and  lamb  should  be  turned  into  more  succulent  pasture,  as  tlie  cause  of  the  com- 
plaint is  to  be  found  in  bare  pastare  and  drr  weather.  In  cases  of  fever,  which  may  be  observed 
horn  the  dullness  of  the  lamb  and  its  quick  breathing,  the  administratbn  of  tolerable  doses  of  Ep- 
99TBBk  salts  will  generally  avert  the  malady  at  U*  commencement.  After  recovery  from  lam  bang, 
thie  only  compdot  the  ewe  is  sabject  to  is  inflammation  in  the  adder,  or  udder  dap,  or  gargel. 
Of  this  complaint  Mr.  Yoaatt  gives  a  good  idea  of  iu  origin  and  of  iu  treatment  in  Uiese  words  i 
"  The  shepherd,  and  especially  in  the  early  period  of  sockling,  should  observe  whether  any  of 
the  ewes  are  restless  and  exhibit  symptoms  of  pain  when  the  lambs  are  socking,  or  will  not 
permit  them  to  sock  at  alL  The  ewe»  like  the  cow,  or  ofiener  than  that  animal,  is  fol\ject  t«  ia- 
(313) 
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flunmuionoTibe  Ddd«r  daring  the  lioie  oTiockliD^,  cuaed  eiJwr  by  [be  hirdDSnordrneatf' 
tb«  Kiil  DU  which  ahc  Ihti  an  (be  otIicrhatHl.  by  iu  too  freu  nwiMnre  tai  fillliror  by  bdm  (■•■ 

am  I  Utile  Kvere,  R-oin  iJie  hcut  u(  Lhc  liiab.  If  ihere  i(  toy  reluol  an  the  pari  oCtbc  Rwe.  or 
•TBD  dinincUnsIioo.  Lunonsil  the  young  one  lu  nek,  *he  mun  beciDt;h[sniIexaiaiDed.  There  will 
fsnenlly  be  fourid  rEd  iie-w  and  ealirgement  ind  lendsrneH  oloac  or  both  of  the  lemt*,  or  loins- 

bM^*  Thfrnd"jtr*'ilia!ld  be^inred'^r'lhc  woul  wliich^n^udji  it.  ■nd'^ld  bet^'eir  RiiunUd 

koouot  kErnols.  alie  iili«ald  be  rvturutd  lo  ber  lunb.  wbo^  nckbig  uid  knocking  klwot  of  the 
adder  will  coulribuie  mure  ihu  by  any  oiher  meuia,  to  cbe  diipennan  oribe  in  mar  uid  thercgn- 
Iv  flow  of  mitk.     It  may  ociwioaally  be  oeCBmn'  lo  coDfloe  her  in  ■  pen  wiih  her  little  one.  in 

■Diuing  it  10  luck,  llie  Innib  mntl  l>c  uken  iwiiy,  tiie  fomcnlition  renewed,  lod  mn'olnlsient  com 
poaad  t  drirlnnofcanipliar  rubbed  fiovro  with  ■  fear  drop*  of  ipiriiof  wine,  1  drmchm  ofDierca- 
rial  oiatmenc  end  1  oi.  of  elder  oinlment.  well  incorporkiod  logelher.  man  be  mbbed  ialo,Iba 
■Kicteil  pin.  or  tlie  wliole  of  the  ndder.  Iwo  or  ibree  timet  ■  day.  She  man  aln  be  bled,  uxl 
tbe  p]iy«ic  repeated,  [f  the  adder  aiiould  eoniinne  to  enlar^.  and  ibe  behind  tenderiKH  aboold 
tncreue.  and  Ihe  knota  and  keruela  become  more  nomerous  and  of  greater  liie,  *di1  sanM  oTtbem 

abundantly  more   rapid  la  iu  progreaa  In  llie  ebeep  llian  in  tbe  caw.     A  deep  ineialon  must  be 

oat.  and  llie  part*  wet!  fomented  t^lD.     To  Ibia  auould  aocceed  a  weak  aolalua  of  lbs  chlohda 

of  lime  with  wliich    tlie  * 

■leer  rhDald  be  well  baib-  Flf.  SSL 

•d  two  or  three  timea  In 

•  dty.      When    all  (eild 

■oelf     ccaaea     and      the 

wauBd  look*  heulihy,  tlie 

thuled  far  ifae  chloride  of 
lime.  Theprogrea.ofdi» 
orginiiilioa  and  l)ie  pro. 

Incredibly  rapid  in  [lieae 

■umelime*  be  relumed  lo 
tfw  conne  ol  a  few  day).    __ 
There  an   particular  lea.    g 

r^rflul'iy  oTg'™  lo 
which  girt^'t  la  pecoliarly 
bwiaeoi  and  faUil.     W  Itb- 

htrdened     leaiai      which 

infliuaaialioo.  indifii  hi« 

DOl  Mopped  in  the  coaraa  

otU  boura.  pan.  if  not  Ihfl  TBI  IWI-BOSII. 

whole,  of  Ihe  udder  moni- 

ka.  and  Ibe  mortification  rapidly  apreada.  and  Ifae  A«ep  die*."' 

(IBie.)  la  caae  of  an  iodividusl  ewe.  of  a  lai^  flock  of  a  paatoral  (knn.  atrayhiK  acoB^eiaUe 
diaunce  froio  the  ahed  erected  to  alTbrd  aheller  lo  ewea,  or  haa  aaSeivd  in  hard  labor,  or  baa  a 
woaklv  lamb,  or  lias  twina  which  are  apt  lo  a<r»y  from  her  or  abe  from  them,  or  ha*  been  OTer- 
l«\en  by  a  rude  blaal  immediately  after  lambing,  a  conlrirance  to  alS>rd  ineh  ewea  lemponiy 
afaeltcr.  eapecially  under  night,  having  been  aaed  hf  Mr.  Nichalaa  BameU.  Blaik  Uedley.  near 
Qatetbcad,  with  aucccn.  leenia  la  deacrre  atlentuiii.  It  conii*ta  of  an  inckwure  of  boards 
or  a  box.  aa  aeen  in  fii{.  323,  whereof  a  ia  the  front,  which  remorea  by  hook*  tl  the  ridca  lo 

aliced  tnmlp  or  oil  cake,  and  a  rack  c  for  hay.  lo  611  bolh  of  which  acceaa  ia  oblained  by  iba  lid 
d,  movable  on  it*  hingea.     I  have  been  aaaored  by  Ur.  Burnetl.  that  in  naing  tfaiaconn' 
which.  Leiug  a  lii(ht  implemcni.  can  be  eaaily  carried  to  any  apot,  he  haa  had  Ibe  M  ' 
of  naiat;  ilaa  a  meaiiBof  aaving  the  Uvea  bolh  of  ewea  and  lamba  which  woa Id  bare  i 

C-iahed  from  cxpomre.  The  atie  ofllie  ewe-liouac,  a>  il  ia  called,  may  be  made  lo  wit  thai  of 
ahccp  bred  on  ibe  farm  and  aa  it  ia  nol  coalfy.  any  namber  can  be  mads  lo  be  aaed  al  a  lime. 
The  fnrk  e  leaning  againil  the  aide  of  ihe  ewe  Inuac  may  be  uaed  lo  graip  a  Bwe'a  neck,  while 
lying  on  ihe  fmiund.  and  to  fasten  it  down,  wliile  ilie  abepherd  ii  lambing  her  withoni  other  aa- 
utwce ;  bat  Ihe  molhod  of  Ikddina  a  ewe  between  the  beel  and  Ihe  knee,  which  I  have  beSife 

[of  little 

long  lamba  on  hill  fam*  i*  a  I 

■    -       -  tbjlh 

—jw-fallen  anow.  ia  in  a  worae  alate  for  lamb*  Ifaan  wbcn  made  wel  by  laio.  aa  in  tK 

•be  temperaiare  of  ibe  air  ia  higher.  IboDgh,  of  coane,  wel  grooodofaDy  kind  ia  Inimical  te 
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MfctT  of  »w-dnippsd  hmb*.  Iarachtc>*e,  tha  ilrien  put  of  Iha  ftrm  ranblnpd  wfili  ibeher 
ifaoald  be  chom  lor  tbu  lunhiog  graoiKl,  ibnugh  k  miy  t«  Inconvenieiii  in  (ome  olher  nipecM 
bal  ihoBU  Ibe  baw  limbios  gnund  be  covoren  wiih  oTd  now,  Mpecliny  In  •bellered  fbou,  Rod 
the  lemperMaro  of  Ihe  ur  be  geikenlly  aboTc  the  freulaR  potai,  could  Uw  mow  be  •tirred  bjenj 

nach  &iMr    ihui  It  Fli.  333, 

woold  of  iUeJi:      A 


by  Ur.  Hepboni  ot 
Colqulnkie  ■eem  ID 
poa»  CTery  reqoi. 
■ii*.  The  mow  fair 
iDw  ia  rcpreMDled 
by  &s-  333.  Il  con- 
BMIoTb  (lnsle  ball 

ud«Veel  lonir;  ud 
b  the  Dildjle  of 
wbfoh,  on  the  Diider 
■ide,  ■  piece  of  U 
tBChFJukcif.3  feet 
loiw.  il  noh  floih 
Inimenely.  for  ihe 

dno  gill  hook  e.   ind 

Ibeniltr  loMetdflhe  motion  of  ibe  ImplemeDt.  Id  ihe  bnlL  are  fixed  by  Krew-itati  u  Interral* 
oflO  inchei.  7  onllen//,  4p  .  9  incholoDg  and  Ij  incbei  broad,  iibro  ihaped,  wiiblheir  poloW 
tanwd  backward,  w  as  in  bg  Icfs  liable  10  be  aireRGd  by  obataclca  on  the  (nrTace  of  the  groand. 

Ibrwanl.  Tbii  implement,  dragsed  by  ooe  hor«  ridden  by  a  boy,  and  the  alill  held  by  a  toao. 
cola  the  froien  aniw  ioio  mripa  ulS  or  6  inches  broad,  which  are  eaaily  pniveriaed  by  tbe  feel  of 
theabecp.or  divided  by  the  mow  plow.  Tbe  aetere  mow  atorni  of  1823  lay  on  tbe  hiUa  fnun 
February  to  May  !  and  tbo  p  minded  aBawalorma  oriinTS.  wilh  repealed  lalla  and  alternation* 
offroM  and  thaw,  canaed  Ibe  deaib  of  many  a  abeep  befcre  and  at  (he  lambing  aeaKni,  The  anow 

now.  and  ibe  oommon  harrow  Ui  break  ita  glaied  (orface.  Wiib  the  view  ofobTialiut!  both  tbeae 
tncQDreaiEDcea.  Mr.  Hepburn  ronlrlTed  Ilie  anow  hnrrow  dBHrlbed  above,  and  *1<D  Ibe  aoow- 
pkiw,  oTwbich  the  following  ia  a  dewrripliOD  in  Mr.  Hepburn's  own  words :  "The  aeierily  oflbe 
WiDlerot  1837-8  in  monoiain  sheep  paaturo.  led  me  10  allempt  ibe  anowplow,  with  or  wiibooi  the 
mldofthBanowbajTow,  for  being  applied  in  aach  situations.  To  enable  the  plow  lo  clear  iracka 
fcr  the  abeep  aloni;  tbe  hillaldes,  ii  »  Decenary  it  shonld  be  made  10  Ibrow  tbe  aoow  wholly  u> 
tba  kiwer  aido.  To  efibct  tbii  I  cauaed  to  be  fitted  to  the  plows  a,  fig.  331.  iho  body  ofwhich 
fitrmaan  iaoceles  triangle  whose  ndes  are  7)^  feel,  and  ill  baae  S  feel  in  length,  the  depth  of  [ho 
■dea  being  IS  inches,  a  shining  bead  bed.  wnhnneqaal  aides,  oneie,  being  IS  inches,  ibe  other 
i  it  30  inches  lonK,  S»cd  by  iron  pins  psasing  Uirao^  lopsinof  eyes  sa  seen  at  e,  altiched  In  Iho 
bead  and  to  the  aides  of  tlie  plow  reapectively,  eo  an  to  bnng  iho  point  of  tbe  attached  head  of  the 
plow  Dearly  I  ma  the  tine  of  lU  opper  aide,  or  doxI  the  hilL  Tbe  alill  e  at  llie  nme  time  was  made 
UOTable  by  a  hlniie-joint  at  its  anterior  eilremity,  fixed  lo  Ihe  bottoni  of  tbe  bead  from  ibe  poal/, 
•■>  as  to  be  capable  of  being  fixed  to  the  croas-bar  or  siretcher  g  a.  either  io  s  line  biscciing  ib« 
angle,  aa  at  i.  wliich  ia  the  poaition  tbr  level  gronud,  or  In  thaliaealtemalely,  of  either  of  die  aides 
i  a  or  4  J',  when  -  >■- 


eeiiviiT. 
chain  la 


The  diaoghl-cbain 
flxed.  Doi  to  tbe  abUi- 
iiig  head,  bal  id  tbe 
Dpriffht  frame-past  /, 
tn   the   ome   of    ibfl 


«Mmld-baarda.   When 

■  pkiw  »  oooatraeled 
tf  ID  be  worked  along 

■  decUviiy,  with  Iba 
left  hand  toward  tbe 
hill,  the  ahorter  limb 
of  the  ahining  head  la 
fixed  on  Ibe  left  slda 
of  tbe  plow,  near  the 

limb  on  the  right  aide.  10 


Fif.m. 


..„ oiddlei  aod  the  aiilt  being  fixed  io  the  left  exlremlw  of  lh» 

—  -aa-har,  nearly  In  a  line  wiih  itemporarypohit,  the  plow  ianecesaarily  drawn  in  the dhvclloa 
ofiu  left  aide,  10  as  10  ihrow  the  anow  wholly  to  Iba  right  down  the  hilL     When  the  plow  la  w 
ratam  acme  the  deeliTiiy,  wiih  ita  right  ndelotbe  hill,  lbs  movobhihaad  ladelacbed  bv  drawins 
IJlSj 
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oat  the  liMb-piM,  fetunied  op  ude  down,  and  fixed  in  the  nrrent  poaidon ;  die  ■bortrrltnib 
bkg  9UMd»d  to  the  right  nde.  and  the  longer  to  the  left  ade  of  the  plow,  while  the  aA  i  "^ 
to  the  rUbt  extremity  a  of  the  croM-bu*.  The  plow  i«  then  drawn  hito  the  direethm  «f 
aide,  and  the  aoow  ia  thrown  wholly  to  the  left,  near  the  lower  aide.  Shoald  the  hnpar  ade  ef 
the  plow  ahow  a  tendency  to  riae.  it  may  either  be  held  down  by  a  aaeond  movable  alflt,  ftxad  to 
the  middle  6  of  the  crom-bar,  or  a  block  of  wood,  or  other  balleat  weight  may  be  plaoed  on  that 
aide  of  the  plow.  The  plow  will  be  f>and  to  remore  oonaideraUy  more  than  its  own  depdi  of 
anow.  When  a  plow  of  1  loot  hi^  paasea  throaeh  anew  18  iaehea  or  9  Cset  deep,  ^eiy  lidle 
of  now  fidla  back  into  the  a«ck,  and  what  doee  ao  mU  iaeaaily  cleared  oat  by  the  plow  ia  fecam- 
hig."*  In  k>wland  farma  the  anow  remaina  aroond  the  fanoea  long  after  the  middle  of  the  fteUa 
are  clear.  A  apeedy  meana  of  getting  rid  of  the  anow  ia  to  plow  h  with  the  coaMBoa  plow  laaaat 
edly.  Had  1  not  adopted  tfab  expedient  in  the  apring  of  1833,  the  oot-aeed  woold  not  imva  been 
began  for  a  fortnight  bier  than  it  really  did. 

(1830.)  In  regard  to  the  treatment  of  aheep  on  tnmipa  in  apring.  they  are  maaaged  m  the  aame 
way  aa  in  winter,  antil  removed  to  graaa.  which  they  are.  whenever  the  tanipa  fiul,  aad  are 
kept  on  for  a  abort  time,  nncil  the  weather  beoomea  mild  enoagh  to  have' them  abon  of  their  woaL 
and  then  they  are  aold  to  the  batcher;  bat  other  fanneri  prefer  aalUng  them  lat,  hi  a  f^mgk  mate  off 
the  tomipa— that  ia»  before  the  wool  ia  clipped  off  them.  Tha  ciwiamaHnnna  whleh  regalaae  -^ 
different  caaea  will  be  explained  in  a  ahoct  time. 


14.    TRAINING  AND  WORKING  THE  SHEPHBRd's  DOG. 


'Be  wu  a  guh  aa*  ibilhftil  tyka^ 
A*  ever  Up  a  ahenf h  or  dyke, 
Hit  hoaeac,  foasie,  bawate  face. 
Aye  gat  him  fieenda  in  ilfea  piaoe. 
BU  breaat  waa  while,  hia  touaie  back 
Weel  clad  wf  coat  o'  gtoaay  black: 
fiia  gawde  tail,  wf  npward  curl. 
Bong  p*er  hia  hordiea  wf  a  awiri  ~ 


(1851.)  The  natural  temper  of  the  shepherd  may  be  learned  from  Um 
way  in  which  he  works  his  aog  among  sheep.  When  you  observe  an  aged 
dog  making  a  great  noise,  bustling  about  in  an  impatient  manner,  running 
fiercely  at  a  sheep  and  turning  him  quickly,  bitiug  at  his  ears  and  legs,  you 
may  conclude,  without  hesitation,  that  the  shepherd  who  owns  him  is  a 
man  of  hasty  temper.  Most  yoimg  dogs  exhibit  these  characteristics  nat- 
urally, and  they  generally  or^rdo  their  work ;  and  if  you  observe  a  shep- 
herd allowing  a  young  dog  to  take  his  own  way,  yon  may  conclude  that 
he  also  is  a  man  who  loses  his  tender  with  his  nock.  If  you  observe 
another  shepherd  allowing  his  dog,  whether  old  or  young,  to  take  a  range 
along  the  fences  of  a  field,  driving  the  sheep  within  his  sight  as  if  to  gather 
them,  you  may  be  sure  he  is  a  lazy  fellow,  more  ready  to  make  his  dog 
bring  the  sheep  to  him,  than  he  to  walk  his  rounds  among  them.  Great 
harm  may  accrue  to  sheep  by  working  dog^s  in  these  ways.  Whenever 
sheep  hear  a  dog  bark  that  is  accustomed  to  hound  them  every  day,  they 
will  instantly  start  from  their  grazing,  gather  together,  and  run  to  the  far- 
thest fence,  and  a  good  while  will  elapse  ere  they  will  settle  again.  And 
even  when  sheep  are  gathered,  a  dog  of  high  travel,  and  that  is  allowed  to 
run  out,  will  drive  them  hither  and  thither,  without  an  apparent  object. 
This  is  a  trick  practiced  by  lazy  herds  every  morning  when  thev  first 
see  their  flock,  and  every  evening  before  these  take  up  their  lair  tor  the 
night,  in  order  to  couitt  them  more  easily.  When  a  dog  is  allowed  to  run 
far  out,  he  gets  beyond  the  control  of  the  shepherd ;  and  such  a  style  of 
working  among  wether  sheep,  puts  them  past  their  feeding  for  a  time ; 
with  ewes  it  is  very  apt  to  cause  abortion ;  and  with  lambs  mox  they  are 
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weaned,, it  Js  very  apt  to  oyerheat  tbem,  and  a  considerable  time  will  elapse 
before  they  recover  their  breath.  Whenever  a  sorting  takes  place  among 
the  sheep  with  such  a  dog  they  will  be'  moved  about  far  more  than  is 
necessary ;  and  intimidated  sheep,  when  worn  into  a  comer,  are  far  more 
liable  to  break  off  thap  those  treated  in  a  gentle  manner.  A  temperate 
herd  works  his  dog  in  quite  a  diSerent  manner.  He  never  disturbs  his 
sheep  when  he  taxes  his  rounds  among  them  at  morning,  noon  and  night, 
his  dog  following  at  his  feet  as  if  he  had  nothing  to  do,  but  ready  to  fulfill 
his  duty,  should  any  untoward  circumstance  require  his  services,  such  as 
breaking  out  of  one  field  into  another.  When  he  gathers  sheep  for  any 
purpose  of  sorting,  or  of  catching  paiticular  ones,  the  gathering  is  made  at 
a  corner,  and  to  gain  which  he  will  give  sheep  the  least  trouble,  making 
the  dog  run  out  to  the  right  and  left,  to  cause  the  sheep  to  march  quietly 
toward  the  spot,  and  after  they  are  gathered,  he  makes  the  dog  to  under- 
stand that  it  is  his  chief  duty  to  be  on  the  alert,  and  with  an  occasional 
bark  prevent  any  of  the  sheep  breaking  away.  When  a  sheep  does  break 
away  and  must  be  turned,  he  does  not  allow  the  dog  to  bite  it,  but  only  to 
bark  and  give  a  bound  at  its  head,  and  thus  turn  it.  In  attempting  to  turn 
a  Black-faced  wether  in  this  way,  the  dog  runs  a  risk  of  receiving  an  injury 
^rom  its  bonis,  and  to  avoid  this  I  have  seen  him  seize  the  coarse  wool  of 
of  the  buttock,  and  hang  by  it  like  a  drag,  until  the  sheep  was  turned 
round  in  the  opposite  direction,  when  he  lets  it  go.  In  short,  a  temperate 
herd  only  lets  nis  dog  work  when  his  seiTices  are  actually  required,  he 
fulfilling  his  own  duties  faithfully,  and  onlv  receiving  assistance  from  his 
dog  when  the  matter  cannot  be  so  well  done  by  himself,  and  at  no  time 
will  he  allow  his  dog  to  go  beyond  the  reach  of  his  immediate  controL 
Dogs,  when  thus  gently  and  cautiously  trained,  become  very  sagacious, 
and  will  visit  every  part  of  a  field  where  sheep  are  most  apt  to  stray,  and 
where  danger  is  most  to  be  apprehended  to  befall  them,  such  as  a  weak 
part  of  a  fence,  deep  ditches  or  deep  furrows  into  which  sheep  may  pos- 
sibly fall,  and  lie  await  or  awktoard^thst'iB,  lie  on  the  broad  ot  their  back 
and  unable  to  get  up,  and  they  will  assist  to  raise  them  up  by  seizing  the 
wool  on  one  side  and  pulling  the  sheep  over  upon  its  feet.  Experienced 
dogs  will  not  meddle  with  ewes  having  lambs  at  foot,  nor  with  tups,  being 
quite  aware  of  their  disposition  to  ofier  resistance.  They  also  know  full 
well  when  foxoa  are  on  the  move,  and  give  evident  symptoms  of  uneasi- 
ness on  their  approach  to  the  lambing  ground.  They  also  hear  footsteps 
of  strange  persons  and  animals  at  a  considerable  distance  at  night,  and  an- 
nounce their  approach  by  unequivocal  signs  of  displeasure,  short  of  grum- 
bling and  barking,  as  if  awai'e  that  those  noisy  signs  would  betray  their 
own  presence.  A  shepherd's  dog  is  so  incoiTuptible  that  he  cannot  be 
bribed,  and  will  not  permit  even  a  known  friend  to  touch  him  when  intrusted 
with  any  piece  of  duty.  So  far  as  my  observation  extends,  I  think  there 
are  two  varieties  of  the  shepherd's  dog — one  smooth,  short-haired,  gener- 
ally black-colored  on  the  back,  white  on  the  belly,  breast,  feet  and  tip  of 
^e  tail,  with  tan-colored  spots  on  the  face  and  legs ;  the  other  is  a  larger 
and  longer-bodied  animal,  having  long  hair  of  different  colors,  and  long, 
flowing  tail.  In  their  respective  characters  I  conceive  them  to  be  very  like 
the  pointer  and  the  setter.  The  small,  smooth  kind,  like  the  pointer,  is 
very  sagacious,  slow,  easily  broke  and  trained,  and  admirably  suited  to 
work  in  an  inclosed  and  low  country ;  the  other,  like  the  setter,  is  more 
swift,  bold,  ill  to  break,  and  requiring  coercion,  and  fitter  for  work  on  the 
hills.  The  foiiner  answers  the  habits  of  Leicester  sheep,  the  latter  those 
of  the  Cheviot  and  Black-faced.  The  latter  requiring  a  great  range  to 
work  in,  on  account  of  the  nature  of  the  sheep  and  of  the  gi'ound  wUcb 
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they  frequent,  are  bold  and  rough  in  action ;  still  they  should  be  trained  to 
work  with  judgment  and  cauti^,  and  not  with  recklessness  and  fury. 
Most  shepherds  profess  to  lie  able  to  train  young  shepherds'  dogs,  and 
therein  many  display  much  ignorance  of  the  nature  of  the  animal,  and  of 
the  aptitude  of  the  particular  animal  for  the  peculiar  work,  and  tlie  conse- 
quence is,  many  dogs  are  rendered  unfit  for  their  work.  Every  shepherd's 
pup  has  a  natural  instinct  for  workings  among  sheep,  nevertheless  they 
should  always  be  trained  with  an  old  dog.  Their  ardent  temperament 
requires  subduing,  and  there  is  no  more  effectual  means  of  doing  so  than 
keeping  it  in  company  with,  and  making  it  imitate  the  actions  of,  an  expe- 
rienced, sol>er  dog.  A  long  stnng  attached  to  the  pup*s  neck,  in  the  hands 
of  the  shepherd,  will  be  found  necessary  to  make  it  acquainted  with  the 
language  employed  to  dii*ect  the  various  evolutions  of  the  experienced 
dog  while  at  work.  With  this  contnvance  it  may  be  taught  to  "  hold  away 
out  hi/,"  to  "  come  in,"  to  "  come  in  behind"  to  "  lie  down"  to  "  he  quiet," 
to  "  bark"  to  **get  over  the  dike  or  fence"  to  **tDear,"  that  is,  to  intercept, 
to  "  hed,"  that  is,  to  drive  on,  to  **kep,"  that  is,  to  prevent  getting  away;  it 
will  learn  all  these  evolutions  and  many  others  in  a  short  time,  in  imitation 
of  its  older  companion  and  guide.  It  is  supposed  that  the  bitch  is  more 
acute  than  the  dog,  though  the  dog  will  bear  the  greater  fatigue.  Of  the 
two,  I  believe  that  the  quietly  disposed  shepherd  prefers  a  bitch,  and  is 
careful  in  working  her  as  little  as  he  can  when  in  pup.  I  may  mention 
that  the  shepherd's  dog  claims  exemption  from  taxation ;  and  I  believe 
that  a  well-trained  one  costs  at  least  <£3. 


15.    SOWING  BARLEY-SEED. 


"  Saeli  land  as  ye  break  Up,  for  bariey  to  tow, 
IVo  eaitba  at  ihe  lea«t,  ere  you  aow  it  beatow, 
If  land  be  therewfter  aet  oating  apart, 
And  follow  this  leasoD  to  conuort  thine  baaiL** 

Tosan. 


(1852.)  It  may  be  laid  down  as  an  axiom,  that  land  which  has  borne 
tuiTiips  which  have  been  eaten  off  by  sheep  should  receive  two  plowings 
of  some  sort  before  it  is  sown  with  barley.  I  have  seen  the  experiment 
tried  of  sowing  barley  on  a  single  furrow  on  land  ranging  from  clay  to 
gravelly,  and  the  invariable  result  was  a  manifest  deficiency  of  crop  com- 
pared to  what  had  received  two  iuiTOWS ;  and  this  result  is  not  surprising, 
when  it  is  considered  that  barley  requires  a  deep,  well-pulverized  soil  to 
its  perfect  development,  and  that  it  is  impossible  to  render  any  land  so 
with  a  single  funow,  that  has  been  trampled  firm  by  sheep,  after  carrying 
a  heavy  crop  of  turnips.  Strong  land  yields,  with  a  single  furrow,  a  tough, 
waxy  clod,  very  inimical  to  the  growth  of  barley ;  and  light  turnip  soil/ 
when  ridged  up  with  a  single  fuiTow,  exhibits  the  growth  of  barley  in 
drills  con-esponding  exactly  with  the  drills  which  had  been  manured  for 
turnips.  The  least  difference  of  crop  with  one  and  two  furrows  is  ob- 
served on  fine  hazel  loam,  still  the  superiority  is  to  be  found  with  the  two 
furrows.  Lay  it,  therefore,  down  as  a  rule,  that  barley  land  shall  receive 
two  fun*ows ;  and  the  only  question  is  in  what  form  these  should  be  given, 
bearing  iti  mind,  at  the  same  time,  that  the  land  must  be  deep  and  well 
pulverized,  and  to  settle  what  that  form  should  be  shall  be  our  present 
endeavor. 
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(1853.)  On  clay  loam  in  good  heart  it  is  possible  that  some  of  the  tur- 
nip land  that  had  been  ridged  up  for  spring  wheat  had  been,  from  some 
cause,  prevented  from  being  sown  with  that  grain,  and,  of  course,  it  must 
be  sown  with  barley.  The  land  had  likely  been  gathered  up  from  the  flat, 
as  in  fig.  133,  or  it  may  have  been  cast,  as  in  fi^.  135  ;  in  either  case  the 
barley  land  will  be  desired  to  be  seed-furrowed  m  the  same  manner,  that 
the  ridging  of  the  whole  field  may  be  uniform.  Since  the  fun-ow  for  the 
spring  wheat  was  the  seed-furrow,  and  its  ridges  had  been  formed  with  a 
view  to  make  the  surface  of  the  field  uniform  from  side  to  side,  it  will  be 
impossible  to  i*e-plow  those  ridges  with  one  furrow  of  the  common  plow, 
without  disturbing  their  form.  Such  ridges  must  either  be  plowed  twice 
with  the  common  plow,  to  bring  them  bacK  to  their  present  form,  for  which 
repetition  of  work  thei-e  may  not  be  sufficient  leisure,  or  they  may  be 
stirred  with  the  giiibber,  a  class  of  instruments  with  the  importance  of 
which  you  will  be  made  acquainted  below  by  Mr.  Slight,  or  ribbed  with 
the  small  plow,  fig.  314,  without  affecting  their  form.  The  choice  of  these 
various  modes  of  stirring  the  ground  may  be  taken  according  to  circum- 
stances. If  the  ridges  have  become  much  consolidated  in  consequence  of 
being  plowed  a  considerable  time,  or  of  much  rain  having  fallen,  and  if 
the  sou  itself  be  naturally  firm,  two  fuiTows  with  the  common  plow  will 
best  put  the  land  into  a  state  for  receiving  barley;  but  should  they  be  in 
a  somewhat  sofl  state,  with  perhaps  rather  too  much  moisture  below, 
though  with  a  kindly  state  of^  the  surface,  capable  of  affording  a  fine  tid 
with  the  harrows,  then  the  grubber  is  the  most  proper  implement  for  mak- 
ing a  deep  bed  for  the  barley-seed,  while  it  at  the  same  time  retains  the 
dry  surface  uppermost ;  and  should  the  soil  be  naturally  free  while  it  is 
desired  to  retain  the  upper  stratum  of  soil  still  uppermost,  it  may  be 
ribbed  with  the  small  plow.  Putting  these  ridges  thus  into  the  best  state 
for  the  barley-seed,  there  will  be  no  difficulty  with  the  remainder  of  the 
land.  The  fii*8t  furrow  given  to  barley  land,  which  is  at  the  same  time  in 
the  best  direction,  is  the  cross-furrow,  as  in  fig.  312,  because  being  plowed 
in  an  opposite  direction  to  the  seed-furrow  to  be  afterward  given,  Uie  best 
means  are  taken  to  pulverize  it.  I  need  not  here  repeat  what  has  already 
been  said  so  fully  on  cross-plowing  in  (1718)  to  (1723)  inclusive.  Although 
the  land  may  not  be  all  so  cleared  of  turnips  as  to  allow  the  cross-plowing 
to  extend  fiom  one  side  of  the  field  to  the  other,  it  should  be  divided  into 
two  portions,  one  of  which  should  be  plowed  and  sown  while  the  other  is 
cleanng,  and  which  may  perhaps  be  cleared  by  the  time  the  sowing  of  the 
first  pait  is  completed.  AfVer  a  passage  of  the  harrows  a  double  tine  over 
the  cross-plowed  land,  the  ridges  should  be  feered  and  plowed  up  for  the 
8eed-fun*ow,  and  the  usual  form  of  seed-furrow  is  either  gathering  fi*om 
the  flat,  as  shown  in  fig.  133,  or  yoking  two  ridge-breadths  together,  as  in 
fig.  135.  Every  plow  should  be  employed  in  ridging  up  the  seed-fuiTow 
for  the  barley-seed,  for  it  is  essential  to  the  success  of  that  crop  that  the 
seed  be  so^vn  on  the  soil  fresh  turned-up,  or  on  a  Tiot-furrow,  as  it  is  teiTned. 
Both  the  cross-plowing  and  seed-furrow  should  be  deep.  The  former  may 
be  turned  up  with  a  broad,  stout  fun*ow-slice,  but  the  latter  should  be 
plowed  with  a  deep,  narrow  furrow-slice,  in  order  to  pulverize  the  soil  as 
much  as  possible,  and  to  make  the  crests  of  the  furrow-slices  numerous 
and  narrow,  so  as  to  disseminate  the  seed  more  equally  when  sovm  by 
hand  ;  for  the  sowing  of  seed  on  a  fine  pulverized  surface  requires  assist- 
ance of  this  sort  to  cause  it  to  be  equally  disseminated,  inasmuch  as  on 
whatever  spot  every  seed  falls,  there  it  lies,  the  soft  earth  having  no  elas- 
ticity like  the  firm  furrow-slice  of  lea,  and  hence,  of  all  the  sorts  of  grain, 
barley  is  the  most  likely  to  be  happerga^ed  in  the  sowing,  and  on  that  ao* 

(319) 
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count  eyery  handfull  requires  to  be  cast  with  greater  force  thail  other  sorts 
of  graiu.     The  walking  on  soft  ground  in  sowing  barley  is  attended  with 
considerable  fatigue,  and  as  short  steps  are  most  suited  for  walking  on  soft 
ground,  so  small  handsfull  are  best  for  grasping  plump,  slippery  barley. 
Barley  may  be  sown  any  time  that  is  proper  for  sprine  wheat,  and  it  may 
be  sown  as  late  as  the  end  of  May  ;  but  the  earlier  it  can  be  sown,  the 
better  will  the  crop  be  in  quality  and  uniformity,  though  the  straw  will  be 
less.     The  average  quantity  of  seed  sown  broadcast  is  3  bushels  to  the  im- 
perial acre  ;  when  sown  early  less  will  suffice,  and  when  late,  more ;  be- 
cause the  later  it  is  sown  there  is  less  time  for  so  quick  a  growing  grain 
as  barley  to  tiller  and  cover  the  ground.    Mr.  Brown  has  some  judicious 
remarks  on  this  subject :  "  Among  the  farmers,"  he  says,  "  it  seems  a  dis- 
puted point  whether  the  practice  of  giWng  so  small  a  quantity  of  seed  (3 
bushels  per  acre)  to  the  best  lands,  is  advantageous.     That  there  is  a 
saving  of  grain  there  can  be  no  doubt ;  and  that  the  bulk  may  be  as  great 
as  if  more  seed  had  been  sown,  there  can  be  as  little  question.     Little  ar- 
gument, however,  is  necessary  to  prove  that  thin  sowing  of  barley  must 
be  attended  with  considerable  disadvantage  ;  for,  if  the  early  part  of  the 
season  be  dry,  the  plants  will  not  only  be  stinted  in  their  growth,  but  will 
not  send  out  offsets ;  and  if  rain  aflerward  falls — an  occurrence  that  must 
take  place  sometime  during  the  summer,  often  at  a  late  period  of  it — ^the 
plants  then  begin  to  itool,  and  send  out  a  number  of  young  shoots.     These 
young  shoots,  unless  under  very  favorable  circumstances,  cannot  be  ex- 
pected to  arrive  at  maturity ;  or  if  their  ripening  is  waited  for,  there  will 
be  great  risk  of  losing  the  early  part  of  the  crop— a  circumstance  that  fre- 
ouently  happens.     In  almost  every  instance  an  unequal  sample  is  pro- 
duced, and  the  grain  is  for  the  most  part  of  inferior  quality.     By  good 
judges  it  is  thought  preferable  to  sow  a  quantity  of  seed  sufficient  to  in- 
sure a  full  crop,  without  depending  on  its  sending  out  offsets.     Indeed, 
when  that  is  done,  few  offsets  are  produced,  the  crop  grows  and  ripens 
equally,  and  the  grain  is  uniformly  ffood."*     There  is  no  grain  so  easily 
affected  by  weather  at  seed-time  as  barley ;  a  dash  of  rain  on  strong  land  will 
cause  the  crop  to  be  thin,  many  of  the  seeds  not  seemingly  germinating 
at  all,  while  others  burat  and  cannot  germinate ;  and  in  moist,  warm  weather 
the  germination  is  certain  and  very  rapid.     Indeed,  it  has  been  observed 
that  unless  barley  germinate  quickly,  the  crop  will  always  be  thin.  I  have 
seen  the  germ  of  barley  penetrate  the  ground  only  36  hours  after  I  had 
sown  it  myself,  and  when  it  took  place,  the  ground  was  smoking  by  the 
evaporation  of  moisture,  caused  by  a  hot  sun  in  a  calm  atmosphere.    I 
have  also  traced  the  germ  of  barley  to  the.  depth  of  9  inches  below  the 
surface.     The  harrowing  which  barley-land  receives  after  being  sown  is 
less  than  oat-land,  a  double  tine  being  given  in  breaking  in  the  seed,  and  a 
double  tine  across  immediately  after.     Then  the  grass-seeds  are  sown 
with  the  grass-seed  sowing-machine,  formerly  described  in  (1774) ;  the 
land  is  harrowed  a  single  tine  with  the  light  grass-seed  han'ows  (1775) ; 
water-furrowed  (1778) ;   and  finished  by  immediate  rolling.    On  strong 
soil,  apt  to  incrust  on  the  surface  with  drouth,  after  rain  the  rolling  pre- 
cedes the  sowing  of  the  grass-seeds^  and  the  process  is  ftnished  with  the  light 
ffrass-seed  harrows ;  but  on  all  kindly  soils  the  other  plan  is  best  for  keep- 
ing out  drouth,  and  giving  a  smoother  suiface  for  harvest-work.     The 
head-ridges  are  plowed  and  sown  by  themselves.    Barley  may  be  sown 
with  the  broadcast  machine  as  well  as  oats,  and  it  is  admirably  suited  for 
sowing  with  the  drill  sowing-machine,  which  deposits  the  seed  at  a  uniform 
depth  and  breadth  between  the  rows,  with  about  two  bushels  of  seed  to 
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the  acre ;  and  such  an  airangeroeiit  affords  opportunity  fbr  the  exercise  of 
the  draw-boe,  to  remoTe  the  wild  mustard,  which  is  apt  to  spring  up 
among  die  spriDg  crops  in  the  ndnity  of  large  towns,  trhere  streeti-manuie 
it  usM  to  a  large  extenL 

(1854.)  Barley  is  sown  after  potatoes  and  beans,  bnt  never  when  the- 
weather  ivill  permit  the  sowing  of  wheat.  When  intended  for  barley,  tbfl 
land  is  gathered  up  for  the  winter,  water-furrowed  and  gaw-cut,  to  pre- 
vent water  standing  upon  it ;  and  in  spring  it  is  cross-plowed  and  ridged 
up  with  the  seed-furrow.  Barley  is  sown  also  at  times  after  wheat  or  oats, 
and  the  sample  in  such  a  case  is  always  fine  colored,  but  the  practice  is 
bad  farming,  and  should  never  be  pursued.  It  is  never  sown  in  Scotland 
after  lea,  but  might  be  after  the  land  had  received  a  partial  fallowing  in 
spring.  "When  sown  in  autumn,  it  docs  not  stand  the  winter  well  in  Scot- 
land, thougb  it  does  in  England.  Winter  barley  is  always  early  ripe,  but 
is  seldom  a  prolific  crop,  and  when  it  tillers  late  in  spring  to  cover  in  the 

rund,  the  produce  is  apt  to  contain  a  large  proportion  of  light  grain, 
an  instance  of  late  sowing  of  barley,  I  may  relate  what  has  fallen  un- 
der my  own  obtsorvatiou.  The  late  Mr.  Guthrie,  of  Craigie,  near  Dundee, 
had  early  plowed  the  greater  part  of  a  lield  of  strong  soil  after  tuniips,  and 
much  ram  had  afterward  consohdated.  Being  desirous  of  giving  the  land 
another  furrow  before  sowing  it  with  barley,  he  found  the  plow  bring  up 
large  waxy  clods,  unfit  to  form  a  seed-bed  for  barley.  He  consulted  me, 
and  I  advised  him  to  rib  the  land  with  a  small  plow,  fig.  314,  instead  of 
plowing  it.  His  men  never  having  seen  land  so  libbed,  I  showed  them 
the  way,  and  saw  the  ground  sown  and  hairowed  with  one  double  tins 
along.  The  sowing  took  place  on  2Gtb  May,  1S19,  and  the  ribbed  land 
produced  12  bushels  the  Scotch  acre  more  than  that  which  was  plowed 
with  the  common  plow,  because  all  the  tender  part  of  the  land  had  been 
kept  uppermost. 

(19S5.)  Now  [hat  yon  hBTB  seen  tJietermiDRtloB  of  tho  ■owing  leMon  of  Iboir-^ ■-  -' — *- 


nraslly  cnhiTated  on  s  fimn.  il  ibbt  prorenMifDl  to  yOB  ID  bIts  vob  u  idea  of  the  pnncic^M  of  lbs 
1 ._._._  __■ ^■"-'-iveDherofatli -.- -^tw  .,.j^_     ,^C 

entered  nolu^le,  and  ia  thii  (Me  ftirniMwa  noBriibmeiit  for  the  yonnpi 


Id  of  Red*,  ind  which  yoa  will  Hod  givcD  here  in  tlw  ward*ori>r.  Uidden.    (Tbe 
-       ■-     •■  ".ofTuiou-eh-^  -'-■- ■ =..-^--r.u ^  ,. 


DDiiBis  chiefly  of  Tiriaua  chemicil  chuigea  is  the  coiDpaiitiDB  of  tbe  aeed.  by  which 
'       '  mdia  thii  (Me  AimiMwanoiiriibineDt  forthe  yonnpipliDL   Thla 

. _  _, highly  uoliied  principle  present  io  iLl  aeedt,  aad  which,  nnder 

Ihe  joint  iaflaence  of  air,  mvulurt  and  ■  certain  Irmperaturt,  DndcrgDO*  TBrioDnchemlci]  change*, 
danng  the  DCCDircncc  of  which  it  ia  capable  of  aicWg  ilmilar  change*  in  other  mhttaticeg  wilh 
which  it  maybe  in  cddisci.  Seeds  are  for  the  most  part  compoaed  of  starch,  gnTn,(T)gar,(lbBineii, 
and  rerioui  aline  lottien;  of  Uieae  Ihe  starch  ia  in  general  the  moat  abundant,  and  the  moat  im- 
portaot  change  produced  during  germinstiDn  ie  the  convereion  of  this  atarch  into  Bagar.  I  haTO 
Slated  that  tSo  neceasiry  coniiiliona  for  eficcling  thia  change  are,  independently  of  the  riulity  of 
ibeseed  iuelf,  air,  tnoiil'ire  and  a  certain  temperaOirt :  thcae  ibreo  point!  are  mfflcient  to  repo- 
laie  all  the  uracticil  deiaila  of  the  aowing  of  seed,  botb  as  regards  the  weather  and  the  condition 
ot  tbe  (Oil  u  i^apeci  of  water  and  tillage  *  If  die  seaion.  for  example,  be  not  far  ennsgh  ad- 
nuced,  then  geimination  is  either  retarded  by  the  lownesa  of  the  temperatDTB,  or  the  viuli^  ofths 
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■Dlulioii  ID  wiler.  Anin,  If  1 
BUT  be  badi;  mtaturi  br  Ifae  ' 
einili  br  prawn  re,  u  ii  abaw 
tweeo  whicb  the  •eed  a  li  pli 
■erminuJoii.  tIi.,  the  tbmrioe 


er.    To  gin  jiao  ■  bnisr  idga  tt  tbi*  esBditioa,  fot  irill  par- 

at  np plied  with  uiy  lir  bejoiid  wbai  mch»ii  in  ihg  ■tued' 
I  be  ani  \mper\y  puireriieil,  il  ii  Tpry  pouible  ihii  the  leed 
■H  oT  genuiiuilioii,  owing  lo  the  obliteruioii  of  tbe  lolerMiual 

I  need  acan;e1y  Dienlion  ibe  remainiag  cia«  oF  imperlcct 
ainaie.  u  represeaied  in  Kfi.  337,  where  s  b  the  aeed,  ■• 
odor  ordiau;  circuKMtuin*,  to  tcqniie  oixke.  Lull;,  Um 
e  tbe  porei  of  e> 


puticle  ire  fllleil  with  waier"wliile  the  iniemitial  cendi  *re  filied  with  air.    Tlin  condiiion  b 
riuwn  io  fig.  338,  and  h  will  at  onee  be  abaerred  thai  wbUa  iba  ai     ' 


ilenUi  of  Ihew 
BDce.  wo  may  h 
,i>  1  uFliie  wtoo 


'linl>c 


..iliwelf.    For  .  

_ _  _._ ;d  wiih  water,  while  the  ciinals  are  filled  wllh  air,  an  fig.  337— con. 

tain  no  leu  than  33  cubic  inche*  of  air.  Aecardins  to  ibia  calcDlaiioo,  in  ■  Seld  pulieriaed  M  the 
depilioTa  incbea.  a  depth  perfocily  aUaioable  on  moat  luila  hy  CBrcfiil  iillape.  every  imperial  acre 

the  weight  of  mil.  we  ihall  And  that  every  addiiioiial  inch  von  reduce  to  powder  by  plewia*.  yon 
call  Into  aciivily  9351  looa  of  aoil.  and  rendsr  it  capable  of  retaining  beneath  ila  •aittce  l,S6e.l6a 
•dJiikinal  cabic  iDCbei  ol  air-H.  &.  M.] 

(IBJB,]  The  aatijEPl  of  ilii?  condiiion  In  which  aeed  la  oraallyfonnd  depomled  in  t'e  grairadiiwf 
be  ponned  a  tillle  farther,  from  Ifae  paper  allnded  to  by  Dr.  Madden,  and  Ibe  fira  oitulilkn*  dial 
Mrikaone  are  bad  plowing  and  bad  aowlng.    In  Bf.  339,  the  turn>w-alicea  under  a.  &  liid  caie  all 

Imgnlariy  drpoaiiad,  aa  aooo  at  a,  i  aad  c,  in  fig,  3tO,  irtiore  iodw 


IB  nalB  qoieUy    f  al  all,  and  oihera  no  h  nearer  he  nirfice  an  al  e    In  b 

vhich  the  aecd  u  p  aced   i     a  ob    on    tfan     he  p  anis  npnnpn^  from  tl 

w  a*  rrcpi  ar  y  «•  "can  hi  fiit  3*     where    he  p  anti  a    fr  are  mneh  rarUw  adTanced  Ika 

■e  al  »■     In  reifard  to  bad  (Owing,  alihoagfa  ihe  rarruw.aiicea  aiv  reguiar  and  ncU  a>o*aa  : 

riif'-..  iiJiaiL  aid*  of  fie-  339,  Eron  c  to  d.  yet  the  aeed  baring  been  irruitaiarly  <>apaaii^d  on  Iti 
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■Qi-face.  ihey  have  arranged  themwlrea  in  one  place  too  thicV.  an  at  e  «  e.  fig.  340.  and  too  thin  al 
//;  and  the  conoeqadnoes  are  viaihle  in  the  poeition  of  the  plants  io  fij^.  341.  where  ihey  are  too 
thick  at  g  g  g,  and  too  thin  at  A  A.  Where  auch  irregularities  exist — and  every-  &mier  ia  liabto 
to  their  oonaei^aencea  by  tiie  careleannem  of  their  Workpeople,  it  is  clear  that  the  crop  cannot  \m 
niiiftirm ;  and  it  is  a  fact  which  cannot  be  disputed  however  it  may  be  explained,  that  the  mof^ 
Qiiiform  t  crop  is,  it  is  the  greater,  and  affords  better  ^rain.  If^  on  tlie  otlier  hand,  yoa  observe 
fig.  342,  yoa  will  perceive  that  the  seed  has  been  deposited  at  aniiurm  depths  and  intervals  from  a 

Fig*  343 
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to  o,  and  the  conscqacnce  is  that  the  plants  pow  at  uniform  bights  and  strength,  as  from  « to  a 
Alihoajsh  the  favorable  reaalt  is  obtained  by  drill-machines  deponiting  every  seed  at  a  regular  deptl^ 
which  19  not  the  case  of  broadcast  by  hand,  yet  tliere  are  objections  against  sowing  c  orn  in  tvtpir, 
which  all  drill  machines  do;  bat  could  they  be  made  to  deposit  seed  at  a  uniform  depth,  and  at 
the  same  time  disperse  it  j[>roadcafft,  the  objection  woald  be  disposed  of.  The  objection  to  all 
crops  placed  in  rows  is  that  the  air,  having  free  access  along  the  rows,  while  it  enconrages  th« 
growth  of  the  cultivated,  so  also  it  does  of  wild  plants,  and  to  destrov  the  latter,  certain  imple> 
menta  are  ased  to  stir  the  ground,  while  the  former  are,  of  coarse,  allowed  to  grow ;  bat  as  ia 
tlielr  pn^^essive  growth  the  plants  throw  out  innnmerable  root-fibres  in  every  direction  in  search 
of  food,  the  fibres  which  occupy  the  open  space  between  te  rows  are  destroyed  in  common  with 
Che  weeds;  and  though  no  estimate  can  be  formed  of  the  amoant  of  injury  which  plants  sustahi 
in  the  destruction  of  their  root-fibres,  yet  it  is  consonant  to  reason  that  tiiese  fibres  must  be  essen- 
tial to  the  welfare  of  the  plant,  otherwise  they  woald  not  be  sent  forth.  It  would  therefore  ha 
worth  while  to  ascertain,  by  experiment,  the  comparative  results  derived  from  depositing  seed 
broadcast  at  a  uniform  depUi  with  ordinary  broadcast,  and  with  rows. 

(1857.)  1  have  amused  myself  at  times  in  calculating  the  quantity  of  seeds  of  diflTercnt  grains 
aown  in  an  acre,  and  on  comparing  the  amount  of  crop  actually  received,  with  what  ought  to 
have  been  their  produce,  and  the  deficiency  which  tlie  rcsnlts  bear  out  appears  incredible.  Thu% 
Hunter's  wheat  gives  84  grains  to  1  drachm  weight ;  and  taking  it  at  €5  Ids.  per  buslicl.  the  bom- 
ber of  grains  in  a  bushel  is  698,870,  and  giving  three  bnshels  per  acre  for  seed,  there  will  be  sown 
an  an  imperial^acre,  3.095.510  grains,  or  48  grains  in  the  square  foot  Now.  I  have  counted  ears 
of  wheat  to  contain  as  high  as  61,  and  as  low  as  24  grains  each.^  the  average  thus  being  44  i^ins} 
and  allowing  no  more  than  one  ear  of  produce  from  each  grain  sown,  and  allowing  nothing  far 
the  tillering  of  the  crop,  the  preduce  ought  to  be  44  fold ;  but  the  largest  produce  of  wheat  iu  the 
Carse  of  Ciowrie  is  52  bushels  per  imperial  acre,  or  only  17  ibid  for  the  eeed  sown :  what  then 
bcoomoa  of  the  ottier  27  fold  7  Again,  80  grains  of  Chevalier  barley,  at  69  lbs.  per  buHhel,  weigh* 
1  drachm,  or  affords  604,160  groins  to  the  buriiel,  and  at  3  bushels  to  the  acre.  1.812,480  grains  per 
acre,  or  41  grains  to  the  square  foot  Now  barley  yields  from  32  to  21  grains  in  the  ear,  the  aver* 
age  being  SB,  and  allowing  1  car  from  each  grain  sown,  the  produce  slioald  be  28  fold  ;  hot  60 
basbels  per  acre  is  the  bcsc  crop,  or  20  fold  of  the  s^ed :  what  then  becomes  of  the  8  fold  which 
is  wanting  ?  Once  more :  Potato  oats  give  134  grains  to  1  drachm,  at  47  lbs.  per  bushel,  or  806,144 
grains  to  the  bashel,  and  at  6  bushels  an  acre  for  seed,  4,836,864  grains  per  acre,  or  111  grains  per 
■qaare  foot  Now,  pouto  oats  differ  in  the  yield  of  grains  in  the  ear  from  182  to  20,  the  averaga 
being  64,  or  64  fold,  allowing  1  ear  from  each  -grain  sown  without  tillering.  Now  72  bushels  is  a 
good  crop  per  acre,  or  12  fold  of  the  seed:  what  then  becomes  of  tlie  52  fold  wanting?  These 
are  incredible  discrepancies,  and  how  can  they  be  accounted  for  f  Can  the  attacks  of  insects  and 
vermin,  or  tlie  effects  of  soil  and  weather,  account  for  the  loss  7  The  subject  is  worth  investiga- 
tion, and  were  the  result  of  investigation  the  discovery  of  the  means  Io  protect  the  seed  widle  it 
b  in  the  groand,  the  pro<lnoe  would  eiUuir  be  greatly  increased,  or  the  quantity  of  seed  to  be 
would  reqaire  to  bo  much  lessened.* 

*  Seasomespeculatkniscf  aibiaoBthisiDl(|aGlfavdLhr.of  QnaitexlyJoanialof  Agrlcaltsrik 


ISO  THE  BOOK  OF  THE  PAKM — SPBIHO. 


16.    TURNING  DUNGHILLS  AND  COMPOSTS. 


InB  ampcm  ^m  ex^Bune  uuw  mmi  nm^ 
And  if  *lU  not  coaipleci*l  v  decon^MMed 
Into  one  omm  of  ▼esec^ble  moaU, 
With  Ml  WMp^ring  EumI  dirotr  in  moiv  II 
When  unremitting  cold  retnnb  ibe  atj^e 
Of  fermentation,  neat,  then,  genial  he«. 
Moat  be  applied. 

(1858.)  The  ordinary  mode  of  trearinj^  dangbills  of  farm-yard  manure  ib 
Tery  Bimple — the  principle  upon  which  it  is  founded  is  quite  consonant  to 
Tieason — and  the  results  of  the  application  of  the  manure  so  treated  is  also 
satisfactory.  The  treatment  is,  to  spread  every  kind  of  straw  used  in  lit- 
ter, and  every  kind  of  dung  derived  mm  the  various  sorts  of  animals  domi- 
ciled in  the  steading  uniformly  in  layers,  as  it  is  supplied,  over  the  area  of 
the  respective  courts;  to  take  this  compound  of  straw  and  dung  out  of  the 
courts  at  a  proper  period,  and  form  it  into  a  heap  in  the  field  where  the 
manure  derived  from  it  shall  be  needed,  with  as  much  care  as  to  mix  the 
difierent  ingredients  of  the  heap  together  as  they  were  in  the  courts,  and 
to  prevent  the  fermentation  of  the  whole  until  the  manure  is  used  ;  and  to 
turn  this  heap  over  in  such  a  way,  and  at  such  a  time,  as  the  manure  it 
contains  shall  be  ready  to  be  applied  to  the  soil  when  wanted.  The  prin- 
ciple of  this  treatment  is  the  simplo  one  of  commixing  the  various  ingre- 
dients of  straw  and  dung  so  intimately  together,  first  in  the  courts,  then  in 
the  duug-heap,  when  led  out,  and  lastly  in  the  same  dung-heap  when  turn- 
ed over  to  he  duly  fermented,  as  that  the  fermented  manure  shall  be  as 
uniform  a  compound  as  the  nature  of  the  materials  of  which  it  is  composed 
will  admit.  And  the  result  is,  when  the  manure  so  treated  is  applied  to 
the  soil,  it  is  found  to  be  the  most  valuable  of  any  known  manure  tor  every 
purpose  of  the  farm.  You  have  already  been  told  how  the  courts  should 
be  littered,  and  been  shown  the  advantages  of  attending  to  this  simple  yet 
important  part  of  iiiral  management  in  (1596)  and  (1597).  You  have  also 
seen  how  those  courts  are  emptied  of  th^ir  contents,  and  the  pixjper  time 
when  they  should  be  so  emptied,  in  (1598)  and  (1599).  And  you  have 
witnessed  how  their  contents  are  disposed  of  in  heaps  in  the  fields  in  which 
they  shall  be  required,  (1601),  and  the  reasons  why  they  are  formed  in  the 
manner  recommended,  (1602).  My  present  purpose  is  to  inform  you  how 
these  heaps  should  be  turned  in  order  to.  bring  them  into  the  degree  offer- 
mentation  best  suited  for  making  them  into  good  manure  ;  and  the  mode 
of  actually  applying  that  manure  will  be  shown  to  you  when  we  come  to 
consider  the  culture  of  the  potato  and  turnip  crops. 

(1859.)  Potatoes  are  the  first  crop  which  require  a  large  quantity  of  farm 
dung.  It  is  the  practice  of  some  farmers  to  drive  the  dung  for  potatoes 
direct  out  of  the  court,  in  its  compressed  state,  and  before  it  has  been  fer- 
mented at  all.  On  strong  soils,  naturally  unsuited  to  the  growth  of  this 
plant,  by  reason  of  their  heavy  and  tenacious  character,  long  dung  may  be 
successfully  used,  because  it  assists  to  relieve  the  pressure  of  the  soil  upon 
the  young  plant.  Indeed,  on  such  soil,  I  have  seen  a  drill  of  potatoes  ma- 
nured with  dry  twisted  straw-ropes  obtained  from  the  coverings  of  the 
stacks  in  the  stack-yard,  and  which  was  so  manured  for  the  purpose  of  as- 
certaining the  difierence,  if  any,  betwixt  it  and  the  best  made  dung,  pro- 
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^ue»  88  good  potatoes  as  the  dung.  In  like  manner,  potatoes  may  be 
raised  well  on  soils  of  tllat  character  with  horse-dung  which  has  reached 
that  state  of  worthlessness  CBMed  Jire^anged.  In  all  other  sorts  of  soils  the 
ttse  of  long-dung  incurs  imminent  risk  of  a  deficiency  of  crop,  and  there^ 
fore  dung  should  generally  be  fermented  for  potatoes.  Dung,  when  laid 
up  in  an  uncompressed  state  in  the  court,  as  noticed  in  (1604),  becomes 
sufficiently  fermented  for  potatoes,  and  may  be  driven  out  at  once  without 
farther  preparation.  There  is  one  objection  to  the  use  of  unfermented 
dung  for  potatoes,  which  seems  to  me  insuperable,  and  it  is,  that  where 
grains  of  erery  kind  find  their  way  among  the  litter  of  courts, 'and  it  is  im- 
possible to  have  the  straw  threshed  by  the  mill  absolutely  clean,  or  the 
seeds  of  weeds  that  may  have  been  sifbed  out  of  the  com  when  cleaned, 
thrown  upon  the  litter  in  the  courts,  though  they  ought  to  have  been  thrown 
away  elsewhere ;  so  Ion?  as  these  grains  and  seeds  possess  all  their  vitali- 
ty, and  that  will  escape  destruction  in  unfermented  aung,  they  will  spring 
up  among  the  potatoes,  not  in  the  inteiTals  between  the  drills,  where  they 
might  be  removed  by  the  horse-hoes  in  the  process  of  cleaning  the  land, 
but  actually  among  the  potato-plants,  having  vegetated  and  grown  along 
with  them,  and  deriving  as  much  nourishment  from  the  dung  as  the  pota- 
toes themselves.  I  have  frequently  seen  such  an  intermixture  with  potato 
plants  at  various  places,  and  a  very  dirty  and  slovenly  farming  it  makes. 
Having  a  piece  oi  ground  trenched  from  an  old  plantation,  and  being  com- 
paratively pretty  clean,  I  was  desirous  of  ti-ying  potatoes  upon  it  for  the 
first  crop,  and  having  no  dung  ready  prepai-ed  for  this  extra  space  of 
ground,  what  was  required  was  taken  out  of^  the  court  in  which  the  corn- 
bam  was  situated,  and  the  result  was  as  I  have  just  described.  No  doubt, 
the  weeds  thus  sprung  up  among  the  potatoes  can  be  removed  by  the  field- 
workers  with  the  draw-hoe,  when  they  are  cleaning  the  crop,  but  the  labor 
ef  removing  large  plants  from  that  position,  and  especially  when  forcecf 
in  growth  by  powerful  manure,  is  considerable,  and  the  weeding  cannot 
be  accomplished  but  by  removing  a  considerable  portion  of  the  useful 
soil  around  the  young  potato  plant.  It  is  clear  that  it  is  much  better  farm^ 
ing  to  have  no  plants  in  this  position  to  take  away,  than  to  have  to  re- 
move them. 

(1860.)  On  commencing  the  turning  of  a  dunghill,  it  should  be  consider^ 
^  from  which  end  it  will  be  most  convenient  to  take  the  dung  and  lay  it 
on  the  land.  On  the  supposition  that  the  dunghill  occupies  the  position  ex- 
plained in  (1595),  the  end  fi*om  which  the  dung  will  be  carted  away  will 
be  the  head-ridge.  Ailer  determining  this  point,  the  next  subject  for  con- 
sideration is,  whether  the  dunghill  will  be  once  or  twice  turned  before  it 
is  applied,  and  this  point  is  determined  by  the  ci'op  for  which  the  dunghill' 
is  preparing — if  for  potatoes,  only  one  turning  is  requisite,  and  two  for  tur- 
nips. As  the  first  dunghill  is  intended  for  potatoes,  it  receives  one  turning, 
and  it  should  be  begun  to  be  turned  at  the  end  faithest  from  the  head- 
ridge.  The  unturned  dung-heap  slopes  at  both  ends,  as  obseinred  in  (1601), 
but  the  turned  dunghill  should  be  made  of  the  same  hight  throughout.  To 
attain  this  end,  the  space  occupied  by  the  workers  at  the  commencement, 
between,  the  turned  dung  and  the  dung-heap,  should  be  wider  than  at  the 
middle  of  the  heaf),  and  the  dung  should  be  thrown  to  a  greater  hight  than- 
the  side  from  which  it  is  taken.  The  usual  width  marked  oflTon  the  dung- 
heap  is  3  feet,  which  affords  sufficient  room  for  people  to  work  in ;  but  the 
first  few  spaces  upon  which  the  first  divisions  of  the  heap  are  laid,  should' 
be  held  narrower  than  3  feet,  until  the  desired  hight  of  the  turned  dung- 
hill is  attained  at  the  end.  The  effect  of  this  arrangement  is,  as  the  turn- 
ing approaches  the  middle  of  the  dung-heap,  where  it  is  of  the  greateslf 
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bight,  the  space  upon  which  the  dung  is  turned  upom  will  be  more  than  3 
feet  in  width,  and  the  additional  width  will  be  required  near  and  at  the 
middle,  that  the  extra  hight  of  the  dung*heap  there  may  be  reduced  to  the 
level  of  the  end.  After  the  middle  has  been  passed,  the  spaces  turned  upon 
should  be  gradually  lessened  in  width  toward  the  end  at  which  the  turning 
is  finished,  where,  as  at  the  commencement,  the  turned  dung  will  have  to 
be  thrown  to  a  greater  hight  than  the  dunff-heap,  to  attain  the  medium 
bight  of  the  finished  dunghill.  There  is  much  more  of  nice  management 
in  following  these  particulars  of  turning  a  dunghill  than  at  first  sight  may 
appear  necossaiy,  because  the  turned  dunghill  will  not  ferment  equally 
throughout  if  it  is  of  different  bights.  The  greatest  heat  will  be  at  the 
deepest  part,  where  the  dung  will  become  comparatively  short  and  com* 
pact,  while  at  the  shallowest  parts  it  will  continue  crude  and  unprepared ; 
and  these  different  states  of  manure  have  very  different  effects  on  the  soil 
In  ordinary  practice,  miscalculations  are  always  made  as  to  the  uniform 
hight  of  dunghills,  for  they  ai'e  lower  at  the  ends  than  at  the  middle ;  and 
if  an  endeavor  is  afterward  made  to  equalize  the  hight,  it  is  done  by  throw- 
ing high  dung  of  the  middle  toward  the  ends,  and  the  effect  of  this  expe- 
dient is  that  uo  union  takes  place  between  the  dung  which  was  turned  over 
in  the  regular  way  with  what  is  afterward  thrown  upon  it ;  they  ever  after 
remain  in  different  states,  and  nse  differently  to  the  g^ip  when  removed 
into  the  cart ;  and  the  middle  part,  besides,  becomes  trampled  down  and 
harder  than  the  ends. 

(1861.)  Laying  these  down  as  the  rules  by  which  dunghills  should  be 
turned,  the  mechanical  part  of  the  operation  is  done  in  the  following  man- 
ner: The  people  required  to  do  this  work  are  a  man  and  a  few  field- 
workers,  according  to  the  size  of  the  dunghills;  and  of  this  latter  class, 
women  are  by  far  the  best  hands  at  turning  a  dunghill,  because,  each 
taking  a  smaller  quantity  of  dung  at  a  time  upon  a  smaller  graip  than  fig. 
257,  the  dung  is  much  more  intimately  mixed  together  than  when  men 
are  occupied  at  this  work,  for  they  take  large  graipsfull,  and  merely  lift 
them  from  one  side  of  the  trench  they  are  working  into  the  other,  without 
sliaking  each  graipfull  loose,  or  scattering  it  to  pieces.  Turning  dung  is 
not  a  cleanly  work  for  women,  their  petticoats  being  apt  to  be  soiled  in  the 
trench  by  the  dung  on  both  sides ;  but  there  is  a  plan  which  Bei-wickshire 
women  adopt  of  keeping  the  bottom  of  their  dress  clean,  which  is  to  tie  the 
bottom  of  the  petticoat  with  the  garters  just  below  the  knee,  as  long  as  they 
are  at  work.  The  man's  duty  is  to  cut  the  dung-heap  into  divisions  of  3 
feet  wide  across  its  breadth  with  the  dung-spade,  fig.  308,  in  the  manner 
described  in  (1603).  When  the  edge  of  the  dung-spade  becomes  dull,  it  is 
sharpened  with  the  scythe-stone.  The  drier  portions  of  the  dung  are  put 
into  the  interior  of  the  dunghill,  and  when  different  sorts  of  dung  are  met 
with,  they  are  intermingled  in  small  graipsfull  as  intimately  as  possible. 
Each  dinsion  of  the  dunghill  is  cut  down  and  turned  over  to  the  ground 
before  another  is  entered  on,  and  when  the  ground  is  reached,  the  scattered 
straws,  and  earth  that  has  been  damped  by  any  exudation  from  the  dung- 
heap,  are  shoveled  up  either  with  the  broad-mouthed  shovel,  fig.  149,  or 
the  fryiug-pan  shovel,  fig.  176,  and  thrown  into  the  interior.  When  straw- 
ropes  are  met  with,  they  should  be  cut  into  small  pieces  and  scattered 
among  the  dampest  portions  of  the  dung.  Though  the  dung-heap  is  cut 
into  parallel  trenches,  the  dung  from  the  top  of  one  trench  is  not  thrown 
into  the  bottom  of  the  former,  but  rather  thrown  upon  the  breast  of  the 
turned  dung,  so  as  the  turned  dung  may  slope  away  from  the  work-people. 
The  utility  of  this  form  is,  that  when  the  dung  is  carting  away  it  nsei 
freely  with  the  graip.    When  a  dung-heap  is  thua  turned  over,  and  its  form 
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preserved  as  it  should  be,  it  constitutes  a  parallelopipedon,  and  is  a  well 
nniBhed  piece  of  work. 

(1862.)  Unless  much  rain  has  fallen  from  the  time  the  dung  was  led  out 
of  the  court  until  the  heap  is  turned,  the  dune  will  not  be  very  moist,  and 
not  at  all  wet,  but  in  a  free  workable  state,  with  a  slight  degiee  of  heat  in 
it,  and  evaporation  would  be  obseiTable  fi'om  it,  were  the  air  cold  when 
it  was  turning.  Very  little  moisture  will  be  obseiTed  as  having  come  from 
the  heap.  After  this  turning  over,  shaking  up  and  mixing  together,  whjch 
should  be  finished  in  the  same  heap  as  quickly  as  possible,  that  the  whole 
mass  may  have  the  same  time  to  ferment,  the  operation  being  performed 
about  a  fortnight  before  the  time  of  planting  potatoes,  in  the  latter  end  of 
April  and  beginnine  of  May,  the  ordinaiy  temperature  of  the  atmosphere  is 
then  such  as  a  considerable  degree  of  heat  may  be  expected  to  show  itself  in 
the  dung  in  the  course  of  a  few  days.  There  is  no  danger  of  this  first  fermen- 
tation proceeding  to  a  great  degree  of  heat,  as  the  air  is  still  cool  at  nights 
and  the  largest  proportion  of  the  heap  consists  of  the  dung  of  cattle,  which 
is  slow  of  fermentation  at  all  times,  and  paiticularly  in  the  early  part  of  the 
season.  The  first  external  symptom  that  fermentation  is  proceeding  in  the 
heap  is  subsidence  of  its  bulk,  which  in  the  course  of  a  fortnight  may  con- 
tract one  foot  of  bight.  A  perceptible  smell  will  then  arise  from  the  dung, 
accompanied  with  a  flickering  of  the  air  over  it,  which  is  occasioned  by 
the  escape  of  vapor  and  some  of  the  gases,  but  chiefly,  I  apprehend,  aque- 
ous vapor.  By  inserting  a  walking-stick  into  the  heap  here  and  there,  a 
heat  considerably  more  than  that  of  the  hand  will  be  felt,  and  by  pushing  this 
stick  into  different  paits  of  the  dunghill,  the  relative  heat  of  those  parts 
will  be  ascertained,  and  the  greatest  heat  may  be  expected  to  be  felt  at 
the  side  opposite  whence  the  wind  blows,  if  there  be  wind,  or  even 
a  breeze.  The  substance  of  the  dunehill  becomes  more  consolidated  in 
consequence  of  the  fermentation,  and  also  more  unifoim ;  and  a  black- 
colored  liquid  will  be  found  in  some  degree  to  ooze  from  its  sides.  If  the 
soil  upon  which  the  dunghill  stands  was  soft  when  the  dunghill  was  formed, 
the  oozing  will  then  be  absorbed  by  it,  and  exhibit  no  wetness  of  suiface ; 
but  if  the  soil  be  firm,  then  the  moisture  will  remain  on  the  surface,  and  form 
small  pools  in  the  nits  of  the  cart-wheels  or  open  furrows.  All  the  leakage, 
even  if  collected  in  one  pool,  would  afford  but  a  trifling  quantity;  indeed 
much  moisture  cannot  exude  from  a  dung-heap  derived  from  courts  in 
which  the  cattle  are  duly  supplied  with  abundance  of  litter  to  keep  them 
both  dry  and  warm.     So  much  for  the  ^o^a/o-dunghill. 

(1863.)  As  to  the  /arw?7?-dunghill,  it  receives  a  somewhat  different  treat- 
ment, but  still  conformable  to  the  purpose  for  which  it  is  destined.  It  is 
turned  twice,  and  on  this  account  it  is  oegun  to  be  turned  at  the  opposite 
end  from  that  for  potatoes ;  but  the  same  rules  are  followed  in  doing  it  as 
just  described  for  the  potato-dunghill,  and  it  also  is  allowed  to  ferment  for 
about  a  fortnight.  At  the  second  turning,  which  is  given  about  a  fortnight 
or  ten  days  before  the  dung  is  used,  the  operation  is  commenced  at  the 
end  at  which  the  former  turning  terminated,  and  it  is  much  more  easily 

Serformed  than  the  first,  inasmuch  as  the  substance  is  easier  cut  with  the 
ung-Kpade,  more  free  to  separate  and  shake  with  the  graip,  and  less  care 
required  to  retain  the  rectangular  figure  formerly  eiven  to  the  dunghill. 
The  weather  at  the  second  turning  will  be  warm,  and  the  fermentation,  of 
course,  rapid,  so  that  apprehension  may  be  excited  that  it  will  proceed  to 
an  injurious  extent  for  the  materials  composing  the  dunghill.  For  raising 
turnips,  however,  there  is  little  dread  of  the  fermentation  proceeding  too 
far,  as  it  is  matter  of  experience  that  the  more  effete  the  dung  is,  the  more 
valuable  it  is  for  the  nourishment  of  the  tuiiiip  plant,  as  is  well  known  to 
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ererr  turnip  fanner.  When  in  this  Talaable  state  beat  Yaa  almost  entirely 
left  It,  it  baa  become  like  soft  soap,  and  rises  in  lumps  with  the  graip,  and 
would  almost  cut  into  pieces  with  the  shoveL  It  is,  moreover,  sappy,  co- 
hesive, greasy,  and  of  a  dark-brownish  black  color.  The  larger  the  mass  in 
which  the  dune  in  this  state  is  found,  the  more  valuable  it  is  for  turnips. 
To  check  rapid  fermentation,  a  spitfull  of  earth  around  the  dunghill  thrown 
upon  its  top,  win  have  that  effect  to  a  certain  degree.  It  is  supposed  by 
many  farmers  who  grow  Swedish  turnips  to  a  large  extent,  that  dung  uf 
the  same  year  cannot  be  transformed  mto  this  state  in  time  for  Sw^ish 
turnips,  which  oueht  to  be  sown  before  the  middle  of  May ;  and  in  the 
temperature  of  ordinary  seasons  in  Scotland  at  that  time,  the  observation, 
I  dare  say,  is  correct.  To  obviate  the  want  of  so  valuable  an  ingredient 
as  old  muck,  it  is  the  practice  of  some  farmers  to  keep  dung  on  purpose 
over  the  year.  This  would  no  doubt  be  a  difficult  matter  on  farms  which 
depend  entirely  on  their  own  produce  for  the  manure  applied  on  then ;  but 
let  the  sacrifice  be  made  for  one  year  either  to  collect  farm-yard  dung  from 
externa]  sources,  and  form  it  into  a  dunghill  for  the  succeeding  year,  or 
purchase  other  manure  to  a  large  extent  for  one  year,  to  raise  a  crop  of 
turnips,  and  reserve  the  farm-yard  dung  £or  the  Swedish  turnips  of  the 
next  year,  and  the  object  is  gained.  I  have  known  many  farmers  attain 
this  object  to  a  partial  extent,  but  no  one  whom  I  have  observed  practice 
it  to  so  great  an  extent  as  Mr.  Smith,  when  he  was  at  Grrindon  in  North 
Durham,  where  he  possessed  the  fine  stock  of  Short-Horns  that  was  ad- 
mired by  all  who  saw  them.  The  dung  of  the  year  was  made  fit  for 
white  turnips,  which  were  not  so^vn  for  a  month  or  so  after  the  Swedes, 
and  when  both  heat  and  time  combine  to  bring  it  to  a  proper  state  for  use. 
(1864.)  The  subject  of  composU,  when  followed  out  in  all  its  bearings, 
is  an  extensive  one— for  there  is  not  a  single  article  of  refuse  on  a  farm 
but  what  may  form  an  ingredient  of  a  compost,  and  be  converted  into  a 
manure  fit  for  one  or  more  of  the  cultivated  crops.  At  the  same  time  there 
is  ereat  labor  attending  the  formation  of  composts  of  every  kind,  as  the  ma- 
terials cannot  be  collected  together  without  horse-labor ;  and  in  summer, 
when  those  materials  are  most  abundant,  the  labors  of  the  field  are  most 
impoitant,  and  to  devote  then  the  time  required  to  collect  them,  would  be 
to  sacrifice  part  of  the  time  that  should  be  occupied  in  indispensable  field- 
labor.  I  believe  the  most  economical  mode  of  forming  composts  is  to  col- 
lect materials  at  times  when  leisure  offers  for  the  purpose ;  and  when  tbej 
have  accumulated  in  sufficient  quantity  in  the  space  allotted  for  their  use, 
they  can  be  put  together  by  the  field-workers  when  not  necessarily  en- 
gaged in  the  field.  This  advice  will  not  suit  the  temper  of  those  who, 
wishing  to  obtain  their  object  at  once,  would  make  the  forming  of  com- 
posts, or  any  other  thing  they  have  in  hand  at  the  time,  the  principal  busi- 
ness of  the  &rm ;  but  you  should  be  very  cautious  in  determining  to  exe- 
cute any  piece  of  work  that  diverts  horse-labor  from  its  legitimate  pursuits. 
I  speak  on  this  subject  in  this  manner  from  direct  experience,  for  I  waa 
once  strongly  impressed  with  the  benefits  to  be  derived  from  using  com- 
posts ;  and  having  plenty  of  materials  at  my  command  for  making  what  I 
conceived  should  be  good  manure  for  the  land,  I  persuaded  myself  that 
manure  to  any  extent  might  be  made  on  the  farm.  Having  access  to  an 
unlimited  quantity  of  rough  bog-turf  and  peat,  large  quantities  of  dry  leaves 
in  autumn,  black  mould  to  some  extent,  and  those  usual  refuse  products 
of  the  farm— quicken  and  potato-haulms,  with  plenty  of  shell-marl  and  a 
stratum  of  fine  clay  associated  with  it,  and,  of  course,  lime-shells  from  the 
market-town  at  all  times,  1  was  id  these  circumstances  perhaps  fully  mora 
fiivorably  utuated  for  making  composts  than  most  farmeia.    But  little  did 
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I  anticipate  the  labor  I  undertook.  Two  years  convinced  me  that  it  was 
no  cbila's  play  to  collect  together  bog-turf,  marl,  lime,  dry  leaves  and  rub- 
bish into  one  focus,  and  cart  them  all  out  again  to  the  neld  or  fields  dea- 
tined  to  receive  the  benefits  of  their  composition.  I  put  together  the  ma- 
terials in  the  best  manner  I  could  devise  or  hear  of,  turned  them  at  proper 
times  with  the  greatest  care,  and  certainly  enjoyed  the  satisfaction  of  ma- 
king a  gi'eat  deal  of  stuff  apparently  well  adapted  for  the  purpose  intend- 
ed ;  and  in  regard  to  its  quality,  I  invariably  found  that  the  oldest  made 
compost  looked  richest,  most  uniform  in  its  texture,  and  most  active  in  its 
effects,  like  old  rotten  muck;  but  notwithstanding  these  favorable  appear- 
ances, unless  very  large  quantities  were  applied,  little  benefit  was  derived 
from  them ;  and  even  from  40  to  50  cart-loads  to  the  imperial  acre  did  not 
produce  the  good  effects  of  12  cart-loads  of  good  muck.  I  could  have 
managed  the  manual  part  of  the  work  to  any  extent,  for  hired  laborers 
could  have  been  found  to  do  it  by  piece-work,  and  the  bog- turf  was  ob- 
tained on  that  condition ;  but  the  horse-labor  was  overpowering,  for  every 
acre  thus  required  a  cartage  of  80  to  100  loads  to  provide  no  more  than 
sufficient  manure  for  it.  An  extra  pair  of  horses  could  not  have  over* 
taken  the  additional  labor  thus  imposed  on  the  horses,  and  to  incur 
that  expense  continually  for  the  problematical  good  to  be  derived  from 
the  largest  source  of  materials  I  possessed,  namely,  grassy-bog-turf,  and 
peat-turf,  was  more  than  the  most  sanguine  farmer  is  warranted  in 
risking. 

(1865.)  It  may,  perhaps,  prove  interesting  to  relate  a  few  of  the  com^ 
posts  I  made  with  those  materials.  1.  The  first  was  a  compound  of  peat- 
turf  and  lime-shells.  The  turf  was  wheeled  to  the  margin  of  the  bog  on 
hard  land,  and  allowed  to  lie  some  weeks,  to  drip  the  water  out  of  it,  and  ^ 
to  make  it  lighter  for  cartage.  The  lime  was  mixed  in  the  proportion  of 
1  cait  of  lime  to  27  of  turf.  Afler  the  compound  was  twice  tumea,  the  mast 
became  a  fine  greasy  pulp  in  the  course  of  a  few  weeks  in  spring  and  thp 
early  part  of  summer — so  greasy  that  no  one  could  walk  on  it  without  slip 
ping.  It  was  applied  to  good  turnip  land,  to  raise  tuinips,  and  the  rule 
adopted  to  determine  the  quantity  requisite  for  an  acre  was,  in  the  first 
place,  to  fill  the  drills  with  it,  and  the  Quantity  required  to  do  this  was  fi-om 
30  to  40  double  cart-loads  per  acre.  The  crop  of  white  turnips  was  only 
tolerable,  and  certainly  not  nearly  equal  to  what  was  raised  in  the  same  field 
with  12  loads  of  farm-yard  dung,  while  the  field  became  troublesomely 
covered  with  the  bog-thistle,  as  also  the  common  field-thistle,  and  a  few  of 
the  bur-thistle,  the  lime  not  having  been  in  sufficient  quantity  to  destroy  the 
vitality  of  the  thistle-seed  contained  in  the  turf,  though  the  degree  of  heat 
created  in  the  mass  €0  reduce  it  to  a  pulp  was  considerable.  2.  Another 
compost  was.  made  of  peat-turf  and  farm-yard  dun^,  with  a  sprinkling  of 
lime,  as  directed  by  the  late  Lord  Meadowbank  in  nis  celebrated  treatise 
on  that  subject,  and  which  you  may  consult.*  The  effect  produced  from 
this  was  better  than  the  former  compost,  but  still  not  equal  to  the  usual 
quantity  of  dung.  3.  A  mixture  of  lime  and  black  mould,  on  some  head- 
ridges  that  had  too  much  eaith  accumulated  upon  them,  was  only  applied 
before  the  land  was  -drilled  up  and  dunged  for  turnips,  to  thicken  the  soil; 
and  labor  such  as  this  is  not  thrown  away.  4.  I  tried  a  compost  of  rape-cake 
and  earth,  the  compound  was  not  proportioned,  but  enough  of  the  cake 
was  sprinkled  on  while  the  earth  was  turning  over,  to  bring  a  very  brisk 
fermentation  to  the  mass.  Afber  the  heat  had  nearly  subsided,  it  was  ap- 
plied for  tunups,  and  with  much  .success.    I  may  mention  that  no  accouni 
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was  taken  of  the  exact  number  of  cart-loads  per  acre  of  tliis  or  any  otiier 
of  the  composts  that  were  applied,  such  particulars  being  seldom  noted  by 
farmers,  who  are  chiefly  guided  by  judgment  in  the  quantity  of  manure 
which  any  crop  should  receive.  5.  Shell-marl  and  bog-turf,  when  mixed, 
produced  no  heat,  and  of  course  were  never  reduced  into  a  uniform  mass, 
for  without  the  agency  of  heat  it  is  impossible  to  make  any  compost  homo- 
geneous. 6.  The  bog-turf  burnt  in  the  form  of  kilns,  produced  ashes 
which  varied  much  in  their  specific  gravities ;  those  of  a  white  color  being 
light  and  ineffective  as  a  manure,  while  the  red  color  were  heavy,  earthy 
in  appearance,  and  well  suited  to  raise  turnips ;  but  I  was  unable  to  dis- 
tinguish beforehand  which  turf  yielded  the  white  and  which  the  red  ashes. 
The  trouble  attending  the  casting  of  the  turf  in  the  bog,  wheeling  it  to  the 
aide,  exposing  it  to  the  air  to  dry,  and  afterward  either  burning  it  to  ashes, 
or  calling  it  away  for  compost,  was  much  greater  than  the  quantity  of 
ashes  obtained,  or  the  quality  of  compost  formed  would  remunerate.  Two 
years'  labor  with  this  concoction  of  materials  were  sufficient  to  give  me  a 
distaste  for  the  business,  and  at  length  I  dropped  it,  and  preferred  going 
into  the  neighboring  towns  to  purchase  sti*eet  and  stable  and  cow-house 
manure,  and  bone-dust.  These  never  disappointed  me,  and  the  eating  off 
of  the  turnips  which  they  raised  every  year  with  sheep,  soon  put  the  soil  in 
a  fertile  state.  Notwithstanding  this  resolution,  I  made  a  point  every  year 
of  making  up  a  large  compost-heap  of  the  quicken  gathered  from  the  fallow 
land,  as  it  was  preparing  for  the  turnips-— of  the  potato-haulms  as  they 
were  harrowed  together — and  of  the  dried  leaves  in  autumn,  which  would 
otherwise  have  blown  about  the  lawn  and  shiiibberies — and  of  any  other 
refuse  that  could   be  collected  together  on  the  farm.     These  with  the  as-  I 

sistance  of  a  little  fresh  horse-dung,  and  such  water  as  the  liquid-manure 
tank,  which  was  situate  in  the  compost  couit,  afforded,  a  compost  was 
formed  every  year,  which  assisted  in  extending  the  boundaries  of  the  turnip 
crop;  and  if  that  portion  of  the  crop  was  not  always  heavy,  the  greater  or 
less  proportion  of  the  turnips  eaten  off*  by  sheep  enabled  it  to  produce  its 
Bhare  of^the  succeeding  com  crops  and  grass,  while,  at  the  same  time,  the 
soil  was  thickened  by  the  mould  reduced  from  the  compost.  7.  Any  of 
the  animals  that  fall  by  disease,  when  their  carcasses  are  subdivided,  and 
mixed  in  a  large  quantity  of  earth  powdered  with  a  little  quicklime,  will 
make  a  compost  far  superior  to  any  of  the  preceding  vegetable  materials, 
for  raising  turnips,  especially  Swedes.  8.  The  produce  of  privies,  and 
pigeons'  dung,  as  well  as  the  dung  of  fowls  from  the  hen-houses,  form  ex- 
cellent ingredients  for  putting  into  the  tank  of  liquid  manure  to  melt,  and 
afterward  to  distribute  it  over  a  compost  9.  Of  late  years  saw-dust,  which 
was  long  considered  a  useless  article,  and  which  may  be  obtained  in  quan- 
tity on  some  farms  where  saw-mills  are  at  work,  is  now  rendered  useful  in 
compost  by  being  mixed  with  farm-yard  dung,  fermented  to  a  considerable 
degree  of  heat,  and  then  subdued  with  water;*  and  it  may  also  be  mixed 
with  ^  of  its  proportion  of  lime  and  road  scrapings,  and  turned  and  kept 
in  compost  for  3  years.t  Such  a  compost  has  raised  crops  of  tuniips,  as  evi- 
denced by  Mr.  William  Sim,  Drummond,  Invemess-shire,  and  Mr.  H.  H. 
Drummond  of  Blair-Drummond,  Perthshire.  10.  Spent  tanner's-bark, 
when  laid  down  for  a  time  on  the  road  around  the  steading  and  trampled 
under  foot  and  bruised  by  cart-wheels,  and  then  formed  into  a  compost 
with  either  dung  or  lime,  and  allowed  to  stand  for  a  considerable  time, 
might  be  rendered  into  good  manure  for  turnips.  Saw-dust  and  tanner's 
bark,  or  refuse  of  the  bark  of  fir-trees,  will  not  bear  the  expense  of  a  long 
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carriage;  but  where  a  supply  of  them  is  near  at  hand,  then* decomposition, 
though  occupying  a  long  time  to  effect,  is  worth  the  trouble.  11.  In  the  vi- 
cinity of  villages  where  fish  are  cured  and  smoked  for  market,  refuse  offish 
heads  and  guts,  or  liver  and  oil  refuse,  make  an  excellent  compost  with 
earth.  Near  Eyemouth  and  Bummouth,  on  the  Berwickshire  coast,  30 
barrels  of  fish  refuse,  with  as  much  earth  from  the  head-ridges  as  will 
completely  cover  the  refuse,  is  suffcient  dunging  for  an  imperial  acre. 
The  baiTel  contains  30  gallons,  and  4  haiTels  make  a  cart-load,  which  sell 
for  Is.  6d.  per  barrel.  From  400  to  600  barrels  may  be  obtained  for  each 
farm  in  the  neighborhood  in  the  course  of  the  season.  12.  Whale-blubber 
when  mixed  with  earth  forms  a  good  compost  for  turnips.  As  this  is  a 
mr»st  caustic  substance  in  a  fresh  state,  it  should  be  compounded  with  a 
large  propoitiou  of  earth,  and  turned  over  and  kept  for  at  least  3  years 
until  the  compost  becomes  inert.  I  have  seen  a  blubber  compost,  2  years 
old,  applied  as  top-dressing  on  grass,  burn  up  every  plant  by  the  roots,  but 
after  it  liecomes  apparently  effete  it  raises  excellent  turnips.  13.  I  have 
heard  of  a  compost  being  made  of  whin  and  broom  cuttings  and  earth,  3 
loads  of  earth  to  one  of  the  cuttings  being  mixed  together  and  watered  for 
2  or  3  days,  and  to  remain  untouched  for  8  or  10  days  more,  when  it  is 
turned  and  again  allowed  to  rest  for  10  days,  when  it  is  fit  to  be  applied  as 
manure.  The  cost  of  making  this  compost  was  estimated  at  2s.  per  cart- 
load, and  it  is  said  to  have  raised  wheat  and  oats  well.  But  the  fish  refuse 
which  I  noticed  before  is  to  be  obtained  at  some  places  at  2s.  a  load,  and 
there  can  be  no  comparison  in  the  relative  value  of  it  and  the  cuttings. 
You  thus  see  how  endless  is  the  subject  of  composts  for  manure  ;  and  it 
is  obvious,  from  what  has  been  said,  that  the  kind  of  compost  which  you 
may  make  depends  entirely  on  the  nature  of  the  materials  which  can  be 
supplied  in  your  immediate  neighborhood. 

(1866.)  So  numerous  are  the  articles  which  are  now  presented  to  the 
notice  of  the  fanner  in  the  name  of  manures,  that  but  to  notice  each  shortly 
would  occupy  many  pages ;  nor  is  it  incumbent  on  me  to  describe  them 
at  present,  as  the  greatest  number  have  yet  to  establish  a  character  for 
themselves  by  repeated  experiments  in  successive  years.  This  will,  no 
doubt,  put  some  of  them  to  too  severe  a  trial ;  but  it  will  be  necessary, 
inasmuch  as  they  may  not  be  able  in  the  second  year  to  confirm  the  pre- 
tensions they  assumed  in  the  fi  i*st.  I  remember  of  a  compound  which  be- 
came celebrated  some  years  ago,  after  one  year's  trial,  for  the  turnips 
raised  with  it  were  really  good,  and  could  have  stood  a  comparison  with 
those  grown  by  the  best  muck  of  the  farm  ;  but,  alas,  in  the  second  year, 
even,  the  substance  was  almost  a  complete  failure — not  that  the  original 
composition  would  have  failed  in  the  second  any  more  than  it  did  in  the 
first  year,  but  the  demand  for  it  in  the  second  year  had  probably  increased 
so  much  in  consequence  of  the  success  attending  its  use  in  the  fii*st,  that 
the  manufacturer,  to  supply  the  market  with  the  desired  quantity,  had 
taken  the  liberty  to  injure  its  quality  ;  and  the  consequence  to  him  was 
exactly  what  he  himself  might  have  anticipated  :  the  farmer  lost  faith  in 
the  manure  and  distrusted  the  manufacturer.  I  was  induced  by  a  flaming 
advertisement  which  appeared  constantly  in  the  papers  at  the  time,  to  try 
a  compound  manure ;  but  in  this  substance  I  was  only  once  deceived— 
'*  once  and  for  aye,"  for  in  tnith  it  had  no  better  effect  in  i-aising  turnips, 
for  which  it  was  specially  recommended,  than  black  mould  which  was 
tried  alongside  of  it.  Such  results  as  these  should  induce  caution  in  the 
use  of  compound  manures,  the  composition  of  which  is  unknown  to  you ; 
still  it  is  rignt  to  ti-y  them,  as  some  one  may  turn  out  to  be  a  really  valua- 
ble substance  ;  but  the  tiials  should  be  made  at  first  on  a  small  scale,  if 

(331) 


168  THE  BOOK  OF  THE  FARM — SP&IlfG. 

you  arc  among  tlie  first  to  try  it ;  but  if  you  hear  of  others  having  suc- 
ceeded, then,  of  course,  your  confidence  may  be  yielded  to  it  with  the 
greater  safety.  To  make  known  whether  any  new  substance  has  succeed- 
ed or  not,  I  think  it  is  incumbent  on  every  farmer  to  do  so  for  the  sake  of 
his  brother  fanners,  and  there  are  now  many  publications  which  devote 
themselves  to  the  promulgation  of  rural  practice.  But  I  have  been  of 
opinion  for  many  years  that  no  farmer  should  purchase  any  compounded 
substance  advertised  as  a  manure,  unless  it  happens  to  be  a  natural  sub- 
stance ;  for,  even  in  the  hands  of  honest  men,  compounds  may  fail  to  con- 
tinue to  afford  the  satisfaction  they  once  did,  as  carelessness  in  compound- 
ing an  article  that  is  much  in  demand,  and  of  which  large  quantities  are 
made  at  a  time,  is  a  very  natural  and  not  an  uncommon  consequence. 
Besides,  failure  in  a  case  of  this  kind  is  a  very  serious  matter  to  the  farmer. 
It  is  not  merely  the  value  of  the  article  itself  which  constitutes  his  entii-e 
loss,  though  even  that  may  be  considerable,  but  the  consequence  to  future 
years.  The  crop  immediately  dependent  on  the  manure  is  not  only  defi- 
cient, but  the  refuaining  part  of  the  deficient  crop  is  always  of  inferior 
quality.  This  is  an  invaiiable  effect  in  every  crop  ;  and  its  converse  be- 
ing equally  true,  that  a  full  crop  is  always  one  of  fine  quality,  and  not  only 
this,  but  every  crop  in  the  couree  of  the  rotation  is  affected  by  the  state  of 
the  one  which  directly  receives  the  manure,  that  is,  if  the  fallow  crop,  as 
the  turnip  crop  is  called,  be  deficient  and  of  inferior  quality,  the  succeed- 
ing ones  will  not  exhibit  that  vigor  of  growth  by  which  a  fiill  fallow  crop 
is  invanably  succeeded.  I  do  not  pretend  to  explain  the  cause  of  this  re- 
sult, nor  have  I  ever  seen  it  attempted  to  be  explained,  but  as  a  fact  it  is 
indisputable,  and  I  have  heard  the  fact  noticea  by  many  farmora.  You 
thus  see  how  very  much  it  is  for  your  interest  to  be  assured  of  the  efficacy 
of  every  manure  that  you  are  to  apply.  To  be  assured  of  their  efficacy, 
it  has  been  recommended  to  analyze  every  manure  before  it  is  applied,  in 
order  to  ascertain  whether  it  is  really  the  article  it  is  given  out  \ot.  As 
an  instance  of  the  necessity  for  such  analysis,  I  will  quote  a  case  or  two 
adduced  by  Mr.  Madden.  He  says  :  "  Three  different  specimens  of  ni- 
trate of  soaa  were  submitted  to  analysis,  when  they  were  found  to  contain 
respectively  14,  25  and  26  per  cent,  of  common  salt.  Now  these  speci- 
mens were  purchased  from  extensive  dealers  in  the  article,  and  were  con- 
tained in  the  bags  in  which  it  was  imported,  so  that  we  have  no  reason  for 
suspecting  the  honesty  of  the  retailer;  and  it  follows,  therefore,  that  this 
shameful  amount  of  adulteration  must  be  efiected  prior  to  its  being  shipped 
for  Britain.  I  would  desire  that  you  bear  in  mind,  however,  the  fact 
that  the  presence  of  common  salt,  even  to  this  enoimous  extent,  may  he 
natural,  but  yet  the  imposition  upon  the  British  farmer  is  equally  glaring, 
whichever  be  the  case,  as  will  be  seen  by  tlie  following  statement  regard- 
ing baltpetre.  This  article,  likewise,  contains  common  salt,  though  in 
much  smaller  quantities  ;  but  in  this  instance  the  fact  is  not  attempted  to 
bo  concealed.  Every  cargo  is  analyzed  at  the  India  House  before  it  is 
sold,  and  the  per  centage  of  salt  mai*ked  upon  it ;  and  the  amount  of  salt 
is  deducted  from  the  lot  purchased.  For  example,  suppose  the  saltpetre 
contained  10  per  cent,  of  salt,  if  the  purchaser  buys  100  cwts.  he  receives  the 
100,  but  only  pays  for  90.  Hence,  therefore,  there  is  no  deception  ;  but 
we  would  ask  how  it  happens  that  the  same  is  not  done  with  the  nitrate 
of  soda,  and  that  those  specimens  containing  from  14  to  26  per  cent,  of 
salt,  should  all  be  sold  at  one  and  the  same  pnce  %  Why,  if  justice  were 
done  in  this  case,  the  specimen  containing  26  per  cent,  should  have  sold 
at  22s.  in  place  of  25s.,  if  that  be  the  fair  price  for  the  lot  containing  14 
per  cent. ;  and  if,  on  the  conti*ary,  %^^,  is  the  proper  price  for  the  pure  ar- 
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tide,  these  three  lots  should  have  sold  respectively  at  21s.  6d.,  18s.  9d.,  and 
18s.  6d.  per  cwt''  I  may  here  meution,  casually,  in  regard  to  the  pres- 
ence of  salt  in  hoth  the  saltpetre  and  nitrate  of  soda,  that  it  must  be  natural. 
And  not  placed  there  by  human  agents ;  for  common  salt  in  the  countiies 
whence  these  articles  are  imported,  is  much  higher  piiced  than  the  ar- 
ticles themselves.  Stiictly  in  connection  with  die  purity  of  manures  is 
the  price  demanded  for  them  of  the  farmer.  If  other  articles  are  charged 
in  the  same  proportion  as  saltpetre  is,  as  is  shown  by  the  following 
statement  of  Dr.  Madden,  the  profits  of  the  manure-dealer  must  be 
much  greater  than  those  of  the  farmer,  even  after  all  the  risk  he  runs 
in  using  manures  unknown  to  him.  **  Before  leaving  this  interesting  sub- 
ject," continues  Dr.  Madden,  "  1  would  make  one  other  observation,  viz., 
concerning  saltpetre.  I  find  by  reference  to  the  most  extensive  purchas- 
er of  this  article,  that  it  sells  at  the  India  House  in  5-ton  lots  at  a  piice 
varying  from  2ds.  to  29s.  per  cwt. ;  whei^as  it  is  retailed  to  farmers  at  the 
enormous  charge  of  from  50s.  to  55s.  For  example,  I  analyzed  a  speci- 
men sold  to  a  farmer  at  55s.  per  cwt.,  and  detected  2  per  cent,  of  salt  in  it; 
whereas  another  specimen,  purchased  at  the  India  House  at  28s.  6d.  per  cwt., 
contained  less  than  1^  per  cent,  of  salt ;  and,  be  it  remembered,  the  lots 
were  purchased  at  neai'ly  the  same  time,  during  which  there  had  been  lit- 
tle or  no  fluctuation  in  the  market."  In  a  note.  Dr.  Madden  mentions  the 
practice  of  an  extensive  dealer  in  nitrate  of.  soda  in  England,  that  he  ex* 
amines  whatever  he  buys,  and  finds  the  average  amount  of  salt  to  be  from 
8  to  10  per  cent.,  and  that  he  rejects  as  "  useless  stuff**  any  lot  containing 
over  13  per  cent.*  The  puiity  of  so  simple  a  substance  as  saltpetre  or 
nitrate  of  soda  can  at  once  be  ascertained  by  analysis,  but  the  case  is 
rather  different  with  many  of  the  compounds  at  present  offei-ed  to  the  ac- 
ceptance of  farmers ;  their  analysis  can  hardly  prove  so  satisfactoiy.  If 
experiments  are  to  be  made  with  substances  extraneous  to  the  farm,  I 
think  that  chemist  would  act  most  judiciously  who  would  suggest  a  mix- 
ture of  a  few  of  those  simple  substances  which  he  conceives  would  benefit 
any  particular  crop,  or  the  whole  series  of  crops  usual  through  a  rotation, 
rather  than  any  compound,  however  high  sounding.  A  farmer  can  at 
once  see  what  he  is  about  when  he  himself  forms  a  compound  of  various 
simple  substances,  differently  proportioned,  as  suggested  to  him  by  an  in- 
telligent chemist.  He  can  purchase  each  of  these  in  as  pure  a  state  as 
they  usually  are  made  by  practical  chemists,  who  make  them  on  a  large 
scale.  He  himself  does  not  know  what  may  be  the  result  of  their  appli- 
cation ;  he  only  expects  results  such  as  he  is  led  to  expect  from  the  in- 
formation given  him  by  the  chemist ;  but,  working  as  he  does,  even  in  the 
dark,  when  he  works  under  the  guidance  of  a  scientific  man,  who  has  no 
interest  in  the  materials  he  recommends,  he  has  confidence  in  what  he  is 
about  to  undertake,  because  he  considers  himself  as  his  own  agent  in  the 
business,  purchasing  simple  ingredients,  the  nature  of  which  is  known  to 
every  one,  and  the  commixing  of  which  has  been  performed  under  his 
own  eye.  Far  different  is  the  case  when  he  employs  an  article  the  purity 
or  impurity,  the  efficacy  or  inefiicacy,  of  which  is  equally  unknown  to  hira, 
and  in  the  application  of  which  ho  cannot  anticipate  a  single  result.  Till 
some  such  plan  is  established  for  the  use  of  extraneous  manures,  their  re- 
sults will  be  determined  by  mere  chance,  and  the  confidence  of  the  farmer 
in  them  will  fluctuate  every  year  as  the  result  turns  out  favorably  or  oth- 
erwise, till  at  length  the  use  of  them  will  be  abandoned  with  contempt. 
All  natural  substances  used  as  manure,  such  as  bones,  gypsum,  guano» 
nitrate  of  soda,  &c.,  are  not  the  objects  of  the  foregoing  remarks ;    bat 
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fibould  it  be  ohjected  that  the  suhstance  of  the  coiDpoun<l  manures,  being 
themselves  natural  compounds,  cannot  be  sold  *as  simple  substances,  it  may 
be  answered  that  all  the  natural  compounds  which  they  contain,  by  being 
rendered  dry  or  concentrated,  could  oe  sold  as  natural  compounds,  which 
may  perhaps  become  equally  valuable  as  othei's  ;  but  as  long  as  they  are 
mixed  up  with  other  matter,  no  one  can  say  whether  the  valuable  or  val- 
ueless materials  in  them  predominate. 

(1867.)  A  pimple  list  of  the  various  ing^redients  at  present  in  the  market 
for  the  use  of  farmei-s  will  puzzle  you  as  to  the  choice  you  should  make 
among  them.  The  names  and  prices  are  taken  from  the  Mark- Lane  Ex- 
press of  24ih  April,  and  the  New  Farmers'  Joui-nal  of  8th  May,  1843. 
They  are  as  follows : 


Animal ized  black.  X3  3a.  to  £3  5s.  per  ton  at 

Dnubar. 
Afirricultaral  nalt.  34s.  per  ton. 
Chie-foa,  Sis.  per  cwL 
Clarke's  desiccatrd   compost,  X3  128.  6<L  per 

hhd.,  paflScieut  for  3  acres. 
Chloride  lime,  Sds.  per  cwt. 
Daniel I's  new  Brintol  manure,  8ii.  per  qr. 
Graves,  £6  lOs.  per  ton. 
0>  psam  at  the  water-ride.  33s.  6d.  per  ton :  land 

and  lioQsed,  SSs.  to  43s.  per  too,  according  to 

<}iiantity. 
Gnm wade's  prepnratMn  for  tnmip-fly,  10s.  6d. 

per  packet,  ramcient  for  3  acret>. 
Guano,  lOs.  to  Ms.  per  cwt,  according  to  quality. 
Hunt's  bone-dust,  18s.  per  qr. 
Hoot's  half-inch  bone,  IGh.  per  qr. 
Hunt's  artificial  Ruano.  £8  per  ton. 
Hunt's  new  fertilizer,  138.  4d.  per  qr. 
Lance's  carbon,  12s.  per  qr. 
Lance's  humus,  Ms.  per  qr. 
Liverpool  Abbatioir  Company's  animalizcd  ma- 

nonng  powder.  X3  10s.  per  ton. 
Muriate  of  ammonia,  24s.  per  cwt 
Muriate  of  lime,  12s.  per  cwt 
Nitrate  of  soda,  18s.  to  IHs.  6d.  per  cwt,  duty 

paid. 
Nitrate  of  potash  (saltpetre)  S6s.  6d.  per  cwt 


Owen's  animalited  carbon,  25bl  per  ton.  free  on 
board  at  Copenhagen. 

Potter's  artificial  guano.  15sl  per  cwt 

Poiiteviu's  patent  disinfected  manure,  13a.  6d. 
per  c^r. 

Poittevmi's  highly  concentrated  maniire,  SQl 
per  qr. 

Peire  nit,  4s.  per  cwt 

Rape  dusf,  £7  to  X8  per  ton. 

Karpe-cake,  X6  10s.  to  £7  per  ton. 

Hags,  £4  to  £4  lOs.  per  ton. 

Soda  oAu  Ms.  to  ICs. 

Snlphoric  acid,  2|d.  per  lb. 

Sulphur  for  destroying  worma  in  tnmipi^  Ite 
per  cwt. 

Soap-aiihcs,  10s.  per  ton. 

Sulphate  of  soda,  7s.  6d.  per  cwt 

Sulpliste  of  ammonia.  18s.  per  cwt  at  Dundee. 

Trimmer's  compost  for  clover,  wheal  and  tur- 
nips. 

Urate  of  the  London  Mannre  Company,  £5  per 
ion. 

Watson's  granulated  compost  10s.  per  cwt 

Wolverhampton  imperial  compost,  (Alexan- 
der's,) 12s.  per  qr.,  subject  to  carriage  to 
London,  or  forwarded  from  Wolverhampton. 

Willey  dust  £4  4s.  per  ton. 

Wright's  alkalies^  288.  to  42a.  per  cwt 


The  following  are  the  weights  per  bushel  of  some  of  the  substances  enu- 
merated above : 


Per  bushel — ^Ibf.     lbs. 

Ainicoltural  salt 75  to  80 

Alexander's  compost 6.5 

Bone-dust 42  to  44 

Clarke's  desiccated  compost 60  to  65 

Daniell's  Bristol  manure 50 

Guano.  forei|fn 56 

Potter's 65 

Gypsum 80  to  64 

Hunt's  new  fertilizer 65 

Muriate  of  ammonia 65  to  70 


Per  bushel— lbs.    lbs. 

Nitrate  of  aoda. 80 

Pctre  salt 73 

Rape-dust 56 

Saltpetre 80 

Soda-ash 60 

Sulphate  of  ammonia 70 

of  aoda 60  to  65 

Trimmer's  compost  for  clover,  wheat 

and  turnips 60  to  €S 

Urate 50 


(1868.)  To  reduce  farm  yard  dung  to  the  saponaceous  state  recommended  and  described  in 
(1863).  is  contrary  to  the  theory  propounded  by  non-practical  writers;  and  for  the  ordinary  ma- 
nnring  of  tlie  farm,  the  recommendation,  it  may  be  acVnowledged,  is  carried  to  an  extreme ;  hot 
for  the  purpose  of  raising  a  good  crop  of  turnips,  and  especially  of  that  invaluable  kind  the  Swe- 
dish, it  is  beyond  dispute  that  no  manure,  of  whatever  kind,  is  eo  congenial  to  their  constitution  aa 
well-made  old  mock.  Until,  therefore,  a  substitute  is  found  for  this  in^dient  equal  to  it  in  eflBca- 
cy.  and  as  attainable,  it  will  be  made  and  applied  by  every  farmer  who  is  desirous  of  raising  a  good 
crop  of  Swedidi  turnips.  The  recorded  opink)ns  of  Sir  Humphry  Davy  on  this  subject,  tliough  oft  re- 
ferred to  to  caution  practical  men  against  his  conclusions,  neverineless  deserve  examination,  because 
of  the  common-sense  like  manner  m  which  he  states  his  views,  and  on  this  account  these  sliould  be 
the  more  explicitly  refuted ;  and  that  they  will  one  day  be  refuted  I  have  no  doubt,  for  I  am  per- 
suaded that  where  practice  and  theory  disagree,  theory  will  be  found  to  be  in  the  wrone.  In 
regard  to  the  general  principle  of  the  action  of  vegetable  manures,  he  says :  "  There  can  be  no 
doubt  that  the  straw  ol  different  crops,  immodiatelv  plowed  into  the  ground,  affords  nourisiiment 
to  plants,  but  there  is  an  objection  to  this  method  of  using  straw,  from  the  difficulty  of  bur>-in.ff  long 
straw,  and  from  in  rendering  the  hnabaadry  fooL*'  Yoa  observe  at  once,  here,  that  the  theory 
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of  the  aae  of  clean  straw  as  a  manare  in  objcctcil  to  solely  on  the  iicore  of  a  difficolty  of  astnj^  it 
in  that  state  in  practice.  Ifnvck  an  objection  may  be  valid  against  tlie  Ofie  of  straw,  so  may  it 
be  against  the  cue  of  uufermeutcil  diin^.  If  practice  is  lo  be  respected  in  tliis  instance,  why  not 
in  the  other;  bat  Sir  Humphry  proceeds  to  render  the  straw  more  manageable  when  he  8a3's — 
**  When  straw  is  made  to  ferment,  it  becomes  a  more  manageable  manure ;  bat  there  is  likewise, 
on  the  whole,  a  great  loss  of  nutritive  matter.  More  mauure  is  perhaps  supplied  for  a  rouKh 
crop;  but  tlio  laud  is  leM  improved  than  it  would  be  supposing  the  whole  of  the  vegetable 
matter  could  be  finely  divided  and  mixed  with  the  soil."  Here  the  remark  snggests  itwif,  that 
If  straw  id  allowed  to  be  fermented  because  of  its  being  mora  manai^eable  in  that  state  for  prac- 
tice, so  might  dung  be  allowed  to  be  more  fermented  for  the  same  rea5on.  If  deference  is  paid  to 
Sractice  in  one  cane,  why  not  in  tlie  other  7  To  obviate  the  inconvenience  of  bur^-ing  long  straw, 
ir  Humphry  recommeudii  it  to  be  chopped  thns:  "It  is  osual  to  carry  straw  that  can  be  em- 
ployed for  uo  other  purpose  to  the  dungnill  to  ferment  and  decompose :  but  it  is  worth  experi- 
ment whetlicr  it  mav  not  be  more  economically  applied  when  chopped  small  by  a  proper  machine, 
and  kept  dry  till  it  is  plowed  in  for  the  use  of  a  crop.  In  this  case,  though  it  would  decompose 
much  more  slowly,  and  prodnce  less  efiV>ct  at  first,  yet  its  influence  would  be  ranch  more  lasting." 
1  have  uo  doubt  that  chopped  straw  would  raise  potatoes  on  strong  clay  land,  onU  when  applied 
on  summer-fallow  a  good  crop  of  wheat  would  also  be  raised ;  out  in  all  free  soils,  straw,  in 
whatever  state,  whelhcr  lonsr  or  chopped,  would  only  keep  tlie  soil  so  open  as  to  lot  in  drontb, 
retard  vegetation,  and  it  would  be  found  lying  at  the  bottom  of  the  furrow  in  an  inert  state,  as 
useless,  in  short,  ^sjirefanf^cd  straw.  In  regard  to  tlie  fermentation  of  farm  yard  dnng — ^which  is 
a  comiMisitc  manure — Sir  Humphry  adniitH  the  propriety  of  its  undergoing  a  slight  fermentation,  as 
thoa:  "  A  slight  fermentation  is  undoubtedly  of  use  in  a  dunghill ;  for  by  meai:*  of  it  a  dispositioii 
is  brought  on  in  tJie  woody  fibre  to  decay  and  dissolve,  when  it  is  carried  to  the  land  or  plowed 
into  the  Hoil.  and  woody  fibre  is  alwnjfn  in  frrcnicc/xxs  in  the  refuse  of  the  farm."  So  that  fermenta- 
tion in  tlio  dunghill  is  necessary  lo  the  disso'ntion  of  woody  fibre,  and  as  wondy  fibre  w  in  great 
excess  in  the  refuse  of  farmsi,  it  follows  thai  iermentallon  ought  to  be  generally  allowed  in  duog- 
hills.  so  that  tlie  question  of  ferrat.'ntaiion  here  is  only  one  of  degree.  "  Tix)  threat  a  degree  of 
fermentation  is,  however,  very  prejudicial  to  the  composite  manure  in  a  dnn^hill :  it  is  bt^tter  that 
there  sliould  be  no  fermcntatftm  at  all.  before  the  manure  is  used,  tlian  that  it  slx)uld  be  carried 
too  far.  The  cxeexs  of  fermentation  tends  to  the  drUrnction  and  diss^polton  of  the  motti  vtteftl 
nart  of  the  maun  re. ;  and  the  uliimato  results  of  this  process  arc  like  those  of  combuntion."  If 
It  is  here  moant  to  convey  the  idea  that  fire.fanged  dung  is  fermentation  to  excess,  the  idea 
is  correct,  for  I  suppose  no  farmer  thinks  otherwise ;  hut  that  the  usual  degree  of  fermentation 
allowed  in  dnnKhills  renders  the  manure  useless.  Is  inconsi«:tent  will)  exi>erience.  It  is  quite 
true,  as  Sir  Humphry  says,  that  "  it  is  a  common  pracilce  among  farmers  to  suffer  the  farm-yard 
dung  lo  ferment  till  the  ^brous  texture  of  tlie  vegetable  matter  is  entirely  broken  down,  and  till 
the  manure  becomes  perfectly  cold,  and  so  soft  as  to  be  easily  cut  by  the  spade ;"  but  so  far  from 
the  mo-it  useful  part  of  the  manure  being  dissipated  when  the  dung  attains  tliis  state,  experience 
as.-<ares  os  that  the  finest  Swedish  turnips  cannot  be  raised  with  dang  in  a  less  elaborated  state ; 
and  this  conclusion  is  inevitable,  that  if  the  most  valuable  part  of  the  manure  is  dissipated  by  the 
fermentation  usuallv  allowed  in  dunghills,  tliat  most  valuable  part  is  not  required  for  raising  tlie 
best  crop  of  Swedish  turnins.  and  that  being  the-  case,  it  is  unneccwary  to  trouble  ourselves  to 
retain  it.  But  wliat  are  the  oest  parts  of  manuie  7  *'  During  the  violent*  fernicntation,"  says  Sir 
Humphry,  *'  which  is  necessary  for  reducing  farm-yard  manure  to  tlie  stale  in  whicli  it  is  called 
bKoH  tnnck,  not  only  a  largo  nuaniity  of  fluid,  but  likewise  of  gaseous  matter,  is  lost ;  eo  much  so 
that  the  dung  is  reduced  one  half  to  two-thirds  in  weight;  and  the  principal  elastic  matter  disen- 
gaged is  carbonic  acid  with  some  ammonia :  and  both  these,  if  retained  by  the  moisture  in  the 
soil,  are  capable  of  becoming  a  useful  nourishment  of  plants."  No  doubt  both  tlie  fluid  and  gas- 
eous products  of  decomposing  vegetables  perform  important  functions  in  the  economy  of  Nature, 
bat  if  th'^y  escape  while  dnng  is  prefiaring  in  the  best  state  for  use,  according  to  invariable  exf>e- 
rience,  it  follows,  as  an  inevitable  consequence,  tliat  these  products  of  fermentation  are  not  reqni- 
$iU.  in  conjunction  frtVA  tihort  muck,  to  raise  a  crop  of  turnips.  They  may  be  useful  ingredients 
for  other  purposes,  and  at  other  times,  but  it  is  clear  that  tlie  turnip  crop  can  be  raised  to  a  better 
state  wiilmut  tlian  with  them.  Why,  tlicrefore»  attempt  to  retain  their  prcaence  on  the  particalar 
occasion  1* 

(1869.)  Whether  a  more  scientific  mode  of  forming  dunghillfl;  hi  consonance  with  practice,  will 
ever  be  discovered,  I  cannot  pretend  to  say ;  but,  as  there  seem  uo  hounds  to  the  disrovery  of 
science  in  odier  arts,  we  should  not  limit  its  powers  of  application  to  the  art  of  husbandry.  Ex- 
periments are  at  this  moment  in  prosrress  on  the  very  subject  of  the  formation  of  farm-yard  dnng- 
hills,  in  connection  with  which  I  may  m<^ntion  the  distinpnifthed  name  of  Professor  Henslow,  of 
Cambridire.  wlio,  in  a  series  of  letters  addressed  to  the  farmers  of  SufTulk.  and  which  have  ap- 
peared in  the  public  prints,  sngs^ests  the  propriety  {>f  their  performing  experiments  to  ascertain 
whether  the  ammonia  which  cseupes  in  the  gaseous  state  as  a  carbonate  of  ammonia  may  not  Im 
retained  in  dunghills  by  the  in«trn mentality  of  gypsum  T  Should  the  event  prove  snccemiful,  we 
mav  perhaps  expect  to  hear  of  impoJtant  improvement  in  the  management  of  ordinary  dunghills. 
Till  tjio  experimonts  are  tried,  which  time  alono  can  do.  I  am  happy  in  ])l:icin;^  before  yon  the 
opinion  of  so  d{»itin!?uiHhcd  a  philosopher  as  Professor  Sprengel  on  the  vntue  of  old  dntifCt  when 
he  says  in  his  valuable  essay  on  manures,  which  ought  apeedily  to  appear  in'an  BngiiMli  dressy 
that  "  the  longer  the  dung  is  left  in  the  dnnfrhill,  the  more  advantageous  will  be  the  i>reparatioB 
of  the  compose.  berauTe  the  ammonin.  diKengn?ed  from  the  dnn^  and  urine  in  it.  will  becomo 
Ghemically  combineil  with  hnmic  acid."  It  will  be  observed  that  these  sentiments  bear  a  strong 
analogy  to  the  subject  which  engages  the  attention  of  Professor  Henslow.  Asa  satisfactory  con* 
elusion  to  the  theorolical  part  of  this  subject,  I  give  vou  the  following  explanation  of  the  ferment- 
ation of  manure,  and  its  efibcts.  by  Dr.  Madden. — [Whenever  dead  oi^anic  matter,  either  animal 

*  I>avy*f  Agricuhoral  Chemiatr7«  edition  of  1838. 
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or  ▼egetable,  is  expooed  to  air  in  a  m&ist  Aate,  it  abaorba  oxygen,  which,  hy  entering  into  combi- 
nation with  its  carbon,  destroys  its  original  composition,  and  gives  rise  to  the  production  of  various 
new  compoands,  which  in  their  turn  aaffer  decomposition  by  means  of  fresh  snpplies  of  oxygen 
being  absorbed,  and  so  on  in  a  continaed  series  until  the  whole  mass  is  reduced  to  chemical  com- 

E rands  of  such  stability  as  to  resist  the  farther  action  of  oxygen  under  ordinary  circumstances. — 
oring  this  series  of  changes,  the  varions  solid  compounds  are  converted  first  into  fluid  and  then 
into  ij^ascoos  products :  wliich  latter,  b^  escaping  into  the  air.  become  lost  Chemists  are  much 
divided  as  to  what  precise  amount  of  decomposition  is  requisite  to  render  organic  matter  in  a 
proper  state  to  become  food  fur  plants ;  all  agree  that  decomposition  must  have  eommenerd,  some 
maintain  that  it  must  be  completed.  My  own  belief,  founded  on  extensive  observation  and  not  a 
few  experiments,  is.  that  aU  the  prodMt^M  of  decovtoositiont  in  every  itage,  are  availtxble  as  food 
for  plantUt  prodded  they  are  either  liquid  or  capable  of  di*9olving  in  voter.  These  observations 
will,  of  course,  regulate  us  in  the  management  of  the  "  midden.'  Whenever  any  moist  organic 
msiter  absorbs  oxygen,  its  chemical  union  with  its  carbon  gives  rise  to  an  increase  of  temperature, 
which  increase  enables  the  surrounding  portions  to  absorb  oxygen  more  rapidly  than  th€>y  other- 
wise would  do;  these  parts  in  their  turn  become  heated,  and  thus  the  influence  extends  through 
the  entire  mass— tlie  amount  of  heat  being  proportionable  to  the  size  of  the  mass,  its  degree  of 
moisture,  and  quantity  of  air  contained  withm  its  interstices.  By  careful  management,  you  can 
retard  or  accelerate  the  fermentation  of  your  "  midden  "  to  almost  any  extent,  from  scarcely  any 
change  taking  place,  to  so  great  a  rapidity  as  to  endanp:er  the  whole  taking  fire  from  the  heat 
evolved.  The  most  profitable  wav  for  dung  to  ferment  is  slowly  but  steadily,  so  that  by  tlie  time 
it  is  required  for  use,  it  will  readily  cut  with  a  spade  like  soIlL  cnccsc,  and  exhibit  a  uniibrtn  rich 
brown  color,  and  emit  no  smoke  unless  tiie  air  be  \ery  frosty.  During  fermentation,  tlie  azote 
contained  in  tlie  various  constituents  of  the  dunghill  unites  with  hydrogen,  and  fonns  ammonia  or 
hartslioro,  wliich,  being  v«ty  volatile,  is  apt  to  escape  with  the  watery  vapor  and  other  gaseous 
products  of  decomposition.  Varions  means  have  been  of  late  recommended  to  prevent  this,  but 
none  of  tliem  appear  to  mo  at  all  satisfactory,  and  I  believe  have  not  as  yet  given  very  satisfactory 
results  when  applied  to  practice.  The  best  condition  for  a  "midden"  to  be  in  is  when  it  contains 
a  sufficiency  of  water  to  cut  moist,  and  yield  a  little  liquid  by  pressure,  but  not  enough  to  run 
from  it  spontaneously ;  this  is  easily  efiected  by  draining  the  "  midden  "  stance,  if  in  the  court,  so 
that  all  superfluous  moisture  runs  oflfinto  the  drains,  which,  of  course,  must  lead  to  the  liquid  ma- 
nure-tank, from  which  in  dry  weather  it  should  be  pumped  up  and  scattered  uniformly  over  the 
"  midden  ";  in  this  state  of  moisture,  scarcely  a  perceptible  quantity  of  ammonia  is  lost,  as  it  all 
remains  in  solution  ;  and  I  believe  that  this  plan  will  be  found  in  all  cases  to  be  saperior  to  every 
other  hitherio  devised  for  preserving  farm-yard  dung. — U.  JEL  M.] 


17.    PLANTING  POTATOES. 

"  -~— -  the  potato  plat 
Should  now  be  delved,  and,  with  no  sparing  band, 
Mnnured ;  — -^— 

The  dibbling  done,  the  dropping  of  the  chips 
Is  left  to  little  hwnds,  well  pleased  tu  lend 

Their  feeble  help :  ** 

Qmabam. 

(1870.)  The  potato  crop  is  cultivated  on  what  is  called  the  fallow-break  or 
division  of  the  farm,  being  considered  in  the  light  of  a  gi'een  or  ameli- 
oi*ating  crop  for  the  soil.  Following  a  crop  of  grain,  whose  stubble  is  bare 
in  autumn,  the  soil  is  plowed  early  in  the  season,  that  it  may  receive  all  the 
advantages  which  a  winter's  sky  can  confer  it  in  rendering  it  tender ;  and 
as  potatoes  affect  a  dry  and  easy  soil,  the  piece  of  land  intended  for  them 
may  be  plowed  and  even  partially  cleaned  in  spring.  Time  for  cleaning  is 
very  limited  in  spring,  and  on  this  account  the  cleanest  portion  of  the  fallow- 
break  should  be  chosen  for  the  potatoes  to  occupy.  The  stubble  will  either 
have  been  cast,  fig.  135,  in  autumn,  or  clove  down  without  a  gore-furrow, 
fig.  140,  according  as  the  soil  is  strong  or  free ;  and  having  been  particu- 
larly provided  with  gaw-cuts,  to  keep  the  land  as  dry  as  possible  all  winter, 
for  a  crop  which  requires  early  culture  in  spring,  as  potatoes  do,  it  is  prob- 
able that  the  land  thus  appropriated  will  be  able  to  be  cross-plowea,  fig. 
312,  soon  after  the  spnng  wheat  and  beans  are  sown,  if  either  is  cultivated 
on  the  farm,  and  if  not,  the  cross-plowing  for  potatoes  constitutes  the  ear- 
liest spring  work  afler  the  lea.  After  the  cross-furrow,  the  land  is  thoroughly 
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BaiTowed  a  double  dne  along  the  line  of  the  furrow,  and  then  a  double  tine 
across  it,  and  any  weeds  that  may  have  been  brought  to  the  surface  by  the 
harrowing  are  gathered  off,  along  with  any  isolated  stones  that  would  sp- 

Sear  unseemly  on  the  surface.  If  the  land  is  clean,  it  will  be  ready  for 
rilling ;  if  not,  it  should  receive  another  plowing  in  the  line  of  the  ridges, 
that  is,  across  the  cross-furrow,  by  being  ridged  up  in  casting,  and  then  a^ain 
harrowed  a  double  tine  alone  and  across,  and  the  weeds  again  gathered  ofH 
Should  the  surface  be  dry  alter  the  harrowing  which  succeeded  the  cross* 
plowing,  and  the  weather  appear  not  likely  to  continue  dry,  the  grubber 
will  be  a  better  implement  to  give  a  stining  to  the  soil  than  the  plow,  as  it 
will  still  retain  the  dry  surface  uppermost,  and  it  will  also  bring  up  to  the 
surface  any  weed  that  would  entangle  itself  about  the  implement.  The 
two-horse  grubber  is  an  excellent  implement  for  stirring  the  soil  when  it 
has  become  somewhat  solid  by  rain  or  by  lying  untouched  for  a  time. 
The  time  occupied  in  doing  all  this,  as  the  weather  will  permit,  moy  be 
about  a  month,  that  is,  from  the  middle  of  March  to  the  middle  of  April, 
when  the  potato  crop  should  be  actively  preparing  for  planting.  As  the 
land  caimot  receive  more  plowing  in  early  spring  tnan  it  should,  to  stir  the 
land  a  little  more,  and  make  it  still  more  tender,  the  drills  first  made  for 
secunng  the  manure  of  the  potato  crop  should  be  set  up  in  the  double 
mode,  as  particularly  described  in  (1740)  and  (1741). 

(1871.)  The  state  of  the  potatoes,  when  taken  out  of  the  pit,  will  depend 
on  the  temperature  of  the  weather  in  spring,  and  also  on  the  state  they 
were  in  when  pitted  in  autumn.  In  cold  weather,  they  will  not  be  much 
sprouted  in  the  pit  by  the  time  they  should  be  planted ;  but  should  they 
have  been  heated  at  all,  in  consequence  of  the  wet  state  in  which  they  had 
been  pitted,  or  the  unripe  state  in  which  they  had  been  taken  up  and  pit- 
ted, they  will  be  sprouted  independently  of  the  temperature  of  the  exter- 
nal air.  When  the  sprouts  are  long,  they  should  be  removed,  as  it  will 
be  impossible  to  preserve  them  entire ;  but  if  the  quickening  of  the  tubers 
be  mere  buds,  these  can  be  preserved ;  and  they  are  of  advantage,  inas* 
much  as  they  wiU  push  above  ground  several  days  sooner  than  sets  that 
are  not  sprouted  at  all.  It  should  be  kept  m  mind,  however,  that  sets  with 
long  sprouts,  and  sprouted  sets  which  have  been  long  kept  after  being 
taken  out  of  the  pit  until  planted  in  the  field,  are  apt  to  set  up  puny  plants. 
In  selecting  tubers,  therefore,  to  cut  into  sets,  the  middle  sized  that  have 
not  sprouted  at  all,  or  have  merely  pushed  out  buds,  will  be  found  the 
soundest ;  and  wherever  the  least  softness  or  rottenness  is  felt,  the  tubers 
should  be  entirely  rejected,  and  even  the  firm  portion  of  these  should  not 
be  used  as  seed.  The  small  potatoes  should  be  picked  out  and  put  aside 
to  boil  for  poultry  and  pigs.  Those  potatoes  which  are  not  required  for 
seed,  but  are  nevertheless  fiim  and  of  good  size,  whether  intended  for  sale 
or  for  use  in^he  farm-house,  should  be  placed  in  an  outhouse,  until  dis- 
posed of  or  used — the  apartment  having,  if  possible,  an  earthen  floor,  and 
kept  in  the  dark,  though  with  access  to  the  air,  and  water  thrown  upon 
the  potatoes  occasionally,  to  keep  them  crisp,  but  not  at  all  moist,  and 
turned  carefully  over  by  hand,  when  the  sprouts  are  taken  off. 

(1872.)  To  insure  the  vitality  of  the  sets  in  the  ground,  even  when 
planted  under  adverse  circumstances,  it  has  been  recomm^ided  to  dust 
them  with  slaked  lime  immediately  on  the  potatoes  being  cut ;  and  the 
sap,  on  exuding  from  the  incised  part,  will  then  be  immediately  absorbed 
by  the  lime,  which,  on  forming  a  paste,  incrusts  itself  on  the  incised  sur- 
face.* Others  recommend  to  dip  the  sets  in  a  thick  mixture  of  lime  and 
water,  which,  on  drying,  envelops  them  in  a  coating  of  plaster.     ThiS'  la&- 

*  Prixa  Essays  of  the  Higldnid  aad  Agiicoltiiral  Society,  toL  zl^ 
(385) 13 


196  THE  BOOK  OF  THE  FARM SPRING. 

its  proper  place.  If  the  carta  are  whole-ho^edf  the  steward  proceeds,  after 
the  back-board  is  removed,  to  hawk  out  the  dung;  but  if  they  are  tilt  or 
coup-cdntB,  he  elevates  the  front  a  few  inches,  by  means  of  the  hesp  at- 
tached there,  that  the  dung  may  be  hawked  out  the  more  easily.  The 
wheels  of  the  cart  and  the  horse  occupy  3  drills,  as  at  t,  the  horse  being  in 
the  middle  drill  between  them.  The  steward  A,  with  the  hawk  in  both 
hands,  pulls  out  a  heap  of  dung  i  upon  the  ground,  and  it  invariably  faUs 
into  the  middle  drill.  The  horse  is  then  made  to  step  forward  a  few  paces 
and  to  halt  again,  by  the  voice  of  the  steward,  who  then  pulls  out  another 
heap  of  dung.  An  active  man,  accustomed  to  this  sort  of  work,  does  not 
allow  the  horse  to  stand  still  at  all,  but  to  walk  slowly  on  while  he  pulls 
out  the  dung.  When  the  cart  is  emptied,  the  steward  fastens  down  the 
body  of  the  cart,  if  it  is  a  coup  one,  puts  on  the  back-board,  and  the  cart 
again  proceeds  by  its  driver  to  the  dunghill.  When  the  distance  to  the 
dunghill  is  short,  the  carts  are  as  slightly  filled  as  to  dispense  with  the 
back-board  altogether  ;  and  when  it  can  be  wanted,  labor  is  considerably 
expedited.  After  the  cart  has  proceeded  a  few  paces,  and  deposited  a  few 
heaps  of  dung,  tlie  foremost  of  the  band  of  4  women  who  spread  the  dung, 
as  kf  divides  the  heaps,  as  at  m,  with  her  small  common  graip  into  other 
two  heaps,  I  aud  n,  one  in  each  of  the  drills  beside  her ;  and  from  m  she 
goes  to  the  next  heap  i  and  divides  it  into  other  two  heaps,  and  so  on  with 
every  heap  of  dung.  The  3  field-workers,  n  op^  having  each  a  small  graip, 
fig.  151,  then  take  each  1  of  the  3  drills  occupied  by  the  horses  and  cart- 
wheels, and  all  spread  the  dung  before  them  equally  along  the  bottom  of 
the  driJls  I  m  n,  each  taking  care  to  remain  in  her  own  drill  from  the  one 
end  of  the  field  to  the  other,  shaking  to  pieces  every  lump  of  dung,  and 
teazing  out  any  that  may  happen  to  be  ranker  than  the  rest,  trampling 
upon  the  spread  dung  as  she  walks  along  the  bottom,  and  keeping  it  with- 
in the  limits  of  the  drill.  Meanwhile  the  plowman  a  makes  double  drills 
from  b  to  r,  if  they  have  not  been  already  foimed,  and  proceeds  with  the 
making  of  them  toward  e  and  d.  Immediately  that  a  part  of  3  drills  are 
dunged  and  the  dung  spread,  the  potato  planters,  after  having  plenished 
their  baskets  or  aprons  with  sets  from  the  cart  C  upon  the  head-ridge,  pro- 
ceed to  deposit  the  sets  upon  the  dung  along  the  drills,  at  about  8  or  9 
inches  apait.  Some  women  prefer  to  carry  the  sets  in  coarse  aprons  in- 
stead of  baskets,  because  they  are  more  convenient.  As  setting  requires 
longer  time  than  dung-spreading,  there  should  be  two  sets  of  planters,  as 
at  r  and  s,  to  one  set  of  spreaders — ^that  is,  6  planters  to  4  spreaders.  One 
set  of  plantei-s,  as  s,  go  in  advance  of  the  other,  r,  till  the  latter  comes  up 
to  the  place  where  the  former  began,  and  then  the  set  r  goes  in  advance, 
and  so  one  set  after  another  goes  in  advance  alternately,  each  set  filling 
their  baskets  and  aprons  as  they  become  empty,  hut  all  confining  their  la- 
bor to  3  drills  at  a  time.  Whenever  3  drills  are  thus  planted,  the  plow- 
man u  commences  to  split  the  first  and  cover  in  the  dung  and  sets  in  the 
double  way.  The  drills  are  split  in  the  same  way  as  they  were  set  up — 
that  is,  as  the  plowman  a  turns  over  the  first  fun'ow  of  each  drill  upon  the 
plain  ground,  stretching  from  a  to  e,  so  the  plowman  «,  in  splitting  the 
drills,  turns  over  the  first  furrow  upon  the  dung  toward  the  planters  r  and 
i ;  because  the^r^^  furrow  being  the  largest,  it  should  have  complete  free- 
dom to  cover  the  dung  and  sets.  If  the  land  had  been  sufficiently  worked 
in  spring,  so  as  to  be  tolerably  clean  and  free  at  the  time  of  planting  the 
potatoes,  the  plowman  a  may  make  up  the  drills  in  the  single  way,  that 
IS,  making  one  drill  in  going  away,  as  he  is  represented  in  the  cut,  from  h 
to  c,  and  returning  with  another  drill  in  coming  from  d  to  f,  because  sin- 
gle drills  will  be  sufiiciently  deep  to  contain  the  dung  within  them.    Fota 
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toes  always  receive  a  large  dunging,  they  being  in  the  first  place  a  fallow 
crop,  when  the  ground  is  entitled  to  be  dunged,  and,  in  tne  next  place, ' 
they  are  considered  a  scourging  crop  to  the  land,  that  is,  taking  much 
nourishment  out  of  it,  and  returning  little  or  nothing  to  it — ^yielding  no  * 
straw  but  a  few  dry  haulms,  and  the  greatest  proportion  of  the  entire  crop 
being  sold  and  driven  away  from  the  farm.  A  large  dunging  to  potatoes ' 
always  seems  great,  for  time  is  wanting  to  make  the  dung  short,  and,  of 
course,  to  reduce  its  bulk  in  the. dunghill.  About  20  single-horse  loads, or 
15  tons,  to  the  imperial  acre,  is  as  small  a  dunging  as  potatoes  usually  re- 
ceive of  farm-yard  dung.  In  the  neighborhood  of  towns,  street-manure, 
to  the  extent  of  30  tons  per  imperial  acre,  is  given  ;  but  there  the  crop  is 
forced  for  an  early  market,  and  the  street-manure  has  not  the  strength  of 
farm-yard  dung,  and  indeed  is  found  to  be  not  nearly  so  good  for  them  9s 
for  turnips.  The  spreading  should  be  kept  up  as  close  to  the  cart  as  pos- 
sible. The  plowman  «  should  not  leave  a  single  drill  uncovered  in  the 
evening  when  he  gives  up  work.  If  he  cannot  possibly  split  all  the  drills 
in  the  double  way,  he  should  cover  up  the  dung  and  sets  of  a  few  drills  at 
the  last  in  the  single  way ;  or  he  should  receive  assistance  from  the  plow- 
man a  to  split  them  all  completely,  if  he  sees  the  weather  showing  symp- 
toms of  rain  or  frost.  And  even  at  the  loosening  from  work  at  mid-day, 
or  forenoon  yoking,  every  drill  should  be  covered  in,  even  though  the 
plowman  should  work  a  while  longer  in  the  field  than  the  rest  of  the  work- 
people ;  for  which  disadvantage  he  should  be  as  long  of  yoking  afler  them ; 
and  he  should  make  it  a  point  to  cover  in  the  drills  at  the  end  of  the  fore- 
noon yoking  in  a  complete  manner,  when  the  weather  is  hot  and  dry ;  be- 
cause dung  is  soon  scorched  by  the  mid-day  sun,  and  its  dry  state  is  inju- ' 
rious,  not  so  much  on  account  of  the  evaporation  of  any  valuable  material 
from  it,  the  material  being  chiefly  water,  but  because  it  does  not  incorpo- 
rate with  the  soil  so  soon  and  so  well  as  damp  dung ;  and  when  both  soil 
and  dung  are  rendered  hot  and  dry  by  exposure,  their  incorporation  is 
rendered  very  difficult.  If  all  the  plows  cannot  cover  in  the  drills  within 
a  reasonable  time  afler  the  loosening  time  arrives,  especially  at  night, 
much  rather  give  up  the  dunging  of  the  land  and  the  planting  of  the  sets 
a  little  sooner  than  usual,  than  run  the  risk  of  leaving  any  dung  and  sets 
uncovered. 

(1875.)  You  will  observe  that  the  process  of  planting  potatoes,  as  rep- 
resented in  fig.  344,  is  composed  of  a  variety  of  actions,  which,  taken  inai- 
vidually,  are  equally  important,  and  none  of  which  can  be  carried  on  with- 
out the  assistance  of  the  rest,  and  all  of  which,  if  not  proportioned  to  one 
another,  would  end  in  confusion.  Thus,  the  plowing  or  the  drills,  the 
dunging  of  the  land,  the  spreading  of  the  dung,  the  setting  of  the  pota- 
toes,  and  the  splitting  of  the  drills,  are  all  equally  important  operations  in 

?otato  culture.  None  of  them  would  be  of  any  use  without  the  rest, 
'here  would  be  no  use  of  making  drills  unless  they  were  to  be  dunged, 
nor  would  the  planting  of  the  sets  avail  unless  the  dung  were  spread,  nor 
would  the  planted  sets  be  safe,  even  on  the  spread  dung,  unless  the  drills 
were  split  to  cover  the  whole  from  the  weather.  But  if  these  component 
operations  are  not  proportioned  to  each  other,  the  whole  operation  is 
thrown  into  confusion.  Suppose,  for  example,  that  the  plowman  a,  while 
making  double  drills,  could  not  keep  out  before  the  party  that  is  spread- 
ing the  dung,  it  is  evident  that  every  other  party  would  be  constrained  by 
his  tardiness,  and  made  to  lose  time ;  and  the  remedy  for  this  inconve-  ' 
nienco  obviously  is,  that  the  plowman  should  have  as  many  double  driUfl 
made  before  the  dunging  commences,  as  that  he  shall  not  be  oveitaken  in 

the  drilling ;  or  that  the  plowman  should  make  single  drills,  when  he  finds 
(3W)        .        '    ;         ^ 
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the  dunging  gaining  ground  upon  him ;  or  that  another  plowman  should 
be  sent  to  assist  him  in  making  double  drills.  Suppose,  again,  that  more 
caits  are  employed  in  conveying  the  dung  from  the  dunghill  than  the 
steward  k  can  possibly  hawk  out,  or  the  4  women  knop  possibly  spread ; 
or,  the  same  effect  would  be  produced  by  employing  more  people  than  ne- 
cessary at  the  dunghill  to  fill  the  carts ;  the  result  would  be  that  the  stew- 
ard and  women  would  be  overworked,  while  the  horses  driving  the  dung, 
and  the  people  at  the  dunghill  would  be  comparatively  idle,  and  of  course 
losing  time.  Suppose  there  are  fewer  planters  at  r  and  s  than  can  keep 
out  before  the  plowman  u,  then  time  would  not  only  be  lost  m  covering 
up  as  many  drills  as  might  be,  but  the  dung  spread  would  lie  exposed  to 
the  desiccatine  action  of  the  sun  and  air  between  the  planters  of ,  the  Mts 
and  the  spreaders  of  the  dune.  Were  there,  on  the  otner  hand,  too  many 
planters  tor  those  who  spi-eaa  the  dung  to  keep  out  before  them,  then  the 
planters  would  be  comparatively  idle.  Suppose,  lastly,  that  the  plowman 
u  cannot  keep  up  with  the  planters,  who,  nevertheless,  do  not  proceed  on 
their  pait  faster  than  the  dung  is  spread,  the  effect  vnll  be  that  the  spread 
and  planted  dung  will  become  dry  before  it  can  be  covered  up.  The 
remedy  for  this  inconvenience  is  either  to  employ  another  plovnnan  to 
split  in  drills,  or  to  make  one  plowman  cover  the  dung  with  one  furrow, 
and  let  another  finish  the  drills  oehind  him  at  his  leisure. 

(1876.)  I  have  dwelt  the  more  fully  on  these  particulars,  because  potato 
planting  is  one  of  those  great  operations  which  are  made  up  of  a  variety 
of  constituent  operations  that  are  performed  simultaneously,  and  unless 
they  form  a  harmonious  whole,  tending  in  all  its  parts  to  a  common  end, 
the  entire  operation  cannot  be  completed  in  the  best  manner ;  but  wherever 
this  harmony  is  seen  to  exist,  it  is  a  satisfactory  proof  that  the  person  who 
has  so  arranged  the  working  materials  as  to  produce  it,  possesses  the 
knowledge  of  combining  varieties  of  field-labor.     In  effecting  such  an  a? 
rangement  as  the  above,  he  displays  knowledge  of  a  superior  order  to  that 
which  is  usually  displayed  in  conducting  potato  planting.     A  very  com- 
mon mode  of  dunging  potato-land,  for  example,  is  to  hawk  the  dung  out 
of  the  cart  for  5  drills  instead  of  3,  though  3,  or  even  fewer,  women  are 
sent  to  spread  the  dung  over  them.     In  doing  this,  each  woman's  attention 
IS  not  confined  to  a  single  drill,  but  must  be  extended  over  the  whole  5, 
when  each  spreads  the  dung  from  the  heap  she  takes  possession  of;    and 
it  stands  to  reason  that  she  cannot  spread  dung  so  equally,  and  of  course 
not  90  well,  over  5  drills  as  along  1 ;  and  the  work  is  not  done  better, 
though  faster,  even  though  the  3  women  are  all  employed  to  spread  from 
the  same  heap,  as  each  has  still  the  entire  5  drills  to  attend  to.     Besides, 
when  dung  is  hawked  out  of  the  cart  for  5  drills,  it  is  usually  laid  in  large 
heaps  at  considerable  distances,  at  from  5  to  10  paces  apart,  thereby  in- 
creasing the  difiiculty  of  spreading ;  and  a  large  space  of  the  grround  being 
thus  heaped  over,  before  the  dung  is  begun  to  be  spread,  by  the  time  it  is 
spread,  and  the  sets  planted,  the  dung  will  have  become  quite  dry.     This 
plan  may  excusably  oe  adopted  on  a  small  farm,  where  laborers  are  few, 
and  it  is  desired  to  conduct  operations  with  what  is  considered  economy, 
by  the  employment  of  as  few  hands  as  possible ;  but  on  a  large  farm  it  has 
the  appearance  of  great  slovenliness,  and  it  certainly  encourages  careless- 
ness m  work,  and  evinces  confusion  of  ideas  in  arranging  it.     It  is  no  un- 
common sight,  even  on  large  farms,  to  see  the  dung  carted  out  and  spread 
in  one  yoking,  and  the  sets  planted  and  the  dung  covered  in  another,  by 
the  same  people  and  horses ;  doing  a  great  deal  of  work,  no  doubt,  in 
each  yoking  and  during  the  entire  day  ;   but  the  result  would  be  much 
more  satisfactory  were  the  entire  work  finished  as  it  proceeded.    A  great 
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number  of  dunged  drills  are  usually  begun  to  be  planted  with  sets  at  the 
same  time,  instead  of  confining  the  setting  to  a  few  at  a  time,  to  get  them 
finished  as  soon  as  possible,  to  be  covered  with  the  plow.  In  short,  there 
is  no  end  to  the  many  ways  in  which  field-work  may  be  done  in  a  slovenly 
manner ;  but  there  is  only  one  best  way  of  doing  it. 

(1877.)  Drills  of  potatoes  are  recommended  to  be  made  at  30  inches 
apart,  instead  of  27  inches,  which  is  the  usual  width  for  turnips,  because 
the  large  stems  of  the  potato-plant  growing  vigorously  require  plenty  of 
air.  Even  3  feet  apart  is  recommended  by  some  cultivators,  and  in 
deep,  rich  soils  this  width  may  not  be  too  great ;  but  I  observe  that,  in  the 
neighborhood  of  large  towns,  where  the  greatest  extent  of  ground  is  oc- 
cupied by  potatoes,  the  drills  seldom  exceed  24  inches,  owing  partly  to 
the  great  value  of  land  in  that  locality,  and  partly  because  the  earlier  va- 
rieties of  potatoes,  which  have  small  stems,  are  most  profitable  to  cultivate 
there.  The  drills  for  potatoes  are  usually  not  made  so  very  regular  in 
width  as  for  turnips,  because  the  seed  is  not  planted  by  a  machine.  It  is 
very  easy  to  ascertain  whether  the  exact  quantity  of  manure  desired  to 
be  given  to  the  potato  crop  is  actually  given.  Knowing  the  length  of  the 
diill  and  its  breadth,  a  simple  calculation  will  inform  you  of  the  number 
of  drills  in  an  acre,  and,  by  apportioning  the  number  of  cart-loads  that 
should  be  applied  on  every  3  drills,  the  requisite  quantity  per  acre  can  at 
once  be  ascertained  with  great  precision  ;  and  this  as  precisely  on  the  very 
first  3  drills  that  are  commenced  to  be  dunged,  as  if  the  calculation  had 
been  made  over  a  large  proportion  of  the  field. 

(1878.)  As  to  the  varieties  of  the  potato  I  would  recommend  for  field- 
culture,  I  find  it  impossible  to  tender  an  advice,  because  it  would  not  be 
generally  applicable.  I  have  seen  a  potato  transfen*ed  from  England, 
where  it  was  a  favorite,  to  Scotland,  another  variety  transferred  from  Scot- 
land to  England,  another  from  Ireland  to  Scotland,  and  in  each  case  pro- 
duce a  very  inferior  crop  in  its  adopted  country  to  what  it  ever  did  in  its 
native  one ;  and  even  m  a  transference  from  one  part  to  another  of  the 
same  country,  I  have  seen  a  material  effect  produced  upon  the  plant,  in- 
creasing it  in  one  case  and  diminishing  it  in  another.  The  general  result 
is  found  to  be  an  increase  of  produce  and  improvement  of  quality  in  trans- 
ferring the  potato  from  inferior  to  better  soil,  and  from  an  elevated  to  a 
lower  situation.  The  tendency  of  the  potato  to  improve  on  being  thm 
transferred,  is  taken  advantage  of  in  its  attainment  as  seed.  When  I  men- 
tion that  there  are  upward  of  100  varieties  6£  field  potatoes  described  by 
Mr.  Lawson,*  and  as  many  experimented  on  by  Mr.  Howden,  Lawhead, 
East-Lothian ,t  you  will  not  be  surprised  that  I  cannot  confidently  recom- 
mend any  particular  variety  for  a  particular  locality.  Nevertheless  a  ^00^ 
potato  has  certain  characteristics  which  distinguish  it  everywhere  from  an 
inferior  one.  A  desirable  potato  is  neither  large  nor  small,  but  of  medium 
size  ;  of  round  shape,  or  elongated  spheroid  ;  the  skin  of  fine  texture,  and 
homogeneous ;  and  the  eyes  neither  numerous  nor  deep-seated.  The 
habit  of  growth  of  its  stem  is  strong  and  slightly  spreading,  and  color 
lightish  gpreen.  I  believe  that  the  intensity  of  the  color  of  the  flower  is  in 
some  degree  an  indication  of  the  depth  of  the  color  of  the  tuber ;  and  I 
believe,  also,  that  white  potatoes  are  generally  fit  to  be  eaten  when  taken 
out  of  the  ground,  but  that  red  ones  are  the  better  for  being  out  of  the 
ground  for  a  shorter  or  longer  time,  before  being  used,  according  to  the 
fineness  of  their  texture.  But  color  is  by  no  means  a  fixed  characteristic 
of  any  variety  of  potato,  as  it  changes  by  cultivation  and  other  circum- 

*  Lawion's  AgricuUuriat's  Manual,  and  Supplement 
t  Piiie  EMaya  of  the  mghland  and  Agficultnnl  Society,  toL  zL 
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fitauces.  Mr.  Lawson  relates  a  curious  circumstance  wbich  gave  rise  to  a 
permanent  difference  in  the  color  of  the  same  variety  of  potato.  '*  In  the 
nrst  report  of  Messrs.  Dickson  and  Tumbull's  Agncultural  Museum  at 
Perth,"  he  says,  '*  a  remarkable  instance  is  given  of  a  frkite  variety  of  the 
Peithshiro  red  potato,  being  obtained  by  Miss  Bishop,  Nevir-Scone,  from  a 
red  potato  witli  a  white  eve,  which  she  carefully  cut  out  and  planted  by 
itseli,  the  result  of  which  is  that  the  produce  has  for  several  years  retained 
the  same  color  as  the  original  eye,  without  the  slightest  appearance  of 
change."*  Before  determining  the  properties  of  a  potato  in  a  locality,  it 
is  necessary  that  it  exhibit  the  same  character  for  2  or  3  years  in  the  same 
circumstances  of  soil,  manure  and  culture,  otherwise  errors  may  be  com- 
mitted in  your  estimation  of  varieties.  The  intrinsic  value  of  a  potato,  as 
ftn  aiticle  of  commerce,  is  estimated  by  the  Quantity  of  starch  which  it 
yields  on  analysis ;  but  as  an  article  of  domestic  consumption,  the  Jlavor 
of  the  starchy  matter  is  of  greater  importance  than  its  quantity.  Almost 
every  person  prefers  a  mealy  potato  to  a  waxy,  and  the  more  mealy  it  is 
usually  the  better  flavored.  The  mealiness  consists  of  a  layer  of  mucilage 
immediately  under  the  skin,  covering  the  starch  or  farina,  which  is  held 
consistent  by  fibrous  matter.  Light  soil  raises  a  potato  more  mealy  than 
a  strong,  and  I  suppose  every  one  is  aware  that  a  light  soil  produces  a 
potato  of  the  same  variety  of  better  flavor  than  clay.  So  that  soil  has  an 
influence  on  the  flavor,  and  there  is  no  doubt  that  culture  has — for  potatoes, 
whatever  may  be  the  variety,  raised  from  soil  that  has  been  dunged  for 
Bome  time,  are  higher  flavored  than  those  grown  in  immediate  contact 
with  dung. 

(1879.)  The  most  common  varieties  of  potatoes  cultivated  in  the  fields 
on  Scotland,  are  the  common  or  Edinburgh  Dons,  vei-y  plentiful  in  the 
Edinburgh  market.  It  is  round,  and  is  an  early  variety ;  that  is  to  say, 
the  stems  are  entirely  decayed  by  the  time  the  tubers  are  fit  £ot  use.  It 
produces  about  16-fold  of  the  seed,  and  yields  576  grains  Troy  of  starch 
Irom  1  lb.  of  tubers.  The  Buff  is  a  mealy  and  superior-flavored  potato, 
yielding  about  15-fold,  and  466  g^rains  Troy  of  starch  fi'om  1  lb.  of  tubers. 
The  Peithshire  Red,  an  oblong  flat  potato,  is  largely  cultivated  for  the 
London  market.  It  yields  about  15-fold,  and  affords  as  much  as  777 
grains  Troy  of  starch  fi'om  1  lb.  of  tubera.  Of  the  late  varieties,  that  is, 
those  the  foliage  of  which,  in  ordinary  seasons,  does  not  decay  until 
destroyed  by  frost,  and  the  tubei's  of  which  generally  i*equire  to  be  kept 
for  some  time  before  being  used  to  the  greatest  advantage,  the  Staffald 
Hall,  or  Wellington,  as  it  is  sometimes  called,  is  to  be  preferred.  It  is 
represented  to  yield  22-fold,  and  aflbrds  813  grains  Troy  of  starch  from  1 
lb.  of  tubera.  The  Scotch  Black  potato  has  long  been  cultivated  in  Scot- 
land ;  and  it  seems  to  suit  strong  soil  better  than  light,  where  it  yields  as 
high  as  16-fold  of  increase,  and  aflbrds  522  grains  Troy  of  starch  from  I 
.lb.  of  tubers.t  Of  the  late  varieties  for  field-culture  suited  for  cattle,  the 
Irish  Lumpers  and  Cups  appear  prolific.  The  Lumper  is  a  white,  oblon? 
potato  of  very  inferior  flavor,  but  yields  421  bushels,  and  3,118  lbs.  odr 
starch  per  Scotch  acre,  I  presume  ;  and  the  Cups  are  an  oblong  red  potato^ 
yielding  479  bushels,  and  3,539  lbs.  of  starch  per  acre.|  On  recommend- 
ing any  variety  of  potato,  however,  it  should  oe  understood  that  potatoes 
will  not  permanently  maintain  their  preeminence  at  all  places ;  on  the 
contrary,  a  few  years  may  witness  their  utter  decline.  Tbel/eather-eoats, 
for  example,  were  a  variety  in  very  great  esteem  and  in  extensive  cultiva- 

*  LftWMm'a  AgrlcultniiA'a  MuiaiiL 
t  liKWton'a  Agricaltoriit't  NanuiiL 
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tion  Bome  years  ago,  and  now  are  hardly  known.  The  small  American 
white  potato  was  extensively  cultivated  in  the  midland  districts  of  Scot- 
land about  20  years  ago,  but  has  yielded  some  of  its  ground  to  more  pro- 
lific varieties.  For  the  table,  however,  when  raised  in  hazel  loam — ^the 
true  potato  soil — ^tbere  are  few  varieties  cultivated  superior  to  it  in  flavor, 
richness  and  beauty  as  a  dish.  It  is  now,  I  believe,  chiefly  confined  to  the 
garden.  .  The  finest  flavored  and  most  beautiful  potato  I  ever  saw  on  the 
table  was  a  light  red,  small,  round  variety  raised  a  few  years  ago  in  the 
sandy  soil  of  the  parish  of  Monifieth,  in  Forfarshire.  It  had  quite  the 
nutty  flavor  of  ^fiesh  Spanish  chestnut — a  state  of  that  fine  fruit  unknown 
in  this  country. 

(1880.)  There  are  other  ways  of  cultivating  the  potato  in  the  field  be- 
sides the  one  I  have  described.  When  light  soil,  in  which  the  potato 
thrives,  is  clean  and  in  good  heart,  it  is  frequently  dunged  on  the  stubble 
in  autumn,  and  plowed  in  with  a  deep,  square  furrow  by  casting  with  or 
without  a  goi-e-furrow,  fig.  139.  Abundance  of  gaw-cuts  are  made  to  let 
ofi*  supei-fluous  surface-water  in  winter.  It  is  then  cross-plowed  in  spring, 
and  harrowed  a  double-tine,  when  it  is  ready  to  be  drilled  up  in  the  sin- 
gle form,  the  sets  planted,  and  the  drills  split  in  the  double  form,  to  com- 
plete the  operation.  Jn  the  neighborhood  of  towns  this  is  an  expeditious 
mode  of  planting  a  large  breadth  of  potatoes  in  spring  on  light  soil,  but  it 
requires  the  land  to  be  in  very  good  heart.  I  have  tried  it  on  good  land 
in  middling  condition,  but  could  not  succeed  in  raising  much  more  than 
half  the  crop  produced  from  dunging  the  same  land  in  spring. 

(1881.)  There  is  a  Inodification  of  this  plan  which  may  be  practiced  with 
success  in  very  light  soil,  which  is  that  after  the  cross-plowing  and  har- 
rowing in  spring,  the  land  is  ridged  again  by  casting  without  gore-furrows 
in  the  opposite  way  it  was  cast  in  autumn  when  the  dung  was  plowed  in ; 
and  at  every  third  furrow  two  women  follow  the  plow,  and  plant  the  sets 
in  the  bottom  of  the  furrow.  If  the  furrows  are  held  9  inches  wide,  the 
distance  between  the  rows  of  potatoes  will  be  27  inches ;  and  if  they  arie 
10  inches  wide,  the  rows  will,  of  course,  be  30  inches  apart;  so  that  this 
plan  admits  of  the  rows  being  made  wide  enoueh. 

(1882.)  There  is  a  sub-modification  of  this  last  method,  which  is,  that 
the  dang  is  spread  over  the  smooth  harrowed  ground  after  the  land  has 
been  cast  into  ridges  in  spring,  instead  of  being  applied  on  the  stubble  in 
autumn.  The  dung  is  raked  in  and  spread  evenly  along  the  bottom  of 
every  third  furrow  by  a  woman  with  the  small  graip,  ^g,  151,  following 
the  plow,  and  immediately  preceding  the  planters,  and  the  plow  which 
follows  the  planters  covers  up  the  sets.  In  both  these  modes  the  potato 
plants  come  up  in  rowB  upon  the  flat  ground  at  the  same  distance  they  do 
in  drills,  and  after  their  stems  have  grown  up  in  summer,  the  eaith  is 
plowed  up  toward  them,  so  as  to  convert  the  flat  ground  into  a  drilled  sur- 
lace  by  the  time  the  culture  is  finished.  > 

(1883.)  Another  mode  of  the  field-culture  o£  the  potato  is  in  lazy-bedSf 
a  mode  more  generally  practiced  in  Ireland  than  in  any  other  part  of  the 
kingdom.  This  system,  however,  will  likely  become  less  general,  being 
much  condemned  by  the  good  farmers  there.  Nevertheless,  on  lea-ground 
and  on  undrained  bogs  the  small  farmer  cannot,  perhaps,  pursue  a  better 
one.  "  In  bogs  and  mountains,"  says  Martin  Doyle,  "  where  the  plow 
cannot  penetrate  through  strong  soil,  beds  are  the  most  convenient  for  the 
petty  faimer,  who  digs  the  sod  with  his  long  narrow  spade,  and  either  lays 
the  sets  on  the  inverted  sod — the  manure  being  previously  spraad — cover- 
ing them  from  the  furrows  by  the  shovel ;  or,  as  in  parts  of  Connaught 
and  Munster,  he  stabs  the  ground  with  his  lot/,  a  long  narrow  spade  pe- 
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culiar  to  the  laborers  of  Connaught,  jerks  a  cut  set  into  the  fissure  when 
he  draws  out  the  tool,  and  afterward  closes  the  set  with  the  back  of  the 
same  instrument,  covering  the  surface,  as  in  the  case  of  lazy-beds,  from 
the  furrows.  The  general  Irish  mode  of  culture  on  old  rich  arable  lea  (a 
practice  veiy  common  in  the  county  of  Clare,  and  elsewhere  amon?  the 
peasantry  who  pay  dearly  for  old  grass  land,)  is  to  plow  the  fields  in  ridges, 
to  level  them  perfectly  with  the  spade,  then  to  lay  the  potato  sets  upon  the 
surface,  and  to  cover  them  with  or  without  manure  by  the  inverted  sods 
from  the  furrows.  The  potatoes  are  afterward  earthed  once  or  twice  with 
whatever  mould  can  be  obtained  from  the  furrows  by  means  of  spade  and 
shovel.  And  .after  these  earthings,  the  ftirrows  becoming  deep  trenches, 
form  easy  means  for  water  to  flow  away,  and  leave  the  planted  ground 
on  each  side  of  them  comparatively  dry."  "  The  practice'in  the  south  of 
Ireland  is  to  grow  potatoes  on  grass  land  from  1  to  3  years  old,  and  tur- 
nips afterward,  manuring  each  time  moderately,  as  the  best  preparation 
for  com,  and  ns  a  prevention  of  the  disease  called  fingers  and  toes  in 
turnips.  In  wet  bog-land,  ridges  and  furrows  are  the  safest,  as  the  furrow 
acts  as  a  complete  drain  for  surface  water ;  but  wherever  drilling  is  pixu;- 
ticable,  it  is  decidedly  preferable,  the  produce  being  greater  in  drills  than 
in  what  may  be  teimed,  comparatively,  a  broadcast  method."*  The 
spade-culture  of  potatoes  seems  an  appropriate  mode  for  small  farmers 
and  cotters,  but  it  is  by  far  too  expensive  a  mode  to  be  introduced  into  a 
farm  where  horse-labor  is  employed. 

(1884.)  While  speaking  of  the  form  of  the  double  drill;  I  have  said  that 
one  of  its  sides  was  larger  or  heavier  than  the  other ;  that  is,  the  first  fur- 
row with  which  it  is  made  is  much  larger  than  the  second,  the  effect  of 
which  relation  of  furrows  is  to  make  the  line  of  their  meeting  at  the  side 
instead  of  at  the  top  of  the  drill,  (1744)  and  fig.  313.  The  germ  of  the 
potato,  and  of  the  bean  too,  in  pushing  upward,  toward  the  top  of  the 
drill,  finding  the  least  resistance  in  the  soil  along  the  line  of  the  meeting 
of  the  two  furrows,  finds  its  way  to  the  day  through  the  side  instead  of 
the  top  of  the  drill.  Were  the  plants  allowed  to  grow  out  from  that 
pan  of  the  drill,  they  would  not  only  be  bent  at  the  ground,  but  their 
stems  would  inteifere  with  the  horse-labor  bestowed  on  the  land  in  the 
hollows  of  the  drills.  To  avoid  this  inconvenient  and  unnatural  position 
of  the  plants,  the  practice  is  to  han*ow  down  the  tops  of  the  drills  with 
harrows,  so  that  the  drill  shall  have  the  lightest  part  of  the  earth  upon  its 
crown  ;  and,  of  course,  ihje  g^np  finding  the  least  resistance  directly  up- 
ward, will  push  out  «t  the  top  of  the  drill.  The  harrowing  down  of  the 
tops  of  the  drills  is  executes  with  the  common  harrows,  or  with  harrows 
made  for  the  purpose.  The  .common  harrows  are  passed  either  along  or 
lusress  the  drills,  according  -to  the  nature  of  the  soil.  Strong  soil  bears  the 
harrows  being  driven  along  the  drills,  and  in  very  hard  land,  particularly 
in  diiy  seasons,  they  may  ^be  passed  along  a  double  tine,  but  a  single  tine 
^ivill  usually  be  sufficient.  Harrowing  acix>S8,  with  tines  well  warn  dotcn^ 
will  have  the  least  chance  of  disturbing  long  manure  when  used  for  dung- 
ing potatoes,  as  the  drill  which  first  receives  the  fore  part  of  the  harrow 
supports  it  and  keeps  the  tines  from  penetrating  too  deep  at  once  ;  but  the 
walking  across  the  drills  is  irksome  both  for  man  and  beast,  so  that  the 
harrowing  is  most  easily  performed  along  the  drill.  The  common  harrow, 
however,  is  a  harsh  implement  for  harrowing  drills,  compared  to  a  couple 
of  curved  ones,  figured  below,  which  embrace  two  dnlls  at  a  time,  and 
•which  when  pulled  along  do  their  work  admirably.  A  modification  of 
this  last  method  has  been  recommended  to  be  adopted  on  strong  land  in 
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dry  weather,  after  much  rain  has  fallen,  and  when  such  land  has  become 
Tery  hard  and  cloddy.  A  wooden  roller,  cur\'ed  so  as  to  embrace  two 
drills,  is  recommended  to  be  pat'sed  along,  and  by  it  the  clods  at  top  are 
either  crushed  or  displaced  to  the  bottom  of  the  drills.  Two  pairs  of  har- 
rows of  a  triangular  form,  suited  to  *work  in  the  hollows  between  the 
drills,  are  then  passed  along,  and  they  either  remove  the  clods  that  were 
too  hard  to  be  broken  by  the  roller,  or  they  divide  the  large  clods  into  a 
number  of  small  ones,  and  bring  them  all,  the  clods  of  every  kind,  into  the 
hollows  of  the  drills.  In  every  one  of  these  modes  of  rolling  and  harrow- 
ing the  drills  of  bean  or  potato  land,  the  bean  and  potato  germs  are  per- 
mitted to  shoot  perpendicularly  up  through  their  tops.  This  harrowing  is 
given  to  the  drills  8  or  10  days  after  the  potatoes  have  been  planted,  if  the 
land  is  diy ,  but,  of  course,  it  must  be  done  before  the  gei-ms  have  had  time 
to  penetrate  the  gix>und,  although  the  weather  be  not  altogether  favorable  for 
working  heavy  land.  Of  the  two  sorts  of  potato-harrows  alluded  to— the 
curved  and  triangular — the  latter  is  best  fitted  to  be  used  when  the  germs 
have  appeared  above  ground,  as  its  outmost  tines  work  between  the  top  of 
one  drill  and  another,  and  not  ot;^  the  top  of  the  drill  like  the  curved  harrows. 
(1885.)  The  potato  is  subject  to  disease  at  a  very  early  period  of  its 
existence,  not  merely  after  it  has  developed  its  stems  and  leaves  but  be- 
fore the  germ  has  risen  from  the  sets.  The  disease  which  affects  the 
f>lant  is  called  the  curl,  from  the  curled  or  crumpled  appearance  which  the 
eaves  assume  when  under  the  influence  of  the  disease.  What  the  imme- 
diate cause  of  the  disease  is,  it  is  difficult  to  say ;  but  the  puny  stem  and 
stinted  leaves  indicate  weakness  in  the  constitution  of  the  plant,  and,  like 
weak  animals  affected  with  constitutional  disease,  the  small  tubers  pro- 
duced by  curled  potatoes,  when  planted,  propagate  the  disease  in  the  fu 
ture  crop.  The  curl  is  so  well  known  by  its  appearance,  and  the  curled 
plant  so  generally  shunned  as  seed,  that  the  disease  is  never  willingly 
propagated  by  the  cultivator ;  still  there  are  circumstances  in  the  manage- 
ment of  the  tubers  which  induce  the  disease  therein.  The  experiments  of 
Mr.  T.  Dickson  show  that  the  disease  arises  from  the  vegetable  powers 
of  the  sets  planted  having  been  exhausted  by  over-ripening,  so  that  sets 
from  the  waxy  end  of  the  potato  produced  healthy  plants,  whereas  those 
from  the  best  ripened  end  did  not  vegetate  at  all,  or  produced  curled 
plants.*  It  is  tne  opinion  of  Mr.  Crichton,  "  that  the  curl  in  the  potato 
may  often  be  occasioned  by  the  way  the  potatoes  are  treated  that  are  in- 
tended for  seed.  I  have  observed,"  he  says,  "  wherever  the  seed-stock  is 
carefully  pitted,  and  not  exposed  to  the  air,  in  the  spring  the  crop  has  sel- 
dom any  curl ;  but  where  the  seed-stock  is  put  into  bams  and  outhouses 
for  months  together,  such  crop  seldom  escapes  turning  out  in  a  great 
measure  curled ;  and  if  but  few  curl  the  first  year,  if  they  are  planted 
again,  it  is  more  than  probable  the  half  of  them  will  curl  next  season."! 

(1886.)  The  other  disease  alluded  to  affects  the  seed  or  sets,  and  is  call- 
ed the  failure  or  taints  which  consists  of  the  destruction  of  their  vital  pow- 
ers. Many  conjectures  have  been  hazarded  as  to  the  cause  of  the  failure, 
and  most  of  them  have  ascribed  it  to  the  fermented  state  of  the  dung,  to 
the  drouth  of  the  season,  to  the  heating  of  the  sets,  to  the  tuber  being  cut 
into  sets,  and  other  secondary  causes;  but  all  these  conjectuies  leave  un- 
touched the  principal  consideration  in  the  question,  how  these  circum- 
stances should  induce  failure  now,  and  not  in  bygone  years  %  Cut  sets 
have  been  used  for  many  years  without  causing  failure.  Farm-yard  dung, 
in  various  states  of  decomposition,  has  been  used  as  long  for  raising  pota- 
toes. The  extraordinary  drouth  of  1826  caused  no  failure,  while  in  com- 
^"•"^ 
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paratively  cool  seasons  the  disease  has  made  great  havoc  Mr.  Joho 
ohiiTeff  takes  a  general  and  philosophical  view  of  the  cause  of  disease 
in  the  potato  crop,  and  though,  no  doubt,  his  observations  are  particular- 
Jy  applicable  to  the  curl^  still  they  will  apply  equally  well  to  the  taint ; 
for  the  connection  between  the  two  diseases  is  so  intimate,  that  you  have 
seen  Mr.  Dickson's  observation  is  that  some  sets  "  did  not  vegetate  at 
all,"  that  is,  failed^  or  produced  curled  plants."  Mr.  Shin'eff  adopts  the 
general  doctrine  broached  by  Mr.  Knight.  **  The  maximum  of  the  dura- 
tion of  the  life  of  any  individual  vegetable  and  animal,"  he  says,  "  is  pre- 
determined by  Nature,  under  whatever  circumstances  the  individual  may 
be  placed ;  the  minimum,  on  the  other  hand,  is  determined  by  these  very 
circumstances.  Admitting,  then,  that  a  potato  might  reproduce  itself  from 
tubers  for  a  gi-eat  number  of  years  in  uie  shady  woods  of  Peru,  it  seems 
destined  to  become  abortive  in  the  cultivated  champaign  of  Britain,  inso- 
much that  not  a  single  healthy  plant  of  any  sort  of  potato  that  yields  ber- 
ries, and  which  was  in  culture  ^0  years  ago,  can  now  be  produced."  Mr. 
ShitTeff  concludes,  therefore,  that  the  potato  is  to  be  considered  a  short- 
lived plant,  and  that  though  its  health  or  vigor  may  be  prolonged  by  rear- 
ing it  in  elevated  or  in  shady  situations,  or  by  cropping  the  flowers,  and  thus 
preventing  the  plants  from  exhausting  themselves,  the  only  sure  way  to 
obtain  vigorous  plants,  and  to  insure  productive  crops,  is  to  have  frequent 
recourse  to  new  vaiieties  raised  from  seed.*  The  same  view  had  occun'ed 
to  Dr.  Hunter.  The  fact  ascertained  by  Mr.  Knight  deserves  to  be  no- 
ticed—that,  by  planting  late  in  the  season,  perhaps  in  June,  or  even  in 
July,  an  exhausted  good  variety  may,  in  a  great  measure,  be  restored  \ 
that  is,  the  tuber  resulting  from  the  late  planting,  when  again  planted  at 
the  ordinary  season,  produces  the  kind  in  its  pristine  vigor,  and  of  its  for- 
mer size.  It  is  obvious  that  all  these  opinions  refer  to  the  possibility  of 
plants  indicating  constitutional  weakness,  and  why  may  not  the  potato  %  I 
nave  all  along  been  of  the  opinion  that  the  failure  has  arisen  from  this 
cause,  nor  does  it  seem  to  me  to  be  refuted  by  the  fact  that  certain  vaiie- 
ties of  potato  have  been  cultivated  for  many  years  in  the  same  locality 
without  fail ;  because  it  is  well  understood  that  every  variety  of  potato 
has  not  indicated  failure,  and  one  locality  may  be  more  favorable  to  re- 
tention of  vigor  of  constitution  than  another ;  at  least,  we  may  easily  be- 
lieve this,  and  discrepancies  in  the  case  may  arise,  since  we  do  not  yet 
know  the  circumstances  which  must  of  necessity  produce  constitutional 
weakness.  I  have  no  doubt  in  my  own  mind  that,  were  seed-potatoes  se- 
curely pitted,  until  they  were  about  to  be  planted — ^not  over-ripened  be- 
fore they  were  taken  out  of  the  ground — ^the  sets  cut  from  the  ciispest 
tubers  and  from  the  waxy  end — the  dung  fermented  by  a  turning  of  the 
dunghill  in  proper  time — ^led  out  to  the  field,  quickly  spread,  the  sets  as 
quickly  dropped  on  it,  and  the  drills  split  in  the  manner  represented  in  fig. 
344,  and  described  in  (1874),  there  would  be  little  heard  of  the  failure  even 
in  the  driest  season — at  the  same  time,  the  precaution  of  obtaining  seed 
frequently  from  an  elevated  and  late  district  compared  to  where  the  seed 
b  to  be  planted,  should  not  be  neglected.  I  own  it  is  difficult  to  prove  the 
existence  of  constitutional  weakness  in  any  given  tuber,  as  its  existence  is 
only  implied  by  the  fact  of  the  failure ;  but  the  hypothesis  explains  many 
more  facts  than  any  other,  than  atmospheric  influence — ^for  example,  pro- 
ducing the  failure  like  epidemic  diseases  in  animals,  for  such  influences 
existed  many  years  ago,  as  well  as  now.     The  longer  the  cultivation  of 
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the  tuber  of  the  potato,  which  is  not  its  seedf  is  persevered  in,  the  more  cer- 
tainly may  we  expect  to  see  its  constitutionsd  vigor  weakened,  in  strict 
analogy  to  other  plants  propagated  hy  similar  means ;  such  as  the  failure 
of  many  varieties  of  the  apple  and  pear,  and  of  the  cider  fruits  of  the  17th 
century.  This  very  season,  1843,  contradicts  the  hypothesis  of  drouth  and 
heat  as  the  primary  cause  of  the  failure,  for  it  has  hitherto  (to  June)  beeq 
neither  hot  nor  dry,  while  it  strikingly  exemplifies  the  theory  of  constitu- 
tional weakness,  inasmuch  as  the  fine  season  of  1842  had  so  much  over- 
ripened  the  potato— farmers,  still  unaware  of  the  cause  of  the  failure,  per- 
mitting the  potatoes  they  have  used  for  seed  to  become  over-ripened — that 
the  sets  this  spring,  to  repeat  again  the  words  of  Mr.  Dickson,  ''  did  not 
vegetate  at  all,"  even  in  the  absence  of  heat  and  drouth,  and  in  the  pres- 
ence of  moist  weather.  Had  the  potatoes  been  a  little  less  over-ripened 
in  1842,  the  sets  from  them  might  have  produced  only  curl  this  season, 
though  it  is  not  improbable  that  the  same  degree  of  over-ripening  may 
cause  entire  failure  now  that  would  only  have  caused  curl  years  ago ; 
and  as  over-ripening  was  excessive  last  year,  owing  to  the  very  fine 
weather,  so  the  failure  is  extensive  in  a  corresponding  degree  in  this, 
even  in  circumstances  considered  by  most  people  preventive  of  its  recur- 
rence, namely,  in  cold  and  moist  weather.  And  observe  the  results  of  both 
1842  and  1843  as  confirmatory  of  the  same  principle,  illustrated  by  diamet- 
rically opposite  circumstances.  The  under-npeued  seed  of  the  bad  season 
of  1841  produced  the  good  crop  of  potatoes  of  1842,  in  spite  of  the  great 
heat  and  droiith  existing  at  the  time  of  its  planting  in  1842 ;  while  the 
over-ripened  seed  of  the  good  season  of  1842  has  produced  extensive  fail- 
ure, in  spite  of  the  coolness  and  moisture  existing  at  the  time  of  planting 
in  1843.  How  can  heat,  drouth,  or  fermenting  dung  account  for  these 
results  1 

(1887.)  As  fact,  I  may  men|:ion  the  effects  of  comparatively  diy  and 
moist  soil,  on  cut  sets  and  whole  potatoes,  which  were  brought  to  light  by 
an  experiment  of  Mr.  Howden,  and  which  results  obtained  no  one  could 
have  anticipated.  "  On  the  28th  June,"  says  Mr.  Howden,  "  I  selected  from 
a  store  which  had  been  repeatedly  turned  and  kept  for  family  use,  70  pota- 
toes of  the  old  rough  black  variety.  I  divided  this  number  into  5  lots, 
sizing  them,  so  as  each  lot  of  14  potatoes  weighed  exactly  4  lbs.  I  made 
on  that  day  one  lot  of  14  into  starch,  and  obtained  9  oz.  On  the  same  day 
I  put  14  potatoes  whole,  and  14  cut  into  56  sets,  into  a  deep  box  filled  with 
dry  mould.  The  remaining  14  whole  and  14  cut  I  put  into  another  box 
filled  with  Tfioist  earth,  and  which  was  watered  from  time  to  time.  At  the 
end  of  3  weeks,  with  the  exception  of  5  sets,  all  the  plants  made  their  ap- 
pearance. All  this  time  the  dry  box  had  been  kept  from  moisture.  On 
the  21st  July,  however,  I  allowed  it  to  be  moistened  with  heavy  rain,  and 
on  the  28th  July  I  took  up  and  extracted  starch  from  the  whole.  Before 
doing  so,  however,  I  weighed  the  several  lots,  and  what  seemed  to  me 
curious  was,  that  each  lot  of  the  whole  potatoes  had  gained  8  oz.;  while 
each  lot  of  the  cut  ones  had  lost  6  oz.  of  its  weight,  and  of  their  number  10 
did  not  vegetate.  The  sprouts  from  the  whole  potatoes  weighed  4  oz.,  and 
those  from  the  cut  only  2  oz. ;  yet  the  starch  from  the  28  cut  potatoes  was 
only  2  oz.,  and  that  from  the  28  whole  potatoes  9  oz.,  being  exactly  the  pro- 
duce in  starch  of  half  that  number,  namely,  14,  which  was  made  into  starch 
at  the  commencement  of  the  experiment."* 

(1886.)  The  potato  belongs  to  the  ontural  order  SolanaceeB^  which  also  comprehends  those  re. 
markablo  bat  well-known  plants,  the  deadly  nightshade,  the  capsicum,  the  tobacco,  the  henbane, 
the  stramoniam.  the  tomato.  &c.  "  The  potato  is  now  considered  the  most  nsefal  escnlent  tliat  is 
eoltivated,  and  who/'  Dr.  Neill  asks,  "  could  a  priori  hare  expected  to  have  found  the  moat  use- 
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fol  amoD^  tbo  natural  family  of  the  Solanacete.  mott  of  which  are  deleterioos,  and  all  of  which 
are  forbidding  in  their  aspect  *"  The  genos  Sdanum  stands  in  the  order  PetUemdria  mtmogf- 
nia.  of  the  Linntean  system.  "  The  name  is  given  by  Pliny,  bit  the  derivaii'in  is  uncertain :  some 
derive  it  from  Sof,  the  sun  ;  others  say  it  is  Sulannm,  from  Svs,  being  serviceable  in  the  disor- 
ders of  swine ;  and  others  from  Solar,  to  comfort  from  its  soothing  narcotic  effects;  all  these  con- 
jectares  are,  however,  improbable.  Sotanum  tuberogumj  the  common  potato,  has  roots  bearing 
tabers ;  stems  herbaceous ;  leaves  unequally  pinnste ;  leaJflets  entire ;  pedicel  articulated.  It  is  a 
native  of  South  America,  on  the  west  coast  everywhere.  The  cultivated  potato  varies  mneh  m 
the  leaves,  color  of  the  flowers,  shape  and  color  of  the  tubers,  &c."*  **  Gerard,"  aa^rs  Phillips, 
"  describes  two  kinds  of  potatoes  in  his  Herbal ;  and  as  the  account  is  highly  interestiug  I  shall 
copy  it  vci^atim.  'This  plaoU'  says  he,  'which  is  called  SUarum  Perumorum.  or  Skjrrrits  of 
Peru,  is  generally  of  us  called  potatus  or  potatoes.  ....  The  roots  are  many,  thick  and  knob- 
bed, like  uoto  the  roots  of  peonies,  or  rather  of  the  asphodill,  twined  together  at  the  top  into  one 
head,  in  manner  of  the  Skyrrit.  which  being  divided  into  divers  narts  and  planted,  do  make  great 
increase,  especially  if  the  greatest  rootes  be  cut  into  divera  goobels  and  planted  in  good  lertill 
ground.  .  .  .  Of  tBese  rootes  may  be  made  conserves,  no  less  toothsome,  wholesome,  and  domestic, 
than  the  6esh  of  quinces.  ....  These  rootes  may  serve  as  a  ground  or  foundation  whereon  the 
cunning  confectioner  or  sugar-baker  may  worke  and  frame  many  comfortable  delicate  conserves 
and  restorative  sweet- meaics.'  .  .  .  .  "  This  was  evidently  the  aweet-potato/'  continues  Phillips, 
"  which  was  supposed  to  possessan  invigorating  property.  Kissing-comfits  were  made  of  them  in 
Shakspeare's  time.    Falstaffsays  in  the  Merry  wives  of  Windsor, 

Let  it  rain  potatoes,  snd  hail  kissing-comfits.' 

Gerard  commences  his  second  chapter  with  the  description  of  the  common  jpotato  now  in  use,  and 
says,  '  Battata  Virginiana  sire  Virffinianorum,  et  Papmu,  potatoes  of  Virginia.'  After  an  ac- 
curate description  of  the  plant  and  flower,  he  adds,  'The  roote  is  thicke,  fat,  and  tuberous;  not 
much  di&riqg  either  in  mape,  color,  or  taste  from  the  common  potatoes,  saving  that  the  roolea 
hereof  are  not  so  great  nor  lung,  some  of  them  round  as  a  ball,  some  ovall  or  egge  fashion,  some 
longer,  othera  shorter.'  The  potato  was  introduced  into  Snain  in  the  eariy  part  of  the  16th  cen- 
tury, and  thence  spread  over  the  Continent,  first  to  Italy,  tnen  to  Flanders,  and  thence  throosii 
Germany  to  Austria  in  1596.  It  found  its  wav  to  England  by  a  diffisreut  route,  being  broognt 
from  Virginia  by  tlie  colouiHts  sent  out  bv  Sir  Walter  Raleigh  in  1584  and  who  returned  in  1586,  and 
probably,  according  to  Sir  Joseph  Banks,  brought  with  them  the  pouto.  This  palladium  against 
famine  was  not  cultivated  in  Scotland  until  1683,  and  was  then  confined  to  the  gardens.  In  1798, 
Thomas  Prentice,  a  day-laborer,  first  planted  potatoes  in  open  fields  at  Kilsyth,  and  the  success  was 
such  that  every  ftirmer  and  cottager  followed  his  example.  Potatoes  were  scarcely  known  in  the 
East  Indies  3U  yeara  ago,  but  thev  are  now  produced  in  such  abundance  that  the  natives  in  some 
places  make  considerable  use  of  inem.  Bombay  is  chieflv  supplied  with  this  excellent  root  from 
Guzerat  And  though  the  cultivation  of  this  root  is  much  increased  in  France  within  these  last 
few  years,  the  poor  of  that  country  cannot  yet  be  prevailed  on  to  eat  it"t 

(1889.)  Rooks  are  very  destructive  to  the  potato  crop  just  as  the  germs  of  the  plants  are  pene- 
trating the  ground,  and  they  seem  to  possess  an  exquisite  sense  of  smelling  to  find  out  those 
which  are  most  palatable  to  their  taste  They  steal  very  quietly  into  potato  nelds,  and  are  there 
pretty  well  hidden  among  the  drills ;  and  in  tliis  respect  their  tactics  differ  from  what  they  pursue 
when  alighting  among  corn,  which  they  do  in  large  flocks.  There  is  nothing  but  gunpowder  will 
deter  them  from  a  potato- field  ;  they  soon  find  out  the  innocuous  character  of  a  scarecrow,  or  tat- 
tie  doolie,  as  that  sorry  semblance  of  humanity  is  always  misnamed.  One  cannot  always  be  firing 
among  crows  with  the  gun.  but  an  occaskinal  shot  does  good,  aided  by  that  effectual  check  to 
tlieir  visitation  of  any  field — the  burning  of  gunpowder  matches  here  and  there  and  now  and 
then  along  the  windward  side  of  the  field,  the  fumes  of  which  sweeping  along  the  surface  of  the 
ground,  being  smelt  by  the  rooks,  put  them  in  constant  trepidation,  and  at  len^h  to  flight 

(1890.)  It  may  prove  interesting  to  those  of  you  who  may  possess  a  farm  m  the  neighborhood 
of  a  large  town,  to  know  why  it  is  that  the  street  manure  of  towns  is  not  so  suitable  for  raising 
potatoes  as  stable  or  byre  manure.  A  paper  on  the  subject  by  Dr.  Madden  enables  me  to  give 
you  an  idea  of  the  explanation  be  gives  of  the  subject ;  to  enable  yon,  in  the  first  place,  to  judge 
of  the  nature  of  street  manure.  I  will  insert  a  part  of  a  Table  of  his  construction,  showing  the 
diemical  difference  between  it  and  horse  and  cow -dung. 


Water,  &c 

HANUKES. 

i^lable. 

Kyre. 

Street. 

13-5 

11-5 
15-9 
13-38 
45-77 

45.7 

90 
19-6 
21-9 
10.9 

26-4 

1-4 

10 

11-2 

60-0 

Organic  Matter 
Soluble  in  Water 

Soluble  in  Potassa 

Destroyed  by  Heat 

Saline  Matter 

Total 

100-00 

100*0 

100-0 

The  snm  of  the  ekemieal  nature  of  these  three  substances  used  in  raising  potatoes  is  that  MtaUe' 
dung  is  the  most  heating,  but  not  so  durable — that  ftjfre  dung  is  cooler^  and  mndi  more  lasting—* 
and  that  5/ree/-manure  is  very  inferior  to  the  other  two  in  eveir  respect,  and,  in  fact,  would  be 
little  better  than  soil,  were  it  not  for  the  highly  azotized  nature  of  its  organic  matter,  and  probably 
also  for  Uie  presence  of  a  considerable  quantity  of  chalk.  The  effect  of  applying  street-manure  to 
the  soil  is  this ;  **  When  any  quantity  of  street-manure,"  says  Dr.  Madden,  "is  plowed  into  good 

*  Dob's  General  System  of  Botany  and  Gardening,  toL  It.— &Iaiisc«a 
t  Phillips's  Uistoiy  of  Cultivated  Vegeubles,  voL  iL 
(398) 
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ioil,  the  following  changet  takes  place :  The  ordare  and  carbonate  of  Ihne,  which  are  evidently 
the  moflt  powerful  ingredients  of  this  manare,  will  re&ctnpon  the  less  decomposable  organic  mat- 
ter, both  of  the  soil  and  of  the  manure  itself,  and  thus  bring  the  whole  into  a  stale  of  fermentation, 
the  extent  and  intenaitv  of  which  will  be  regulated  by  the  quality  of  these  active  ingredients,  es- 
peciaUv  the  ordure.  This  action  depends  upon  the  fact  that  when  any  organic  substance  in  a 
state  of  fermentation  is  brought  into  contact,  or  mingled  with  any  organic  matter  capable  of  fer* 
menting,  bat  not  at  present  in  that  condition,  the  whole  mass,  after  a  time,  undergoes  the  same  series 
of  changes,  which  are  always  accompanied  with  the  escape  of  varioos  gases,  and  the  formation  of 
certain  soluble  compounds,  which  latter  constitute  the  chief  food  of  plants.  Moreover,  it  has  been 
long  ago  proved  that  substances  rich  in  azote  are  always  the  most  prone  to  decomposition,  and  like> 
wise  are  capable  of  exciting  fermentation  to  a  far  greater  extent  in  others  of  a  less  putrescible 
nature.  Again,  it  is  well  knjwn  to  farmers  that  chalk  or  carbonate  of  lime  possesses  the  power 
of  increasing  the  putrescent  tendency  of  many  vegetable  substances,  so  that,  when  applied  to 
soils,  it  renders  them  ridter.  But  what  is  carious  enough,  at  the  same  time  that  it  causes  the  pro* 
daction  of  suluble  matter  by  promoting  patrefaction,  it  renders  less  soluble  those  portions  already 
in  Estate  of  solation.  by  enterini;  into  chemical  combination  with  them.  On  these  accounts,  there- 
fore, and  especially  from  the  ordare  being  a  very  highly  azotized  substance,  street  manure  will  be 
capable  of  exciting  putrefaction  to  a  greater  extent,  considering  the  small  quantity  of  organic 
matter  which  it  contains,  than  one  at  first  sight  would  be  led  to  suppose.  It  must,  however,  be 
remembered  that  as  the  putrescent  effect  will  only  be  produced  in  the  immediate  iieighbortiood 
of  the  active  ingredients  themselves,  and  as,  moreover,  these  are  mixed  with  a  large  quantity  of 
other  comparatively  inert  matters,  their  action  is  very  liable  to  be  confined  to  certain  spots. 
Owing,  likewise,  to  the  presence  of  cinders,  a  certain  portion  of  the  soluble  organic  matter  will 
be  absorbed  by  them,  and  thus  for  a  time  at  least,  removed  beyond  the  reach  of  plants.  Bat,  on  the 
other  hand,  it  will  be  observed  tJiat,  from  the  highly  azotized  nature  of  its  organic  contents,  the 
fermentation  will  be  rapid  at  ^r*t,  and,  consequently,  the  manare  will  be  hot  in  proportion  to 
the  quantity  of  real  manure  which  it  coniaina"  In  the  actual  cfiect  of  this  manure  in  raising  pota- 
toes being  i  inferior  to  stable  and  byre  dung,  the  following  explanation  of  its  inferiority  is  offered 
by  Dr.  Madden.  "  In  the  account  of  the  culture  of  the  potato,  given  in  ProPessor  Low's  excellent 
work  on  Practical  Agriculture,  we  find  the  following  expressions:  'Dung  will  in  all  cases  act 
most  quickly  upon  voung  plants  when  it  is  well  prepared,  but  extreme  preparation  of  the  dung 
is  not  required  m  tlie  case  of  the  potato.  It  is  enough  that  it  should  be  in  suck  a  slate  of  fermenta- 
tion €u  tJuUit  may  be  readiljf  covered  by  the  jdaw.'  Thus  proving  that  this  plant  does  not  require 
an  Instant  supply*  of  a  considerable  part  of  soluble  matter.  And,  moreover,  it  is  clear  that  as  the 
useful  part  of  this  plant  is  produced  daring  the  /ci/^  periods  of  the  grawth  of  the  crop,  the  great- 
est supply  of  food  will  be  necessary  at  that  time.  Bat  we  have  already  shown  that  street  ma- 
nure, from  the  nature  of  its  constituents,  ferments  very  rapidly  at  first,  and.  conHequently,  its 
greaiett  ^ects  will  be  in  the  very  early  periods  of  the  growth  of  the  crop.  The  next  sentence  in 
Professor  Low's  work  commences  thus :  '  The  potato  requires  a  larf^e  supply  of  manure.'  But 
we  have  already  shown  that  street  manure  docs  not  contain  \  as  mncli  real  manure  as  either  that 
derived  firom  dairies  or  stables.  And  a  little  below  the  above  quotation  occurs  the  following  sen- 
tence :  *  Lime  does  not  appear  to  act  in  a  beneficial  manner,  and  is  rarely  applied  directly  to 
this  crop.  But  our  analysis  has  proved  that  lime  exists  in  considerable  quantities  in  the  street- 
manure  of  Edinburgh  :  and  as  it  has  been  exposed  to  great  heat — for  it  is  evidently  derived  from 
the  a^es — it  will,  of  course,  be  in  the  same  state  as  mtld  lime  when  it  is  applied,  and  will,  most 
probably,  therefore,  have  the  same  effect,  which,  according  to  Professor  Low,  is  'not  beneficial,' 
The  potato  possesses  a  spreading  root,  and,  consequently,  must  require  a  uniform  manure,  in  or- 
der that  all  Its  parts  may  be  equally  supplied  with  soluble  organic  matter.  But  we  have  before 
shown  that  street  manure  ib  partial.  The  potato  requires  the  greatest  quantity  of  azote  at  ihe  later 
periods  of  its  growth  ;  because  the  tubers  contain  considerably  more  of  that  substance  than  the 
leavea  But  street  manare,  from  the  nature  of  its  organic  constituents,  will  ferment  rapidly,  and 
allow  most  of  its  azote  to  escape  during  tlie  airly  periods  of  the  cultivation  of  the  crop."  As  a 
general  role  for  the  application  of  manure  to  potatoes,  "  We  may  hence  argue,"  as  Dr.  Madden 
remarks,  "  that  a  manure  to  suit  well  for  the  potato  crop,  should  possess  the  following  qualities :  It 
must  be  spread  equally  through  the  soil,  so  that  the  spongioles,  at  the  termination  of  all  the  spread- 
ing ^res  of  its  roots,  may  be  supplied  with  nourishment"  And  surely  there  is  no  way  of  spread- 
ing dung  so  equally  as  along  onl^  three  drills  at  a  time,  and  by  spreaders  keeping  to  their  own 
drills.  "  It  most  yield  azote  during  the  whole  period  of  the  growth  of  the  plants ;  in  fact,  rather 
more  is  required  during  the  later  periods  than  prior  to  the  development  of  the  tubers ;  for,  from 
M.  Boussingault's  analysis,  it  appears  that  they  contain  5-100  per  cent  more  of  this  substance 
than  the  leaves.  In  an  economical  point  of  view,  therefore,  the  best  manure  for  potatoes  would 
be  one  which  contained  plenty  of  azote,  bat  still  did  not  decompose  very  rapidly— «ow-dang,  for 
example."* 

(1891.)  Pinlayson's  Harrow  or  Ontbber. — "Pig.  346,  Plate  XXIX.,  is  a  view  in  perspective  of 
Finlayson's  harrow  of  the  improved  form.  The  frame-work  and  the  active  parts  are  precisely  the 
same  as  when  the  implement  was  manufactured  under  the  patent,  the  improvement  lying  in  the 
parts  which  have  been  introduced  for  raising  the  tine-frame  from  the  ground.  The  figure  repre* 
aents  the  implements  as  carrying  seven  tines,  and  consists  first  of  the  body-frame,  which  is  formed 
of  two  interior  eblong  fi^mes  </  tf  and  X  a,  each  4  feet  6  inches  in  length,  and  IS  inches  in  width 
over  all.  These  frames  are  welded  solid  at  the  angles,  and  rectangular ;  the  sides  of  and  d'  are  3 
inches  in  depth,  and  )  ineh  in  thickness,  and  are  perforated  to  receive  the  tines  at  their  full  strength, 
whether  of  a  square  or  oblong  section ;  the  bars  ui  and  df  are  therefore  allowed  to  swell  out  on 
both  edges  at  the  perforation,  to  preserve  strength.  The  sides  d  and  a,  together  with  the  ends  of 
these  frames,  are  only  2|  inches  m  depth,  and  |  inch  in  thickness,  and  the  perforations  are  only 
■aificieat  to  pass  the  sesewed  tail  of  the  tine.    The  side-bars  a  a  and  ol'  ir  9X^  bolted  upon  the 
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ends  of  the  interior  (nmes.  u  seen  in  the  bar  o^  a^,  and  each  is  prolonged  forward  from  a  and  a" 
to  the  point  6.  forming  the  trianguUur  prolongation  af'a^'  b,  and  are  connected  by  a  boh  al  b.  Theia 
•ide-bwre  are  8|  inches  in  depth,  |  inch  in  thickness  in  the  pans  a  a  and  af^  a",  while  in  the  triaa- 
gle  they  are  reduced  to  |  inch  in  thickness,  and  the  distance  from  o'l  the  finont  of  the  body  fraaw^ 
to  the  apex  b  of  the  triangle,  is  4  feet  6  inches. 

(1893.)  The  tines  are  always 'in  this  machine  made  of  the  swan-neck  or  self-cleaning  form. 
They  consist  of  the  shanky^,  by  which  they  are  fixed  in  the  interior  frame,  and  of  the  peoug  m, 
which  penetrates  the  ground.  A  cross  section  of  the  swan-neck  and  diank  is  either  a  square  c^  1| 
inches,  or  it  is  an  oblong  of  24  inches  by  |  inch,  some  makers  adopting  the  sqnare.  which  was 
Finlayson's  original  form,  while  others  adopt  the  oblong.  The  shank  duninishes  from  the  neck 
towani  the  tail,  which  terminate  in  a  |  incn  screw,  by  means  of  which  and  a  nat  the  tine  is  held 
firmly  in  its  place.  The  prong,  or  forward  end  of  the  tine,  diminishes  gently  in  depth  to  the  ex- 
tremity, which  terminates  in  a  chisel  shaped  point  of  1|  inches  broad,  having  a  slight  inclination 
earthward,  without  which  the  implement  has  a  tendency  to  rise  out  of  the  ground. 

(1693.)  The  body  frame,  with  its  tines,  is  supported  on  the  two  hind-wheels  <i  4>  20  inches 
diameter,  which  are  mounted  on  the  cranked  axle/ e/,  and  upon  the  front  castor- wheel  g,  of  IS 
inches,  the  former  turning  upon  studs  in  the  cranks  f  and  the  latter  in  the  sheen  h.  The  axle  e 
is  supported  in  brackets,  bolted  upon  the  inside  of  toe  side-ban  a  a  and  t/^  d\  as  seen  in  fig.  S-IS^ 
where  a  a  is  the  side- bar,  and  e  the  bracket,  the  e^e  of  which,  for  receiving  the  axle,  stands  3| 
inches  above  the  upper  edge  of  the  bar,  and  its  thickness  is  )  inch.  The  sheera  K  fig-  346.  of  the 
fore- wheel  are  jointed  into  the  bent  lever  at  t,  forming  a  bell  crank-lever  t  ir  /  by  which  the  fore- 
part of  the  machine  is  elevated  or  ilcprcssed.  The  hind-part  is  acted  upon  directly  by  the  lever 
n  a,  which  is  also  bent  at  a  to  nearlv  a  ri^ht  angle  in  the  arm  nott  the  extremity  of  which  passes 
dirough  the  axle  at  e,  and  is  se<*urbd  with  a  screw-nut  This  form  of  the  lever,  n  n  r  is  rendovd, 
in  its  effects  upon  the  hind-wheel  and  axle,  a  simple  straight  lever ;  but  the  angle  which  it  forms 
at  »  o  serves  an  CMenlial  pur}M>se,  as  it  affects  the  foro-wbeels.  It  will  be  observed  that  the  atm 
noe  takes  a  position  nearly  paraUel  to  the  arm  i:  ^  of  the  fore-crank,  and  by  the  introduction  of 
the  connecting  rod  n  j>l,  jointed  to  the  lever  a  «  «,  and  to  the  crank  ik  l,hy  this  arrangemenly 
whatever  motion  is  communicated  through  tlie  lever  n  n  e,  to  the  cranked-axle  of  the  hind-wheels^ 
a  correspond  in|f  motion  is  simultaneously  given  to  the  fore-crank  and  its  wheel,  whereby  the  tine- 
frame  is  uniformly  raised  or  deprestted  at  pleasure.  The  lever  »  a  e  is  about  5|  feet  in  length,  and 
is  under  the  control  of  the  conductor ;  its  position  in  the  figure  indicates  the  highest  position  that 
the  tiue-frame  can  attain  :  and  to  enable  the  conductor  to  retain  it  in  any  required  position,  the 
quadrant  o  r,  with  its  upriulit  support  s  r,  is  bolted  upon  the  back  iiame  df  a;  the  edge  of  the 
qnadrant-bar  is  notched  with  seiralurcs  about  i  inch  deep,  adapted  to  receive  and  retain  the  edge 
of  the  lever,  as  seen  in  the  figure,  occupying  the  lowest  notch,  which  brmgs  the  tines  entirely  out 
of  tlie  ground.  By  removing  the  lever  from  this  notch  and  putting  the  machine  in  motion  by  the 
horses,  tlie  tines  immediately  descend  into  the  soil,  and  when  they  have  attained  the  required 
depth  the  lever  is  laid  into  the  notch  suited  to  that  depth,  and  the  machine  proceeds  thus  until  the 
attendant  sees  it  neccwiary  to  withdrew  the  tines  from  the  ground,  which  must  be  done  at  eveiy 
laods-end.  or  oftener  if  obstructions  are  met  with. 

(1894.)  Fig  345  is  a  geometrical  elevation  of  the  grubber  to  show  more  distinctly  the  relation 
and  action  of  the  elcvaiing  apparatus,  tiie  solid  lines  exhibiting  the  machine  with  the  tines  m  and 
m  nearly  at  full  depth  in  ine  soil  below  the  surface  line,  and  the  repetition  of  the  figure  in  the  dot- 
ted lines  show  it  when  the  tines  are  fully  raised  out  of  the  ground.  In  the  first  position» 
a  a  b  is  the  tine-frame,  ethc  brackets  that  support  the  crank-axle,  and/ the  crank  carr^'ing  the 
hind- wheel  d.  The  fore-crank,  including  the  sheera  of  the  fore-wheel,  takes  the  position  tki^  and 
tlie  back  lever,  which  is  broken  ofi' at  n',  has  tlie  position  nf  oCtOp  I  being  the  connecting-rod.  It 
will  be  easily  seen  that  that  eolk  approaches  to  a  parallelogram,  and  theoretically  it  ou^t  to  be 
such,  but  from  mattere  of  convenience  to  suit  the  diameter  of  the  wheels,  the  side  o  e  is  usually 
made  shorter  than  the  side  /A;,  and,  to  compensate  for  this  difierence,  the  arms// and  t  A  of  tlie 
cranks  are  made  proportional  to  tlie  arms  o  e  and  Ik,  and  as  these  are  the  membera  of  the  machine 
by  which  the  elevations  and  depressions  are  produced,  and  beinor  connected  bv  the  rod  opl^  the 
arms  o  e  and  /  k  will  move  through  equal  length*  of  arc,  but  witn  unequal  angles,  the  proportion- 
al arms  re  and  t  k  will  describe  corresponding  arcs  and  angles,  and  so  produce  a  nearly  parallel 
rise  and  full  of  tlie  line-frame  moving  round  the  centera/  and  h  of  the  bmd  and  fore  wheels,  fig. 
346.  In  this  complicated  combination  of  levers,  it  will  l>e  observed  that  the  principal  lever  n*  oe, 
fig.  345.  from  its  combination  with  tlie  crank  ef,  is  in  effect  resolved  into  a  simple  lever  of  the 
fint  order,  whose  fulcrum  is  /,  its  power  is  in  n'  and  the  point  of  resistance  in  o\  for  though 
kneed  at  0,  and  re  kneeded  at  ^,  yet  from  its  construction,  the  parts  n'  o  ef  form  one  rigid  system 
and  the  result  is  the  same  as  if  a  rigid  bar  were  extended  from  nf  to/,  and  then  from  jT  to  0,  but 
in  which  case  a  jointed  bar  must  fall  from  o  to  f .  to  bear  up  the  tine-frame. 

(1695.)  In  this,  fig.  345,  the  dotted  lines  represent  tlie  changed  position  of  all  the  parts  where  the 
tine  frame  has  been  raised  to  its  utmost  limit ;  the  same  letters,  with  on  accent  annexed,  mark  the 
position  of  the  different  points:  and  here  it  will  be  fartlier  observed  that  the  change  ol  position 
takes  place  by  the  parts  turning  about  the  centers  of  the  hind  and  fore  wheels. 

(1896  )  This  form  of  Finlayson's  harrow  or  grubber  is  a  very  well  marked  improvement  on  tlie 
original,  arining  from  the  facility  now  afforded  of  raising  the  whole  of  the  tines  out  of  the  ground. 
In  the  original  form,  the  only  provision  of  this  kind  that  the  machines  possessed  was  the  elevation 
of  the  apex  b  of  the  triangle  and  with  it  a  partial  elevation  of  the  fore  unes  while  those  behind  re- 
mained always  in  the  grounc'  at  their  working  depth.  It  is  true  that  this  depth  could  be  varied, 
but  only  by  shifting  a  bracket  that  carried  the  axles  of  the  hind-wheels,  and  the  aiHnstment  of 
them  was  a  work  of  considerable  time ;  a  screw  in  some  cases  was  attached  to  each  bracket  by 
which  it  could  be  raised,  buttliey  were  at  best  tedious  and  inconvenient  compared  with  the  new 
form  of  the  elevating  apparatus.  The  original  harrow  was.  in  conseqnenceof  this  defect  a  much  leas 
manageable  machine,  and  having  four  of  its  tines  always  in  the  groaDd,itwas  much  more  liable  to 
accident  and  to  fracture.  With  the  improvement  also  of  the  elevating  apparatus^  the  bulk  and 
(400) 
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weight  of  the  implement  has  heen  redaced,  and  it  is  now  ver^  freqoently  aaed  with  fire  tinea^  in 
place  of  the  original  aeven-tined  implement  as  here  ii^ored  with  the  improvements. 

(1697.)  Kirkwood'9  Grubber, — Tboogb  in  point  of  time,  this  instrament  was  intj»daced  prior  to 
that  jast  described,  it  was  several  years  later  than  that  of  Finlavsoo's  original  improved  narrow, 
or  aboBt  1630.*^  In  this  machine  the  ingenioos  apparatns  for  elevating  the  tine-frame  was,  I  be- 
lieve,  lint  bronght  out,  and  from  it  has  been  deduced  all  the  varions  forms  in  which  this  effect  ia 
now  produced,  though,  as  we  shall  see,  some  of  them  are  so  much  changed  from  the  original  as 
hardly  to  be  recognizable ;  still  the  elements  of  the  original  are  there,  obtained  in  some  cases 
at  a  greater,  in  others  at  a  smaller  expense.  The  present  form,  as  figured  here,  differs  in  some 
minor  points  from  the  original,  but  not  so  much  as  at  all  to  alter  the  character  of  the  implement* 
which  b  still  essentially  Kirkwood's,  though  the  figure  is  taken  from  those  manufactured  by  James 
Slight  and  Company,  Edinburgh.  The  chief  poinU  of  difference  are  in  the  length  of  the  axle  of 
the  hind-wheels;  this,  in  the  original,  was  so  short  as  to  bring  the  wheels  close  to  the  levers :  in 
tlic  figure  the  axle  is  extended  so  far  as  to  place  the  wheels  on  the  onuide  of  tiie  extreme  tines. 
This  extension  of  the  axle  gives  the  machine  a  broader  base,  and  therebv  a  greater  steadiness  of 
motion,  and  to  compensate  for,  and  give  support  to,  the  extremities  of  the  axle  thus  extended,  it 
is  supported  by  a  trussed- tie  with  king-posts. 

(1898.)  Fig.  348,  Plate  XXX.,  is  a  view  in  perspective  of  this  grubber;  it  may  be  considered 
as  consisting  of  two  parts,  the  tine-frame,  and  the  carriage  with  its  wheels  and  handles,  the  two 
being  connected  by  means  of  the  apparatus  for  elevating  the  tine-frame,  and  by  a  joint-rod  which 
in  common  to  both,  the  whole  being  constructed  of  malleable  iron,  except  the  wheelsw  The  tine- 
frame  is  of  an  irregular  triangular  figaro.  composed  of  two  sides  a  a  a,  dec. ;  these  are  forged  to 
the  peculiar  form  represented  in  the  figure,  and  to  the  following  dimensions:  from  extreme  a  to 
1/  iu  the  oblique  straight,  the  distance  is  25  inches,  ^  to  e<  21  incites,  and  €  to  af^  39  inches ;  and 
the  lengths  on  the  opposite  siile  conrespond  exactly  with  these;  but  the  centml  distance  from  ex- 
treme a  to  c^'  is  6  fcei  6  inches.  The  breadths  measuring  from  center  to  center  of  the  tines  are  at 
extreme  a  4  feet  two  inches:  ^  to  a  2  feet  19  inches,  and  c'  to  a  17  inches;  the  fore-part  of  the 
bars  forming  the  neck,  approach  to  within  |  inch  of  each  other,  between  the  points  d'  and  m,  and 
at  o^'  Uiey  come  in  contact,  and  are  fixed  by  the  bolt  at  o^' ;  the  muzzle  o^'  z  is  simply  a  prolonga- 
tion of  the  bars,  and  is  provided  with  several  holes  in  which  the  draught-shackle  and  hook  can  be 
attached  to  regulate  in  some  degree  the  tendency  to  earth.  That  part  of  the  frame  df  to  m,  form- 
ing the  neck,  is  raised  9  inches  above  the  line  of  the  body,  measunng  from  the  upper  surface  of 
the  one  to  that  of  the  other,  and  lies  parallel  with  the  bodv  of  the  frame.  The  side-bars  here  de- 
scribed are  2^  inches  in  depth  and  1  inch  in  breadth,  till  tney  approach  d\  when  they  are  dimin- 
ished in  breadth  |  inch,  and  go  on  diminishing  to  ^  inch  at  a" ;  the  slot-holes  for  the  tines  are  3^ 
inches  by  |  inch.  Besides  the  connection  at  the  point  a",  the  side-bars  are  connected  by  the 
joint-rod  g.  which  is  1^  inches  square  at  the  middle,  tapering  and  rounded  toward  the  end.  where 
It  terminates  in  a  screw  and  nut  of  about  1  inch  diameter :  and  a  light  stretcher  of  is  also  inserted 
as  a  farther  support  to  the  frame.  The  beam  &  6  is  2^  by  1  inch  from  b  to  n,  and  diminishes  from 
V  \od'  to^  inch :  it  is  kneed  at  extreme  6,  so  as  to  leave  space  sufficient  to  receive  the  slot- hole 
for  the  middle  tine,  and  it  is  bent  upward  at «  to  the  hight  of  10  inches  above  the  frame  as  before 
for  the  purpose  of  receiving  the  bridle  u  n';  at  the  end  b  of  the  beam  is  notched  into  the  middle 
of  the  joint-rod  «"  (which  is  here  spread  out  to  9  inches  in  depth,)  and  fixed  by  a  screw-bolt,  tapped 
into  the  end  of  the  beam,  while  its  fore-end  is  secured  between  the  side-bars  by  a  through  bolt  at 
d\  The  tines,  of  which  this  form  of  the  implement  contains  seven,  h  A,  &c.,  are  at  1^  inches 
by  I  inch,  bent  at  the  point  as  in  the  figure,  with  a  slight  tendency  to  earth,  and  are  flattened 
out  at  the  point  to  a  breadth  of  1^  to  1|  inches,  their  length  from  the  level  of  tlie  point  to 
the  top  is  20  inches,  and  they  are  secured  at  any  required  degree  of  earth  by  one  iron  wedge  to 
each  Une. 

(1899.)  The  carriage  consists  of  the  axle  d  d,  on  which  are  mounted  the  two  handles  or  levere 
ceo,  the  axle  passing  through  tliese,  and  fixed  with  cotterels on  each  side.  At  the  distance  of 
13 1  inches  from  the  center  of  the  axle,  the  levers  aire  also  perforated  for  the  joint-rod  if,  the  posi- 
tion of  which  in  the  tine-frame  is  such  as  just  to  allow  the  extremities  a  to  pass  tlie  axle  when  the 
frame  is  being  raised  or  depressed.  A  third  perforation  is  formed  in  the  fore-end  of  the  lever  at  o, 
2  inohes  forward  of  the  joint-rod,  for  the  attacnment  of  the  stays.  The  levers  extend  backward  to 
a  length  of  4|  feet,  and  terminate  in  sockets,  into  which  wooden  helves  are  inserted ;  and  they  are 
farther  supported  by  the  stay-rod  and  bow  c^.  The  carriage  is  now  supported  on  the  hind-wheels 
//,  of  22  inches  diameter  ;  and  the  fore-part  of  the  castor-wheel  i,  of  13  inches  diameter,  with  its 
sheers  k  I,  and  orank- lever  Imn.  The  connections  between  the  carriage  and  frame,  and  which 
also  form  the  elevating  apparatus,  is  arranged  in  the  following  matter.  The  right  and  left  stay- 
rods  opq  and  rps  are  bolted  to  the  levers  atq  o  and  r  $.  The  perpendicular  distance  g- p being 
12  inches,  and  the  like  distance  from  the  center  of  the  axle  d  to  p  181  inches,  the  two  steys  being 
brought  together  upon  a  stretcher-bolt  at  p,  of  I  inch  in  length,  having  a  screw  and  nut  at  each 
end.  The  connectinff-rod  pt  n  is  5  fiset  9}  inches  in  length,  |  inch  diameter,  and  is  jointed  to 
the  carriage  by  the  short  stretcher-bolt  at  j),  and  to  the  lever  of  the  front  wheel  at  n,  which  com- 

1)letes  the  arrangement  by  which  the  tine-firame  is  moved  up  and  down  in  positions  always  paral- 
el  to  the  horiaon. 

(1900.)  Fig.  347,  Plate  XXX.,  is  a  geometrical  elevation  of  this  grubber,  shoi^-ing  in  a  more 
distinct  manner  the  relation  and  action  of  the  elevating  apparatus.  In  this  the  solid  lines  repre- 
sent the  machine  as  with  the  tines  in  the  ground,  the  surface  being  represented  by  the  line  sf  zf* ; 
and  the  repetition  of  the  figure  in  dot/^d  lines  represents  it  as  when  the  tines  are  elevated,  and  the 
machine  in  a  traveling  condition,  the  same  letters  applying  in  both  nositions,  but  in  this  with  an 
tteeetU.  In  the  first  position,  applying  the  same  letters  as  in  the  former  figure,  a  a.  &c.,  is  the 
tiLie-frame,  b  the  beam,  c  the  bangles  or  levers*  d  the  axle  of  the  carriage,  /  the  hind  wheels^ 
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g  the  position  of  the  joint-rod  of  the  ttne-fnme,  and  Jk  Jk  are  the  tinea.    The  fWmt  wheel  ia  ihown 
m  the  abeera  k  I,  and  /  m  «  ia  the  crank-lever,  ^  9  r  ia  the  itaya,  and  i  the  coanectSng-rod. 

(1901.)  In  tlie  apparataa  of  the  front  wlieel,  tne  diatance  from  the  aole  of  the  wheel,  where  it 
touches  the  line  t  xf\  to  the  center  at  m,  ia  93  inchea,  and  from  m  to  a  11|  inchea ;  and  aa  the  ear> 
riage  lever,  thoagh  in  a  complicated  form,  ia  reaolvable  into  a  more  aimple  one.  which  haa  the 
aame  proportiona  aa  the  former,  the  point  where  the  wheel  tonchea  the  Ime  jr'  x^  ia  the  fnlenim, 
and  a  line  drawn  from  the  point  sf  to  the  joint  at  o  will  be  parallel  with,  and  eqoal  to  jf'  n,  and 


frame  will  riae  and  &1I  thmagh  eqaal  apacea  before  and  behind,  and  thna  preaenre  the  paralleliani 
of  the  frame  in  any  position. 

090S.)  In  work'ing  the  machine,  it  ia  reqniaite  that  the  conductor  have  it  in^  hia power  to  refni- 
late  and  preserve  a  uniform  depth  for  the  tinea,  and  be  able  to  withdrew  the  tinea  from  the  earth. 
To  accomplish  this  pait  the  connecting-rod  t,  fig.  348.  haa  amall  mortices  panched  in  it  to  the 
nomber  of  tf  or  6.  at  very  close  intervals  between  u  and  />,  the  rod  being  aquare  at  thia  place.  A  not 
or  alide-box  y'  ia  fitted  to  slide  eaaily  upon  it,  and  having  also  a  mortice  pnnched  throngh  it  cor- 
responding to  those  in  the  rod,  it  can  be  fixed  at  any  point  by  dropping  a  pin  through  this  and 
any  required  mortice.  The  bridle  v  w'  consiata  of  two  aimilar  parta  boned  one  on  each  sideof  ihe 
beam :  and  having  the  middle  parta  of  ita  atay  widened  to  admit  the  paasage  of  tlie  nut,  it  receives 
tbe  folding  link  r  upon  the  bolt,  on  which  tlie  link  turns  freely.  Tne  handle  «  x  «r  is  made  of 
auch  length  aa  will  bring  the  eye  to  w^ithin  reach  of  the  conductor:  it  ia  furniahed  with  a  croas 
head  x,  and  the  end  r  being  acrewed  into  the  link  v,  the  handle  can  be  shortened  or  lengthened 
at  pleasure ;  and  this  is  done  to  make  tlie  cross- head  fall  in  behind  tlie  end  of  the  connecting-rod 
when  the  tinea  are  in  the  ground,  which  thua  kick  them  that  they  cannot  rise  out  of  the  groond, 
although,  from  any  malformation  of  the  tines,  fhey  might  have  a  tendency  to  do  so  were  ttiis  lock 
not  applied ;  but  while  the  tines  preserve  tbeir  due  form,  the  lock  is  not  required.  A  prol<Miged 
acrew-nnt  at  p  ia  alMO  put  upon  the  handle  ;  it  ia  forked  in  the  prokinged  part  and  when  tbe 
tinefrmme  ia  raiacd  out  of  the  groond  for  traveling,  the  not  is  adjnated  to  fall  in  before  tbe 
checka  of  tbe  ataya  at  p.  and  tnua  keeps  np  tbe  tine-frame  without  the  ocmtinoed  aid  of  tbe 
conductor. 

(1903.)  Tkf  Drill-Harrow  is  another  implement  of  recent  introduction :  like  the  other  memben 
of  ita  tribe,  it  ia  of  extremelv  simple  construction,  and  from  ita  having  been  first  applied  to  potato 
culture,  it  ia  frequently  styled  the  potato  hctrrow.  This  harrow  ia  afwaya  worked  in  pairs;  and 
to  render  it  anplicable  to  its  intended  pnrpoae,  it  ia  made  of  an  areh  form,  partially  embracing  tbe 
curvature  of  tne  ridglet  or  drill.  The  two  leaves  of  the  pair  are  connecten  by  two  oonplinir-rods, 
which  are  formed  to  expand  or  contract  to  any  required  width  of  drills ;  and  each  leaf  ta  faraisb* 
ed  with  a  chain,  to  which  a  dran^ht-bar  or  awiugtree  is  attached,  and  to  which  again  the  horse  ia 
yoked:  the  bar  and  chains,  in  this  mode  of  yoking,  serve  by  their  weight  to  produce  such  a  cata- 
narian  curvature  as  to  make  the  vertical  line  of  traction  leave  the  harrows  nearly  in  a  horixootd 
line,  giving  thna  tlie  full  effect  on  the  drill.  Simple  though  the  construction  of  thia  implement  be, 
I  frequently  ace  a  malformation  in  the  placement  of  ita  tinea;  its  breadtli  does  not  exceed  26  inch- 
ea, and.  therefore,  the  number  of  its  tines  need  not  exceed  18,  though  a  streak  at  every  If  inches 
should  be  required;  notwithstanding  this,  we  frequently  aee  theae  harrows  with  aa  many  as  24 
tines,  and  with  such  a  nomber,  unless  a  very  careful  division  ia  made  in  their  placement  manv  of 
them  will  follow  in  tlie  track  of  otiicra,  and  are  hence  of  no  nae.  In  laying  out  this  simple  nar- 
row, if  the  rule  laid  down  in  (1789).  as  applicable  to  all  harrowa,  is  attended  to,  such  useless  waste 
of  labor  and  maieriala  might  be  aaved,  ana  the  work  fur  which  the  implement  is  intended  will  bo 
equally  well  done. 

(1904.)  Fig.  349  is  a  geometrical  plan  of  a  pair  of  the  rectangular  drill-harrows,  in  which  a  regu* 
]ar  division  of  the  lines  is  observed,  and  as  the  harrowa  are  36  inchea  from  center  to  center  of  the 
ootaide  bars  or  bulls,  and  the  number  of  tines  15.  they  will  draw  streaka  on  the  aorfoce  at  equal 
diatancea  of  1|  inches  nearly :  the  three  bulls  a  6  c,  and  the  three  cross-ban  d  ef,  form  tbe  body 
of  the  harrow ;  the  breadth  over  all  is  37  inches,  and  the  length  33  inchea ;  the  onlls  and  bars  are 
all  1|  by  I  inch.  There  ia  no  slotting,  as  in  the  common  harrow,  but  the  bulla  and  bare  are  simply 
crossed,  and  aecured  by  a  small  bolt  and  nut  or  they  may  be  riveted  together,  except  where  a  tine 
faila  in  the  crossing,  when  it  is  secured  by  (he  nut  of  the  tine  itselt  The  bolls  and  crossbars 
are  simply  punched  for  the  tines,  which  are  aecured  by  a  acrew-nut  The  middle  boll  of  each 
barrow  ia  ^rolonored  a  little  forward  at  g^  and  punched  for  the  ahackle  of  the  draught-chain, 
which  is  affixed  thereto  by  a  bolt  The  bolt  whicn  joins  it  to  the  cross  bar  at  each  end  ia  also 
prolonged  upward  4  inchea,  having  a  collar  above  and  nut  below,  forming  a  firm  stud,  on  whkh 
the  stretcher  ia  placed,  and  retained  by  a  nut  above.  The  tinea  are  ammt  4  inches  in  length 
below  the  bara.  and  are  |  inch  square  at  the  shoulder,  tapering  to  a  blunt  point 

(1905.)  Fig.  350  is  a  cross  section,  at  the  front- bar.  of  both  the  leavea  of  the  harrow,  ahowing 
the  urehed  form  and  direction  of  the  tinea.  The  rise  of  the  areh  is  5  inches,  but  diis  may  be  varied, 
and  if  the  arching  is  flat  the  tines  toward  the  apex  should  be  shorter  than  those  toward  the  sides 
of  the  harrow,  to  prevent  iiyory  to  the  young  plants.  In  the  front  bar  the  right-hand  tine  may  be 
left  out  aa  ita  place  may  be  taken  up  by  that  of  the  third  bar,  leaving  5  tinea.  In  tbe  aecond 
crosa-bar  there  are  also  5  tines,  and  in  the  third,  5.  The  two  leaves  are  connected  and  kept  at 
due  distance  by  the  coupling-rods  k^  which  are  |  inch  diameter,  and  flattened  at  tbe  ends  to  the 
extent  of  5  inches,  and  have  3  perforations  made  at  each  end.  at  1|  inchea  pitch,  or  closer  if 
thought  neceasary ;  Uiia  conrtruction  of  the  coupling-rods  affords  the  meana  of  adapting  the  bar* 
rowa  to  any  widui  of  drills.  The  draught-chains  i  •'.  fig.  350,  are  about  2  feet  long,  and  are  ahackled 
to  the  draught-bar.  to  which  tlie  horse  is  yoked  by  the  eyes  at  A  A.  The  pair  of  harrowa  are  drawn 
by  one  horae,  walking  between  the  drills :  the  weight  of  the  pair,  with  the  mounting,  ia  about  90 
Iba..  and  the  price  from  30a.  to  35a.  complete. 

(1906.)  Trtangtdetr  Drill-IJarrow$  are  conaidered  by  «Miie  agricoltnriaU  as  aoperior  in  eflbet 
(403)  • 
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to  the  rectangular  form :  with  dae  aitention  to  the  division  and  placement  of  the  tines,  they  maj 
no  doaitt  be  rendered  eqaally  effiactive.  and  probably  more  so,  but  the  advantages  are  not  perma* 
aenily  marlied. 

(1907 )  On  farms  where  potatoes  are  raised  only  to  sopply  the  wants  of  the  people  who  labor 
them,  the  drills  may  be  made  in  the  single  or  double  way,  as  may  salt  the  fancy  of  the  farmei^ 
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bat  he  should  hear  in  mind  that  the  more  minutely  the  soil  is  pulverized,  the  better  state  it  will 
be  in  for  the  crop.  But  where  potatoes  are  raised  for  the  London  or  the  markets  of  other  neat 
towns^  a  mode  of  culture  should  be  adopted  to  admit  of  much  work  being  done  in  the  limited  p^ 
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nod  in  which  potatoes  should  be  planted.  Bearing  this  necessity  in  view,  the  land  should  bt 
drilled  up  in  the  mngle  mode  in  preparation  for  the  dung,  the  dung  then  spread  in  the  manner 
represented  in  fig.  344.  and  the  drills  split  with  a  double  moold'hoardplow :  but  as  U  is  desirable 
that  tlie  earth  in  the  drills  should  be  as  lightly  pot  over  the  sets  as  possible,  and  as  the  commoa 
nould-boBrd  plow  pressea  very  much  upon  the  lower  part  of  the  sides  of  tbo  driU%  the  oaider  part 
(#03) 
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of  the  hind-eodof  the  moald-board  iboold  bn  cat  away,  and  the  plow  otberwlae  formed — that  o^ 
of  mach  iise  and  length  as  to  be  worked  by  a  pair  of  noraea  instead  of  one.  The  doable  moald- 
board,  besides  afibrdioir  expedition,  covers  the  dang  eqoallv  with  both  farrows,  pats  less  earth 
over  ilie  sets,  permits  tne  genns  to  grow  opright  at  once,  ana  thereby  allows  the  access  of  More 
Air  to  the  sets.  Still  it  will  be  requisite  to  harrow  down  the  drills  before  the  sets  send  ap  their 
gwms  to  the  surface  of  the  groand. 

(1908.)  Being  desiroos  ofascertaioing  the  trae  caase  of  the  failure  in  potatoes^  I  am  readT 
to  recommend  to  your  notice  erery  rational  explanation  that  is  offisred  on  the  subject  The  fol- 
lowing explanation  *is^  I  believe,  from  the  pen  of  Profesaor  Lindlejr  of  London,  and  therefore  de- 
•erres  attention.  At  the  same  time,  1  mast  own  that  the  **T:p^ftn"»*^*'  is  ansatisfaciory  to  me.  in- 
asmuch as  the  tubers  in  the  soil,  in  regard  to  their  liability  of  being  acted  on  by  chemical  aj^n- 
cies,  would  be  the  same  many  years  ago,  when  failure  was  not  so  universal  as  it  has  been  wuhin 
these  few  years.  *' The  potato'  crop."  he  savs,  '-has  of  late  years  been  seriouslv  afl'ected  by  a 
disease  which  consists  in  the  prodoction  of  tnoCTS,  instead  of  stems,  when  growth  nrst  commences 
after  planting,  and  in  the  loes  of  all  farther  power  of  vegetation  consequent  opon  this  msJformar 
tion.  We  have  examined  aeveral  specimens  of  the  disease  wiihoot  succeeding  in  discovering  th« 
smallest  trace  of  organic  injury,  and  we  feel  satisfied  that  there  is  notUng  in  the  visible  formation 
of  the  potato  which  will  account  for  it.  All  the  tubers,  young  and  old,  seem  perfect.    It  is  therefore 

Srobable  that  Chemistry  most  be  called  upon  to  explain  the  source  of  ihe  mischief,  and  that  some 
cficiency  or  excess  oftbe  proximate  principles  lodged  in  the  tuber  will  be  foand  connected  with 
II  Although  we  have  nothing  positive  to  ftato  in  confirmation  of  this  soggealion,  yet  there  are  some 
facts  which  may  possibly  lead  to  the  discovery.  We  know  all  that  the  potato  shoots,  when  first 
produced,  are  ted  by  the  matter  lodged  in  the  tuber  from  which  the  shoots  proceed.  That  mat- 
ter consists  largely  of  starab — an  insoluble  substance,  which  only  becomes  capable  of  nourishing 
a  youoff  sboot  by  changing  into  gum  or  sug^ar.  Chemists  teU  us  that  sach  change  is  effected  by  a 
form  of  matter  which  tlicy  name  Diastase,  in  which  nitrogen  is  an  element  Since  we  know  tnat 
the  qointiw  of  azotised  matter  foond  in  a  potato  varies  very  considerably,  it  is  probable  that  the 
oaanti^  of  diastase  also  varies,  and  that  in  some  cases  it  may  be  altogether  insufficient  to  render 
the  stordi  soluble,  except  to  a  small  extent  if  that  were  so,  the  bud,  when  it  springs  from  a 
tober,  w«uld  be  unable  to  grow  into  a  shoot  bearing  leaves,  but  would  develop  itself  in  an  imper- 
fect way,  and  remain  as  a  little  tuber,  without  any  pow er  of  growing  farther.  This  may  be  the  his- 
tory oftbe  disease  in  the  potato  now  under  consideration  -,  and  if  so.  it  woold  perhaps  be  removed 
by  adding  asotized  manure ;  for  the  latter,  when  decomposing  in  the  soil,  may  furnish  the  nitrogen 
that  is  required.  It  is  trae  that  diastase  is  a  peculiar  compound,  and  that  w^  have  no  aothority  for 
•apposing  diastase  itself  likely  to  be  formed  in  a  puOftto  by  the  addition  of  aaouzed  matter  id  soiL  On 
the  other  baud,  we  know  so  little  of  nitrogen  and  its  action  in  vegetation,  except  that  its  influence  is 
most  important  that  it  is  a  fair  subject  of  speculation.  If  leaves  cannot  deoompoae  carbonic  acid, 
except  in  the  presence  of  nitrogen,  it  may  very  well  be  that  amrch  also  cannot  change  into  sugar 
or  gam  except  in  its  presence,  and  that  in  any  naseent  state  it  may  act  just  as  well  as  if  produced 
by  the  decomposition  of  diastase.  We  woold  retommend,  then,  those  whose  potatoes  are  thus 
affected  to  manure  them  at  onoe  with  water  containing  ammonia.  This  otJa  do  no  harm,  and  may 
do  good.  Experiment  too.  is  somewhat  fovorable  to  the  trial ;  for  lately,  in  tbe  garden  of  the 
Horticaltoral  Society,  some  potatoes  which  had  not  made  their  appeiirance  above  ground  at  tbe 
time  when  others,  planted  at  the  same  period,  were  in  full  vegetation,  were,  at  the  desire  of  Mr. 
Edward  Solly,  watered  with  a  weak  solutbn  of  muriate  of  ammonia;  when  in  a  few  days  the 
leaves  ^d  stems  came  up,  and  are  now  the  most  vigorous  of  all."*  Ibia  last  reoommeadauon,  of 
coarse,  can  only  be  practiced  in  garden  cnlmre. 
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**  Thy  flfttteriuff  method  with  tbe  youth  purine  ; 
Joiaed  with  nis  ichool-fellows,  by  two  and  two^ 
Permsde  'em  lint  lo  lewd  an  empiv  wheel, 
Thni  •earce  the  dust  can  raise,  or  they  cyn  feel ; 
lo  Ifogih  of  time  produce  the  laboring  yoke 
And  ahlning  ahanisb  thai  mske  the  ftutow  anoke.** 

OmaafB  Viaei^ 

(1909.)  Young  draught-horses  are  never  hroke  in.  They  are  most  fre- 
quently yoked  with  an  old  steady  horse  at  once  into  the  hanx>ws,  accom- 
panied with  a  few  restrainers  of  reins  and  ropes,  or  an  additional  hand  or 
two  to  assist  the  plowman,  Co  prevent  any  attempt  at  a  run  away ;  and,  no 
doubt,  when  colts  have  been  haltered  and  led  out  from  the  time  they  were 
-weaned  by  a  steady,  quiet-tempei*ed  man,  they  will  soon  submit  to  work, 
^nd  become  harmless  in  the  course  of  a  few  short  yokings.    But,  notwilh- 
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^^odftpg  tl»9ir  quietnesB,  tbey  cannot  be  said  to  be  broke  tf»,  in  the  prope^ 
<^fise  of  4^0  tei:m ;  th^  is,  they  do  not  yield  to  the  guidance  of  |:he  plow- 
Ipaan,: because  they  either  know  or  undefstand  whathe  meana,  or  would 
subject  themselves  to  his  control,  but  because  they  feel  they  are  subdued, 
and  are  obliged  to  move  along  with  an  older  and  stronger  horse,  to  which 
they  are  attached,  as  he  may  choose  to  lead  them.  Their  mouth  is  quite 
intractable  to  the  bit  all  the  time  they  are  apparently  subdued  ;  they  seize 
the  bit  with  their  teeth,  and  press  upon  it,  with  their  head  hanging  down, 
their  neck  arched,  and  their  eyes  set  back,  as  if  suspicious  of  harm  over- 
taking them.  In  this  way,  day  after  day,  or  at  least  m  every  yoking  they 
ai*e  worked,  they  look  more  like  objects  of  oppression  and  pity  than  of 
pride  to  the  farmer,  on  seeine  the  young  and  noble  steed  he  has  bred  and 
reared  first  undertake  its  work.  The  rein  may  be  pulled  this  way  and  that 
to  no  purpose ;  and  in  the  end  the  dull,  sulky-looking  colt  is  confirmed  in 
his  natural  temper,  and  the  timid  one  rendered  more  afmd.  No  doubt 
time,  in  this  as  in  every  other  thing,  brings  about  a  change ;  but  why 
should  the  change,  even  for  the  better,  be  allowed  to  be  effected  by  a 
lapse  of  time,  to  the  discomfort  and  annoyance  of  the  animal  in  the  mean 
time,  when  he  can  be  broke  into  his  work  with  comparative  ease  ]  "  Ay, 
break  him  indeed,  but  remember  the  cost,"  is  the  ready  rejoinder  to  the 
question  just  asked ;  and  the  answer  to  the  rejoinder  is  as  ready.  What 
although  It  does  cost  some  money  to  break  in  a  colt  to  do  his  work  in  a 
proper  manner,  in  ^e  most  easy  way  for  himself,  and  in  the  shoiteat  tiaoe 
tto  his  master  1  Is  a  little  cost  to  be  put  in  comparison  to  giving  trouble  to 
people  to  teach  a  colt  how  to  pei^rm  his  work,  who  know  nothing  of  th^ 
rules  of  tuition,  and  who  therefore  run  the  risk  of  spoiling  the  colt  for  life  t 
Is  one  guinea  such  a  deadly  sum  as  to  induce  any  owner  of  a  fine  colt  to  run 
the  risk  of  spoiling  him-*-for  no  greater  cost  need  be  incurred  in  breiikiDg 
in  a  draught-Gok  to  his  work. 

(1910.)  The  easiest  plan  to  make  a  draught-colt  work  well  soon,  is  to 
employ  a  good  horse-breaker  to  bridle,  and  handle,  and  lunge  him  for  % 
shoit  time-<-as  long  as  is  requisite  to  make  his  mouth  yield  to  the  bit— r 
and  then  he  will  obey  both  voice  and  r^n ;  and  while  employing  the  rein, 
the  horse-breaker  should  be  instructed  to  use  the  language  that  will  be 
spoken  to  him  while  at  work,  the  terms  of  which  I  have  fully  explained  in 
(901).  The  harness  required  for  this  purpose  is  a  breaking  bridle,  > 
cavesson,  and  pad  for  the  back,  all  of  which  the  horse-breaker  will  supply. 
I  must  remark,  however,  that  most  of  the  bits  I  have  seen  used  in  break- 
ing bridles  seem  to  me  inefficient  for  the  purpose.  They  are  very  thick  at 
the  gUard,  round,  and  jointed  in  the  middle,  a  construction  which  givep 
the  horse  an  opportunity  of  seizing  the  round  thick  part  with  his  ffrindensiy 
when  folded  back  by  the  force  of  the  rein  acting  on  the  joint,  and  pf  rest- 
ing his  head  upon  it.  A  more  efficient  bit  is  represented  in  fig.  351,  which 
I  have  seen  used  many  years  ago  in  Berwickshire,  by  Thomas  Middlemiss 
of  Norham,  yrho  was  reckoned  in  his  day  one  of  the  best  horse-breakers 
and  grooms  that  had  practiced  in  that  part  of  the  country.  It  consists  of 
two  bits,  one  twisted  and  the  other  square,  both  S^  inches  in  length.  The 
square  bit  e  J  is  4  an  inch  square,  and  so  is  the  diameter  of  the  twisted  oQe 
a  ht  and  they  both  have  a  play  of  -^  an  inch  between  the  shoulders  of  the 
ruards  a  e  and  b  d.  The  guards  e/,  g  k,  are  7  inches  in  length.  The  ring 
I  on  each  side  is  2^  inches  in  diameter  over  all,  and  at  ^  is  a  bunch  of 
iinks  to  play  upon  the  tongue,  and  make  the  horse  move  his  jaws.  The 
straps  counected  with  the  bit  are,  first,  the  headstiMl  ;  the  kand-reintf  4J 
feet  in  lengrth  ;  the  cked^'reim  to  keep  the  horae's  head  in  line,  when  strap- 
pad  to  the  pad,  and  which  pass  bdovf  the  oeok-rstrap  ^.thenifiitingale.  All 
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these  3  straps  are  buckled  to  the  rings  i  i.    There  is,  besides,  a 

gale  to  prevent  the  head  being  thrown  forcibly  up.     The  breadth  of  the 

straps  is  1  inch ;  that  of  the  counter  strap  of  the  martingale  l^  incbea 


THE  BaBAKIVtt-BRIDLS  BIT. 


The  bit  can  be  buckled  on  in  the  reTerse  order  Aown  in  the  cut,  bar- 
ing  the  square  bit  c  d  uppermost,  and  the  bunch  k  is  then  screwed  to 
the  twisted  bit  a  h.  The  cavesson  is  well  known,  and  requires  no  par^ 
ticular  description,  its  figure  and  appointments  being  uniformly  the 
same. 

(1911).  It  is  unnecessary  to  go  through  all  the  discipline  of  breaking  in 
a  draught-colt,  as  is  required  in  the  case  of  a  saddle-horse,  but  a  few  pre- 
liminary steps  are  necessary,  such  as  playing  the  bit  in  the  mouth  for  2  or 
3  hours  in  the  stable,  twice  or  thrice  a  day,  the  colt  standing  in  the  re- 
Tersed  position  in  the  stall,  which  has  the  double  advantagre  of  making  the 
mouth  yield  to  the  bit  and  of  keeping  up  the  horse's  head.  The  bit  is 
buckled  on  slack  for  this  purpose,  so  as  to  lie  upon  the  gums,  on  the  bare 
space  of  the  lower  jaws  between  the  front  and  back  teeth,  upon  which 
place  either  the  square  or  twisted  bit  is  felt  to  rub  sharply,  while  the  bunch 
of  links  k  makes  the  mouth  and  tongue  play  as  if  desirous  of  getting  quit 
of  the  whole  concern.  When  the  head  is  pressed  forward  to  get  hold  of 
the  bit  with  the  back  teeth,  the  straps  being  too  long,  the  head  finds  noth- 
ing to  rat  upon,  while  the  bunch  k  is  brought  too  far  back  upon  the  tongrue 
to  be  agreeable.  After  this  discipline  in  the  stable  for  two  or  three  days, 
according  as  it  is  seen  that  the  colt  yields  to  the  bit,  with  occasional  walks 
out  of  the  stable,  he  should  be  led  out  to  walk  two  or  three  hours  at  a  time 
by  the  nose-rein  of  the  cavesson,  to  learn  to  step  out,  and  to  acquire  a  good 
pace ;  and  this  is  the  most  essential  discipline  for  a  draught-horse.  A 
short  lunge  or  two  backward  and  forward  round  a  circle,  on  red  land,  will 
be  useful,  not  to  teach  him  to  trot ;  but  the  trotting  exercise  will  make 
him  active,  and  sooner  get  the  use  of  his  legs  in  cases  of  difficulty.  He 
should  then  be  backed,  and,  while  guided  by  the  reins,  should  be  spoken 
to  in  the  language  he  will  be  addressed  in  the  yoke.  After  that  he  should 
be  guided  along  a  road  with  long  double-reins,  while  carrying  the  plow- 
chains  to  accustom  him  to  their  noise  and  feel,  and  addressed  in  the  appro- 
priate language.  Now  all  this  discipline  may  be  gone  through  in  the 
course  of  a  week,  or  8  or  10  days,  according  to  the  disposition  of  the  ani- 
mal, the  handling  he  may  have  received  since  he  was  a  weaned  foal,  and 

(fOS) 


\ 


BREAKING  IN  YOUNG  DRAUGHT*HORSB8.  216 

the  genias  of  the  horse-hreaker.  The  hone-bi'eaker  should  groom  the  colt 
immediately  after  exercise,  that  the  animal  may  become  familiarized  with 
the  usages  of  the  stable,  and  the  degree  of  exercise  given  should  be  with 
a  discrimination  suited  to  the  condition  and  physical  strength  of  the  animaL 
The  colt's  food,  too,  should  be  so  administered  as  to  hai-den  his  condition 
for  labor ;  with  the  understanding,  however,  that,  afler  the  busy  season  of 
work  is  finished  in  the  early  part  of  summer,  the  young  tyro  shall  be  al- 
lowed to  have  a  run  at  grass  for  a  few  weeks,  ana  then  fall  into  his  own 
share  of  regular  work. 

(1912.)  After  the  treatment  and  di3cipline  received  from  the  horse- 
breaker,  the  colt  will  be  easily  made  to  understand  work.  The  sort  of 
harness  with  which  he  is  first  invested  is  that  of  thb  plow,  consisting  of  a 
bridle,  collar,  fig.  197,  and  back-band  and  chains,  or  tkeats^  as  these  are 
called  in  some  parts  of  the  country.  It  is  quite  possible  that  the  discipline 
received  ft'om  the  horse-breaker  will  make  the  colt  suffer  at  once  to  be 
yoked  with  an  old  horse  at  the  plow ;  but  in  case  of  accidents,  and  to  err 
on  the  safe  side,  it  is  best  to  use  precaution,  even  though  it  should  be 
proved  to  have  been  unnecessary.  The  principal  precaution  is  to  attach 
the  colt  to  a  strong,  steady  hone,  that  will  neither  bite  nor  kick  him,  and 
be  able  to  withstand  the  plunges  the  colt  may  choose  to  make.  The  at- 
tachment is  made  by  a  cart-rope  being  first  fastened  round  the  girth  of  the 
old  horse,  and  then  passed  round  that  of  the  colt,  leaving  as  little  space 
between  their  bodies  as  is  requii-ed  for  plowing ;  and  to  aSbrd  no  liberty 
to  advance  or  retire  beyond  a  step  or  two  before  or  behind  the  old  horse. 
Besides  the  usual  rein  employed  by  the  plowman,  the  horse-breaker  should 
have  another  in  his  hand  ftom  the  colt  s  head.  Thus  equipped  in  plow- 
harness,  the  first  yoking  of  the  colt  should  be  to  an  old  cait-wheel,  placed 
on  its  dished  face  on  plowed  land,  furnished  with  a  swing-tree,  which  he 
should  be  made  to  draw,  while  the  horse  walks  beside  him ;  and,  in  draw- 
ing this,  the  reins  should  be  used,  and  the  appropriate  language  spoken* 
that  he  may  associate  ihe  changes  of  his  motions  with  the  accompanying 
sounds,  and  which  are  indicated  by  the  reins  while  guiding  him.  I  remark 
in  passing,  how  curious  it  is  for  us  to  have  adopted  the  Roman  method  of 
breaking  young  horses  by  the  employment  of  the  wheel,  as  set  forth  in  the 
motto  selected  from  Virgil.  Should  the  colt  ofier  to  wheel  round,  the  gen- 
tlest means  should  be  used  in  putting  him  again  in  his  proper  position,  as 
the  start  may  have  been  made  from  fear,  or  from  the  tickling  of  a  part  of 
the  harness.  When  a  hind-leg  gets  over  a  trace-chain,  the  chain  should 
be  unhooked  from  the  swing-tree,  and  hooked  on  again  after  the  colt  has 
been  put  in  his  right  position.  Should  he  offer  to  rear  or  kick,  from  a  dis- 
position to  break  away,  the  old  horse  should  be  urged  on  to  the  walk,  and 
oe  made  to  pull  him  along,  while  a  smart  tip  of  the  whip  will  take  the 
courage  out  of  him.  According  as  he  evinces  a  disposition  to  go  on  qui- 
etly in  the  work,  should  the  length  of  time  be  determined  at  which  he 
should  work  at  the  wheel.  When  submissive,  he  should  be  yoked  to  the 
plow,  for  there  is  no  species  of  work  which  calls  foith  the  sympathy  of 
norses  to  one  another  in  so  short  a  time  as  when  working  with  this  imple- 
ment ;  and,  after  a  few  landings,  it  will  be  seen  that  he  will  work  with  en- 
ergy and  good-will,  and  then  he  should  be  kindly  spoken  to,  encouraged, 
and  even  fondled.  The  probability  is  that  his  desire  for  the  draught  may 
be  evinced  too  keenly,  but  the  pace  of  the  old  horse  should  be  subdued, 
and  the  keenness  mitigated  by  the  rein  and  ttt^^  which  the  short  reins  are 
called  that  pass  from  the  head  of  one  horse  to  the  collar  of  the  other,  and 
which,  in  this  particular  instance,  is  fastened  to  the  rope  round  the  girth 
of  the  old  horse.    It  is  interesting  to  the  ftxmer  to  see  his  young  horse  put 
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his  sboulder  to  the  first  work  he  has  ever  tried  wkh  a  spirit  eren  beyond 
fais  streneth  ;  and,  while  he  continues  at  the  work  until  his  nostrils  distend 
and  flanks  heave,  his  owner  cannot  help  having  a  regard  for  him,  bight- 
ened  by  a  feeling  of  pity  for  the  unconscious  creature  acquiring  experience 
of  work  at  which  he  is  about  to  be  doomed  to  toil  for  the  reiliainder  of  his 
life.  It  should  be  mentioned,  as  a  precaution,  that  all  the  harness  em- 
ployed about  the  first  yoking  of  a  young  horse  should  be  fresh  and  strong, 
and  not  likely  to  break,  even  by  violence.  The  colt  should  he  broke  in  to 
the  cart  as  well  as  the  plow.  He  is  yoked  into  a  single  horse-cart,  but 
gk^at  care  should  be  used  on  the  first  yoking,  that  he  get  no  fright,  by  any 
strap  rubbing  against  him,  or  the  shafts  falhng  upon  him  when  raised  up 
to  allow  of  his  being  b'acked  below  them ;  for,  ilk  frightened  at  the  first 
yoking  to  a  cart,  a  long  time  will  elapse  ere  he  will  stand  the  yoking  qui- 
etly. The  horse-breaker  should  stand  in  the  cart  using  double  reins ;  and 
a  rein  should  be  held  by  a  man  walking  first  on  each  side  of  his  head,  and 
then  at  a  little  distance  on  the  sides  of  the  road.  The  chief  danger  is  kick- 
ing, and  thereby  injuring  the  hocks  against  the  front-bar  of  the  cart ;  to 
prevent  which,  a  rope  should  be  placed  across  the  top  of  the  colt's  rump, 
and  fastened  to  the  harness  on  the  rump,  and  on  eacn  side  to  the  shafl  of 
the  cart.  Thei*e  is  little  danger  of  his  running  away  while  all  the  reins 
are  good.  He  will  take  vnth  the  traces  of  the  cart  more  readily  at  first 
than  with  the  trams,  as  they  are  so  similar  to  the  yoking  he  has  felt  at  the 
plow,  and  he  is  conscious  of  having  his  companion  behind  him. 

(1913.)  On  the  first  use  of  harness  by  a  young  horse,  the  shoulders  and 
back  are  liable  to  become  inflamed,  and  even  the  skin  to  be  broken  by  ther 
Collar  and  saddle.  It  should  be  ascertained,  in  the  first  place,  that  the  col- 
lar he  is  to  work  in  fits  him  properly ;  and,  if  it  does  not,  it  i^ould  be  made 
to  do  so  before  he  use  it,  as  the  firat  day's  use  may  so  injure  his  skin  as  to 
^ve  him  pain  for  weeks  thereafter.  The  usual  afiection  is  heated  swell- 
mgs  in  the  line  of  the  collar  and  seat  of  the  saddle.  A  good  lotion,  to  be 
applied  to  those  patts  whenever  the  colt  comes  out  of  yoke,  is  a  solution 
of  common  salt  m  warm  water,  and,  when  cold,  appHed  as  a  fomentation 
with  a  sponge.  The  water  not  only  cools  the  skm,  and  keeps  down  the 
inflammation,  but  the  salt  hardens  it  for  use ;  and  in  the  course  of  a  short 
time,  particularly  if  the  weather  be  dry,  the  skin  will  become  inui-ed  to  the 
pressure  of  the  harness.  A  young  horse  may  be  broke  in  for  work  any 
time  in  the  course  of  the  spring,  from  the  beginning  of  working  the  tumip- 
hmd  to  its  completion.  I  can  aflinn  the  efficiency  of  the  plan  I  have  rec- 
ommended bv  repeated  experience,  and  it  is  one  unattended  with  the 
^lightest  accident  in  practicing  it. 

(1914.)  It  is  the  usual  practice  to  shoe  and  dock  the  young  horse  before 
putting  him  to  the  yoke.  I  think  he  should  first  be  broke  in,  and  then  he 
will  sufler  himself  to  be  shod  the  more  quietly.  At  the  Jlrst  shoeing  it  will 
be  useful,  in  making  him  stand  quietly,  and  in  diverting  his  attention,  to 
take  the  old  horse  he  has  been  working  with  to  the  smithy.  By  nailing  a 
mat  against  the  wall,  and  making  him  stand  alongside  the  mat,  it  will  save 
his  skin  being  rufiled  should  he  rub  against  the  wall,  while  the  wall  will 
form  a  firm  barrier  against  his  retreating  farther  from  the  blacksmith. 
Afler  the  fore  and  hind  feet  of  one  side  have  been  shod,  these  can  next 
\)e  turned  to  the  wall  to  get  his  other  feet  shod.  Gentle  and  coaxing 
means  shoulcl  be  used,  though  a  twitch  on  the  nose  has  a  powerful  com- 
mand over  a  horse.  The  first  shoes  of  a  young  horse  should  be  Hght,  with 
no  heels,  and  the  hoo&  should  not  be  pared  down  much  at  first.  Rather 
renew  the  shoes,  and  pare  the  hoofi  down  ag^n  in  a  short  time,  than 
incumber  a  oolt  at  first  with  heavy  shoes  with  heels,  to  the  risk  of  tram* 
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pUng.  himself,  ss  to  cure  the  effects  of  a  severe  tramp  may  cost  much  more 
than  the  price  of  many  sets  of  new  shoes.  As  to  docking  a  draught-hotsOf 
I  think  it  a  necessary  operation,  hecause  a  long  i*ump  is  very  apt  to  get 
injured  when  the  horse  is  yoked  in  the  trams,  hy  coming  against  the  body 
of  the  cart,  and  in  coup-carts  especially  it  can  scarcely  escape  being  nipped 
when  the  body  of  the  cart  is  brought  down  upon  it  when  lying  on  the 
front-bar,  and  besides  a  draught-horoe  has  no  use  for  a  long  tail.  A  neat 
swish  is  all  that  is  requisite  at  any  time,  and  in  winter  even  that  is  apt  to 
be  loaded  with  mud  on  dirty  roads.  Some  writers  affect  to  believe  it  pre* 
sumptuous  in  man  to  deprive  any  animal  of  six  of  the  joints  of  the  veite* 
bral  column  which  Nature  has  given  him ;  and  no  doubt  were  our  horses 
always  idle,  especially  in  summer,  when  a  long  tail  is  of  essential  service 
in  whisking  off  flies,  the  vertebrae  ought  to  be  kept  entire ;  but  surely 
there  is  no  greater  absurdity  in  docking  the  tail,  than  in  driving  iron  nails 
into  the  crust  of  the  hoofs  of  a  horse,  and  yet  without  iron  shoes  to  pro*, 
tect  it,  the  homy  foot  of  the  horse  would  be  beaten  to  pieces  on  hard  roads 
at  the  pace  many  kinds  of  horses  are  driven  along  them ;  and  there  is  no 
Beeessary  cruelty  in  the  act  of  docking,  for  it  is  an  operation  of  the  sim* 
plest  form  when  properly  done,  that  is,  when  effected  m  a  joint  where  the 
wound  is  easily  healed.  As  to  nicking  the  tail  and  cropping  the  ears,  such 
operations  U'e  never  peiformed  on  draught-horses,  and  at  best  only  serv^ 
to  disfigure  the  appeaiimce  of  the  animals  subjected  to  such  unnecessarj 
Unture»* 


19.    SOWS  FARROWING  OR  LITTERING. 

**  flows  rend  J"  to  fiirrow  this  time  of  the  year, 
Are  Ibr  to  be  made  of.  and  eoooted  Aiu  dear , 
For  now  la  the  luMr  of  a  Cure  of  tha  aovr 
More  great  than  the  loaa  of  two  calves  of  the  cow." 

» 

(1915.)  It  should  be  so  managed  where  there  are  more  than  one  brood- 
sow  on  a  farm,  as  to  have  one  to  bring  forth  pigs  early  in  spring ;  but,  at  the 
same  time,  it  shoukl  be  borne  in  mind  that  young  pigs  are  very  susceptible 
of  cold,  and  if  exposed  te  it,  though  they  may  not  actually  die,  their 
growth  will  be  so  stinted  as  toprevent  them  attaining  to  a  large  size,  how- 
ever fat  they  may  be  made.  Even  the  most  comfortable  housing  will  not 
protect  them  from  the  influence  of  the  external  air,  any  more  than  certain 
coBstituticMial  temperaments  can  be  rendered  comfortable  in  any  circum* 
stance  in  spring,  when  under  the  influence  of  the  east  wind.  From 
March  to  September  may,  perhaps,  be  considered  as  the  period  of  thii 
year  when  young  pigs  thrive  best. 

I*  The  reaaonbgf  of  tfie  anther  ia  this  caae  appears  not  to  be  conclnsiTe.  There  m  so  reawm 
to  anppoae  there  ia  any  aenBibility  fa  the  bora  of  the  hoof,  and  the  nailing  of  the  aboe  ic  Intpnded 
to  prevent,  not  to  give,  pain — whereas  docking  gives  moch  pain  at  the  time,  requires  care  to  heal 
it  vp,  and  deprives  the  horse  of  the  brosh  whioh  Nature  gave  him  to  keep  off  the  flies  from  a  krg* 
peition  of  his  body. 

The  florposotre  of  tfke  tail  to  be  iUed  with  mnd,  is  an  inoonvenienoe,  but  when  oceasbn  s» 

fviies  it  (which  is  geaorally  when  there  are  no  flies  abovu  in  winter.)  the  hair  may  be  neaSlj 

plaited  and  tied  op,  aeaU  good  teamsters  know  how  to  do.    We  go  against  all  nicking  and  doob- 

ing  and  cropping,  and  for  saving  beasts^  as  well  as  our  fellow^creatnre^  from  every  moment  qf 

painfiil  sensatioa  that  can  be  avoided.  lEtL  Farm>  IA» 
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(1916.)  Whenever  a  brood-fiow  shows  symptoms  of  approaching  partnri* 
tion ;  that  is,  when  the  vulva  is  observed  to  enlarge  and  become  red,  it  is 
lime  to  prepare  the  sty  for  her  reception,  for  she  will  keep  her  reckonings 
not  only  to  a  day  but  to  an  hour.  The  period  of  gestation  of  a  sow  is  112 
days,  or  16  weeks.  The  apartments  meant  to  accommodate  brood-sows 
in  the  steading  are  marked  by  the  letter  c  in  Bgs.  3  and  4,  Plates  III.  and 
IV.  They  consist  of  an  outer-court  18  feet  long  by  8  feet  broad,  inclosed 
by  a  door,  as  represented  in  fi?.  23,  and  described  at  5  in  (68),  and  an  in- 
ner apartment  8  feet  by  6,  rooted  in.  This  is  the  usual  form  of  a  sty  for 
sows,  but  others  more  convenient  for  overlooking  the  state  of  the  sow  and 
her  pigs  is  when  the  outer  court  and  inner  apartment  are  placed  under 
one  roof,  that  is,  in  a  roofed  shed,  or  in  a  house  which  may  be  shut  in  by 
a  door.  The  litter  allowed  to  a  brood-sow  should  be  rather  scanty  and 
of  short  texture,  such  as  chaff,  short  straw,  or  dried  leaves  of  trees,  as 
young  pigs  are  apt  at  first  to  be  smothered  or  squeezed  to  death  among 
long  straw,  when  they  get  under  it.  When  a  sow  has  liberty  before  she 
is  about  to  pig,  she  will  carry  straw  in  her  mouth,  and  collect  it  in  a  heap 
in  some  retired  comer  of  a  shed,  and  bury  herself  among  it,  and  the 
chance  is,  in  such  a  case,  that  some  of  the  pigs  will  be  lain  down  upon 
unseen  and  smothered  by  the  sow  herself;  when  seen  she  will  carefully 
push  them  aside  with  her  snout  before  lying  down.  Some  sows  have  a 
trick  of  wandering  away  to  litter  in  a  quiet  place,  such  as  in  a  field  of 
com,  in  a  plantation  among  underwood,  or  in  a  dry  ditch  at  the  root  of 
an  old  hedge  or  tree.  I  remember  of  a  sow  being  missing  for  upward  of 
a  fortnight,  not  a  person  having  seen  her  leave  home,  or  being  able  to  dis- 
cover where  she  had  gone  to  ;  but  she  was  suspected  of  having  disappeared 
for  the  purpose  of  littering.  At  length  she  appeared  one  day  ci*avnig  for 
food  at  the  kitchen  door,  bearing  evident  signs  of  having  littered,  and  of 
having  suckled  pigs.  She  was  cautiously  tracked  to  Tier  hiding-place, 
though  jealous  of  being  discovered  ;  and  it  was  found  that  she  had  formed 
a  nest  with  the  straw  gathered  from  the  adjoining  field  of  wheat,  in  a  se- 
cluded part  of  a  dry  ditch  at  the  root  of  an  old  thorn-hedge,  about  300 
yards  from  the  steading.  She  had  subsisted  as  long  as  she  could  upon  the 
corn,  but  hunger  at  length  drove  her  to  the  house  in  search  of  food.  Had 
she  been  allowed,  she  would,  no  doubt,  have  come  to  the  house  every  day 
for  food  ;  but  means,  of  course,  were  used  to  have  the  piss  conveyed  to 
the  steading,  and  this  was  a  work  of  some  difficulty,  as  the  sow  herself 
was  perfectly  savage  when  any  one  approached  her  young  ones ;  and  these 
were  so  wild  in  their  habits  that  they  eluded  capture  for  a  long  time  among 
the  standing  corn.  At  length,  by  the  assistance  of  the  shepherd's  dog, 
which  seemed  to  enjoy  the  affair  as  sport,  they  were  all  caught,  a  large 
litter,  and,  on  being  conveyed  home  in  a  large  basket,  the  sow  naturally 
followed  her  captive  young  ones.  I  remember  of  another  sow  taking  up 
her  abode  in  the  bottom  of  a  pea  stack,  where  a  small  hole  was  only  left 
as  an  entrance,  but  a  large  chamber  was  formed  in  the  interior,  and  it 
was  found  impracticable  to  dislodge  her  from  this  stronghold,  she  keeping 
every  man  and  the  shepherd's  dog  at  bay,  and  he  was  too  knowing  to  ven 
ture  to  attack  her  in  single  combat ;  so  she  was  let  alone,  and  she  pro- 
duced her  young  there,  and  kept  them  until  they  were  able  to  run  about, 
food  having  been  set  down  for  her.  I  mention  these  instances  of  the  pe- 
culiar habits  of  some  domesticated  sows,  merely  to  show  you  the  propriety 
of  securing  the  brood-sow  that  is  about  to  farrow,  and  particularly  one 
that  is  given  to  wander  abroad  in  search  of  a  nest,  in  a  proper  sty  some 
time  before  the  period  of  her  reckoning. 

(1917.)  Knowing  the  day  of  her  reckoning,  she  should  be  attended  to 
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pretty  frequently,  not  that  she  will  probably  require  assistance  in  the  act 
of  parturition,  like  a  cow  or  a  ewe,  but  merely  to  see  that  all  the  pigs  are 
safe,  and  to  remove  any  one  immediately  that  may  be  dead  when  pigged, 
or  may  have  died  in  the  pigging.    I  have  beard,  however,  of  a  sow  in 
high  condition  which  died  because  the  second  pig,  on  coming  by  the  breech 
presentation,  had  a  hind-leg  folded  back,  which  could  not  be  put  right  by 
the  sow  herself  in  pressing,  and  having  been  neglected,  her  parts  very 
much  swelled.    As  an  attempt  to  save  her  life,  the  Cesarian  operation  was 
performed  on  her,  and  the  obstructing  pig  was  removed ;  the  animal  lived, 
but  the  others  in  her  womb  were  dead,  and  she  herself  did  not  survive  the 
operation  above  an  hour,  having  been  completely  exhausted  before  it  was 
attempted.    I  do  not  know  whether  it  is  generally  the  case,  but  I  have 
frequently  observed  that  pigs  leave  the  womb  alternately  in  a  reversed 
order;  that  is,  they  are  projected  by  a  head  and  breech  presentation  al- 
ternately, not  uniformly  so,  but  most  frequently.     There  is  no  doubt,  how- 
ever, of  the  fact  that  the  first-bom  pigs  are  the  strongest,  and  the  last  the 
smallest  and  weakest,  in  a  large  litter,  such  as  upward  of  12,  though  the 
difference  is  less  or  scarcely  observable  in  smaller  litters  of  6  or  8.     The 
small,  weak  pies  are  usually  nicknamed  torigs,  or  pock^hakings,  and  are 
scarcely  worth  oringing  up ;  still,  if  there  is  a  teat  for  them  to  lay  hold  of, 
they  ought  not  to  be  destroyed.    Sometimes  there  are  more  pigs  littered 
than  the  sow  has  teats  to  give  to  each.    I  have  seen  as  many  as  19  pigs 
when  there  were  only  12  teats  ;    and  I  remember  of  a  sow  that  never  lit- 
tered fewer  than  17,  when  she  had  14  teats,  which  are  two  more  than  the 
usual  number.     Extra  pigs,  can,  no  doubt,  be  brought  up  by  hand  on 
cow's  milk,  but  the  last  ones  of  a  very  large  litter  are  usually  so  small  and 
weak  that  they  generally  die  off  in  the  course  of  a  day  or  two  to  the  num- 
ber of  the  teats.     A  young  pig  soon  gets  to  its  feet  after  birth,  and  as 
soon  finds  its  way  to  the  teat ;    but  it  can  find  no  sustenance  from  it  until 
tbe  sow  pleases,  so  that  until  the  entire  parturition  is  accomplished  and 
tbe  sow  recovered  from  it,  there  is  no  chance  of  the  pigs  getting  a  suck. 
Many  sows  are  very  sick  during  parturition,  and  for  some  time  after— so 
much  so  that  the  skin  of  their  mouth  becomes  bleached  and  parched,  and 
the  breathing  quick.     To  those  unaccustomed  to  see  a  sow  m  that  state, 
it  would  seem  that  she  roust  die  ;  but  a  little  rest  recovers  her,  and  she 
betakes  herself  fondly  to  her  youn?.    It  is  necessary,  as  I  have  said,  to  re- 
move the  pigs  as  they  die,  if  any  die,  as  some  sows  evince  the  abominable 
propensity  of  eating  their  own  pigs  when  they  die,  whether  the  death 
takes  place  at  the  birth,  or  immediately  after,  or  whether  it  happens  ob 
their  being  smothered  or  squeezed  to  death  by  being  lain  down  upon  by 
the  sow  herself,  when  nestled  between  her  ana  the  wall.    I  remember  of 
a  sow  that  was  never  sick  at  pigging,  and  such  was  her  propensity  to  eat 
every  pig  that  died  or  was  smothered,  that  even  during  parturition  she 
would  get  up  as  every  pig  was  bom,  to  ascertain  whether  it  was  dead  or 
alive,  and,  it  dead,  would  eat  it  instantly,  provided  she  was  not  prevented; 
and  even  after  they  were  a  week  old  she  would  eat  them,  had  they  died 
by  accident.*     There  is  a  peculiarity  exhibited  by  young  pigs,  different 


t 


[*  There  is  much  that  U  loperfliioaa,  tn  this  chapter,  for  American  farmen  generaHj.    Bat  al* 

Choagfa  the  bashieM  of  hog>breedmg  Ib,  perfaapa,  of  all  stock-breeding  the  most  simple  and  the  one 

In  which  Natare  may  be  generally  left  nnassisted  and  unattended  to,  still  this  inattention  may  be 

and  is  often  carried  to  an  extreme ;  for  aldioagh  generally  the  pigs  will  Uve,  how  mach  better 

^fOoM  they  thrive  if,  at  tbe  time  of  fkrrowing,  the  sow  were  treated  with  a  mare  liherai  aUotB- 

^fic^  afguitabU  liquid  and  green  food  for  keeping  the  system  In  a  better  condition,  and  expressly 

fiir  piodooing  a  greater  Ibw  of  milk.    The  growth  and  nltimate  sise  of  all  animals  depend  greatly 
(411) 
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from  the  youag  of  other  domesticated  animala,  in  eack  chootiag  a  teal  fi»r 
itself,  atid  ever  after  keeping  posseesiofi  of  it ;  and  this  compact,  as  it  were, 
is  faithfully  maintained.  Should  there  be  one  pig  more  than  there  are 
teats,  it  must  take  its  chance  of  obtaining  a  teat  when  the  rest  are  satia- 
fied.  It  is  generally  observed  that  the  pios  which  are  supported  at  the 
foremost  teats  become  the  strongest;  and  the  feet  was  noticed  long  ago 
by  Tusser,  who  recommends  store  pigs  to  be  those  which  are 

'Uagtit,  oTiiie  tai  beep  •  couple  Aw  Mora. 
Ooa  buMT  pig  and  aow  pig^  that  auekath  b^jbn,** 

Pigs  require  to  use  coaxing  before  the  sow  w*ill  give  them  milk.  They 
make  loud  entreaties,  and  rub  the  udder  with  their  noses  to  induce  her  to 
lie  down ;  which,  when  she  does,  every  pig  takes  its  own  place  right  earn-  I 

estly,  and  nuzzles  away  at  the  udder  with  the  teat  held  in  the  mouth, 
whether  situate  in  the  upper  or  lower  row.  After  a  good  while  of  this 
sort  of  preparation,  the  milk  begins  to  flow  on  the  sow  emitting  a  fond^ 
like  grunting  sound,  durine  whicn  the  milk  is  drawn  steadily  and  quietly 
till  the  pigs  are  dl  satisfied,  and  they  not  unfrequently  lall  fast  asleep  with 
the  teat  in  the  mouth.  Young  pigs  are  lively,  happy  crsaturee,  and  fbad^ 
of  play  as  long  as  they  are  awake,  but  they  are  great  sleepers.  When  a 
week  old,  their  skins  ai«  clean,  hair  soft  and  silky,  and,  wira  plump  bodies 
and  bright  eyes,  there  are  few  more  beautiful  yo«ng  ammaJs  to  be  seoa 
about  a  farm-yard.  Those  of  a  white  color  look  the  most  delicate  and  fine. 
(1918.)  As  to  the  food  of  the  tour  after  she  has  recovered  from  parturi- 
tioa^-which  will  be  longer  or  shorter  according  to  her  constitutioBal  tem- 
perament—<he  should  get  a  warm  drinii,  consistinr  of  thinnish  gruel  of 
oatmeal  and  lukewarm  water,  and  which  serves  the  double  purpose  of 
meat  and  drink.  If  she  is  thirsty — ^which  she  is  likely  ta  be  on  reeovery 
from  sickness^^be  gnicl  may  be  again  offered  in  a  thinner  state  in  an  hour 
or  two  afterward.  The  ordinary  food  may  consist  of  boiled  potatoes,  with 
a  mixture  of  barley^meal,  among  water,  administered  at  a  slated  hour  at 
morning,  noon,  and  night,  with  such  refese  as  may  occur  from  the  farm- 
bouse.  This  food  will  be  foisnd  to  support  her  well  while  nursing ;  and 
k  should  be  borne  in  mind  that,  as  loag  as  she  is  nursing,  she  diould  re- 
ceive abundance  of  food,  if  it  is  desired  she  should  rear  good  pigs.  Should 
the  weather  be  frosty,  or  otherwise  cold,  the  water  may  be  given  a  little 
wanned ;  but  in  fresh  weather,  or  in  summer,  ecid  water  is  most  accepta- 
ble to  her.  The  mess  should  not  be  made  so  thin  as  to  be  sloppy  and  take 
a  long  time  to  diink  up,  or  so  thick  as  to  be  cloggy  in  the  mouth,  but  in  a 
state  of  gniel^-meat  and  drink  at  the  same  time.  Whatever  food  is  given 
to  her  should  be  cooked,  and  not  in  a  raw  state ;  that  is  to  say,  the  pota- 
toes should  be  boiled  and  not  given  raw,  and  the  bcurley-meal  shoulo  first 
be  made  into  brose  with  warm  water,  and  then  mixed  with  the  potatoes, 
and  the  whole  mess  made  Uke  gruel  with  cold  water.     The  trough  oat  of 

om  their  being  vdl  §upplied  in  their  ii^aney  with  tuiiablefood.  Yet  to  thia  it  most  be  oonfeaKd 
that  in  oar  connUy  generally  too  little  attention  ia  paid,  and  in  no  inatance  ia  tbia  the  caae  aore 
than  in  oar  neglect  to  provide  properly  for  the  fwe  and  the  uno  daring  the  period  of  aookling. 

Aa  to  the  propensity  of  aome  aowa  to  eat  their  pigs,  when  they  die  young,  it  ia  by  no  mean*  a 
rare  thing— or  rather  it  aometimea  happena,  aa  we  know,  that  they  will  at  once  devour  the  whole 
Utter,  though  farrowed  alive  tad  well !  They  aeem  to  be  animated  lo  tbia  horrible  aad  dMgOfltteg 
•et  of  iaiaatioide  by  a  aort  oSfttror  whfcli  ia  aasd  lo  proceed  froai  a  morbid  ataie  of  the  blood,  aad 
lo  be  moat  apt  to  happen  wiih  aowa  thai  are  inioo  high  ooaditioo.  To  gnard  agaiatf  tbia  B«m» 
fltooM  dkpoaiiiea.  ii  was  leeommeaded  by  the  late  Oobham  Fabmom,  of  Mamaobaaett^  (wboM 
memory  aii  a  peraonal  friend,  aad  able  promoter  of  the  oavae  of  agrioqltaral  impiDv«meac»  wa 
abaUevereheriab  with  giatefal  roooNeotion*)  tegive,  lor  awaek  or  two  beibrafairowittgra  apooa- 

faU  of  aQlpbar  odoarfeatfly  in  jfccg  feed,  to  "eool  ttoir  blood,"  i  be  mid.        Ed.Fmrm,LiL\ 
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ffrllich  slie  receives  her  food  should  he  washed  every  two  or  ibree  days  in 
Cold,  and  every  day  in  warm  weather.  I  helieve  it  is  the  common  prao* 
tice  never  to  give  pigs  salt  among  their  food,  hecause  it  is  said  to  encour- 
age the  stab.  A  large  quantity  of  salt  may  have  this  effect,  but  I  never 
saw  a  relish  of  salt  produce  such  an  effect.  When  a  sow  leaves  any  of  the 
food  in  the  trough,  it  should  not  be  presented  to  her  again,  but  given  to  the 
young  pigs,  ^o  will  relish  it. 

(1919.)  Most  pigs  are  usually  gelded,  both  male  and  female — the  few 
that  are  kept  for  breeding  formmg  but  a  small  exception.  They  should  be 
gelded  on  the  milk  at  from  10  to  14  days  old.  The  males  are  castrated  on 
being  held  between  the  knees,  and  the  scrotum  incised  down  upon  each 
testicle,  which  is  removed  bv  the  pressure  of  the  finger  and  thumb,  and 
the  spermatic  chord  separated  by  the  knife.  The  she-pigs  are  treated  in  a 
different  manner.  Being  laid  on  a  chair-bottom  or  table,  on  its  far  side, 
the  pig  is  there  held  by  an  assistant ;  the  operator  cuts  an  upright  incision 
into  the  flank,  of  about  2  inches  in  length,  and,  introducing  a  finger,  brings 
out  the  ovaria  of  the  womb,  and  separates  them  by  the  knife.  He  then 
closes  the  incision  by  a  few  stitches  with  a  needle  and  thread,  and  the  op- 
eration is  finished.  There  is  veiy  little  danger  attending  the  operation  to 
either  sex.  In  the  case  of  rupture  or  hernia  in  the  male — and  some  breeds 
of  pigs  are  very  liable  to  this  disease  when  young — ^it  is  necessary  to  stitch 
up  the  incision  of  the  scrotum,  and  the  testicle  at  castration  should,  in  such 
a  case,  be  I'emoved  with  care,  in  case  of  producing  inflammation  in  the 
intestines.  The  incisions  in  both  the  male  and  female  generally  heal  by 
the  fliist  intention.  The  gelder  should  use  the  precaution  of  cleaning  hitf 
knife  before  every  operation.  The  usual  charge  for  gelding  pigs  is  2s.  6d. 
the  litter,  whatever  number  it  may  contain.  Young  pigs  are  not  gelded 
when  intended  to  be  killed  for  roasting. 

(1920.)  It  is  seldom  that  any  complaint  overtakes  the  sow  on  littering, 
though  she  may  be  carried  off  by  puerperal  fever,  and  I  suspect  there  is 
no  remedy  for  this  disease  in  her  case.  The  pigs  which  she  leaves  may 
be  very  well  brought  up  by  hand  on  cow's  milk,  as  they  will  soon  learn  to 
drink  out  of  a  dish,  in  wliich  the  milk  should  be  given  them  warm  from 
the  cow,  and  as  oflen  as  the  cows  are  milked.  It  is  surprising  how  sroali 
a  quantity  of  milk  a  pig  will  drink  at  a  time ;  and  on  this  account  they 
should  get  it  frequently,  and  the  dish  in  which  it  is  served  should  not  be 
easily  upset,  because  dbere  will  be  a  struggle  to  get  first  at  the  milk,  and 
one  or  more  will  be  sure  to  jump  into  it.  The  diseases  incidental  to  young 
pigs  are  luckily  few.  Their  tails  sometimes  drop  off  with  a  sort  of  canker, 
and  a  red  eruption  sometimes  takes  place  on  their  skin,  and  sometimes  one 
In  a  litter  may  take  a  wasting  and  die.  I  believe  that  if  the  sow  is  pro- 
vided with  plenty  of  wholesome  food,  the  pigs  kept  clean  and  warm  in  their 
sty  and  litter,  and  their  sire  and  dam  be  not  too  near  a-kin,  that  few  dis- 
eases will  overtake  pigs  as  long  as  they  are  on  their  mother's  milk.  A 
BOW  is  not  allowed  to  take  the  boar  until  after  the  pigs  are  weaned,  but  ai 
soon  after  as  possible,  in  a  week  or  two ;  and,  to  bring  her  into  season  the 
sooner,  she  should  be  fed  with  oats  or  oatmeal  until  she  takes  the  boar.^ 
The  symptoms  of  season  in  a  sow  are  a  redness  and  enlargement  of  the 
vulva — wnich,  when  observed,  the  boar  should  have  access  to  her ;  and, 
should  there  be  a  boar  on  the  spot,  the  meeting  will  be  easily  accomplished, 
and  one  embrace,  which  is  usually  a  protracted  one,  is  quite  sufficient  for 
securing  a  litter  of  pigs.  When  there  is  no  boar  on  the  farm,  the  sow  is 
sent  to  him,  and  she  remains  a  few  diys  with  him  to  secure  her  impregna- 
tion. Pigs  are  weaned  at  6  weeks  old,  and  some  keep  them  on  the  sow 
fer  2  moRtha }  hut  there  is  little  thrift  ia  such  managetnenty  as  the  suckling 
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in  the  last  week  of  a  large  litter  of  large  pigs  brings  a  sow  very  fast  down 

in  condition,  and  which  must  be  made  up  again  with  extra  feeding  and  a 
[  longer  time  before  she  faiTows  the  next  time.    A  sow  that  can  linng  up  10 

f  pigs,  and  has  5  such  litters  in  the  course  of  2  years,  is  a  profitable  animal, 

i  and  deserves  to  be  well  maintained  and  taken  care  of.    Even  at  lOs. 

apiece — which  is  the  lowest  sum  a  farmer  should  take  for  a  pig,  for  he 
I  should  keep  it  until  it  is  worth  that  sum,  rather  than  part  ivith  it  at  a  lower 

one-— such  a  sow  will  return  m£25  in  the  course  of  2  years. 

(1921.)  As  it  M  roDsidered  by  fanDcrs  infx>nveDient  to  keep  beyond  a  certain  nnmber ofpigB on 
the  farmMead.  it  is  Decesfiary  to  determine  what  that  namber  should  be.  and  as  it  is  difficah  to 
fix  its  amoant  for  every  particular  case,  a  few  hints  on  diflferent  modes  of  managing  litien^  afto- 
tbey  are  weaned,  roav  prove  acceptable  to  yoa.  Before  investigatinr  this  point,  a  few  psnica- 
Uirs  mav  be  stated  wfiich  yoa  ma^  regard  in  the  hieht  of  maxrnvs  on  this  sobjecL  A  tow  i^oold 
\  always  "be  either  with  voang  or  giving  sack,  for  if  allowed  to  ran  aboot  in  season,  or  ahreaming, 

as  it  is  tei med.  she  will  lose  flesh  instead  of  gaining  it.  A  sow  should  always  be  kept  in  good 
condition,  whellier  with  yoong  or  supporting  yoang,  bocaase  a  lean  sow  never  brings  forth  or 
can  noariwh  strong  pigs.  Every  breeder  and  feeder  of  pigs  will  find  his  own  advantage  in  nerer 
allowing  iliem  to  go  to  bed  with  a  hangry  belly.    A  sow  that  brings  forth  the  greatest  namber  of 

Cigs  of  the  best  quality.  pro%'es  ihe  best  nurse,  and  is  most  careful  of  her  young,  should  alwaja 
e  preferred  as  a  brood-sow.  When  a  sow  gets  old,  she  is  apt  to  become  careless  of  h^r  pigs,  so 
that  3  or  4  years  may  be  age  enough  for  a  brood  sow.  Pigs,  tboagh  on  grass  daring  the  day  in 
rammer,  should,  nevertheless,  receive  a  drink  of  water  and  meal,  or  potatoes,  or  of  whey  at  morn- 
ing and  evening. 

(1922.)  There  are  Just  two  ways  of  rearing  pigs  on  a  farm — one  is  to  have  a  lar^e  number  of 
sows,  and  sell  Uie  pigs  when  they  are  weanea  at  6  weeks  old  ;  the  other  is,  to  have  fewer  sowa^ 
and  rear  the  pigs  antil  they  are  fit  for  ihe  pork<curers ;  and  the  adootion  of  either  of  these  plans 
depends  entirely  on  the  nature  of  the  market  of  the  locality.  If  mere  is  a  demsnd  for  youn^ 
pigs  immediately  after  being  weaned,  supporting  the  larger  nnrober  of  sows  will  be  the  moat 
»  profitable  plan  for  the  fiirmer,  because  the  pigs  have  not  to  be  maintained  on  food  independently 

*  of  their  mothers;  but  it  is  a  plan  attended  with  much  trouble,  inasmuch  as  food  has  to  be  daily 

cooked  for  the  sows  while  supporting  their  young,  and  the  market  for  pigs  is,  moreover,  confined 
to  one  age.  In  the  latter  plan,  on  the  other  hand,  the  sows  are  only  supported  tax  special  food  an 
long  as  they  support  tho  pigs,  and  thei-e  is  not  only  the  choice  of  the  market  for  newly  weaned 
pigs,  but  for  pigs  of  various  sges.  suited  for  the  tastes  of  pork-curers.  Suppose,  then,  that  9 
sows  are  mainuined,  in  pursuance  of  the  latter  plan,  and  that  they  bring  fonh  20  pigs  twice  a 
year.  Keraining  4  of  these  for  ham,  and  other  two  for  pickled  pork,  for  the  use  of  the  bona^ 
there  will  be  34  p\^%  to  dispose  of  every  year,  and  as  these  meet  with  a  ready  market  when 
4  or  5  stones  imperial  each,  at  6s.  a  stone,  will  make  them  worth  each  from  84s.  to  30s..  or  from 
X40  to  £50  a  year  for  pi^s.  It  should  be  borne  in  mind  that  these  34  pigs,  when  running  abont 
the  courts  in  winter,  eating  a  few  turnips  or  \  otatoes,  or  grazing  in  the  grass-ficM  in  summer,  do 
not  cost  much  to  rear  them  to  the  weight  most  desiderated  by  the  carers  of  pork,  and  they  are  in 
that  state  fat  enough  for  the  purpose,  and  make  very  wholesome  meat.  On  a  farm  of  500  acres, 
9  brood-sows  could  thus  be  easily  maintained ;  on  alarger  farm  3  might  be  kept,  and  on  a  smaller 
1  may  suffice ;  bot  circumstances  must  regulate  the  proper  namber.  Where  dair^  husbandly  is 
more  attended  to  on  one  farm  than  on  another,  and  when  the  mixed  husbandry  is  practiced  on 
both,  more  sows  may  easily  be  kept  in  summer  than  where  the  dairy  husbandry  is  was  attended 
to.  There  is  a  remark  of  Mr.  Henderson  on  this  sobject  which  is  worthy  of  attention,  in  regard 
to  the  timing  of  sows  in  bearing  their  litters  of  pigs.    **  Whenever,"  he  says,  "  farmers  have  an  I 

opportunity  of  selling  pork  at  all  seasons,  they  do  not  think  it  necessary  to  make  the  sows  bring  [ 

their  litters  at  a  particular  season,  as  they  wish  to  have  a  lot  of  a  certain  age  to  go  off  regularly  ; 

at  least  every  month."  in  autumn,  winter,  and  spring.  "  They  ma)ce  them  ready  for  the  market," 
be  continues,  "  with  little  expense,  only  giving  them  close  feeding  2  or  3  weeks  previous  to  their 
being  sold."  Pigs  intended  for  pickled  pork  merely,  do  not  require  even  this  feeding,  though 
those  sold  for  making  hams  are  the  better  for  a  little  extra  and  hardening  feeding.  **The^  have 
very  little  trouble  in  selling  them,"  concludes  Mr.  Henderson,  "  as  there  are  jobbers  continually 
traveling  through  the  country,  purchasing  swine  of  all  descriptions,  who  receive  them  and  pay 
iSae  money  at  the  farma" 

(1923 )  The  omnivoroas  disposition  of  swine  is  well  known,  and  it  is  this  disposition  which 
makes  tnera  so  easily  maintained  and  so  serviceable  on  a  form.  "  Swine,  though  exceedingly 
voracious,''  remarks  Mr.  Henderson,  "  will  feed  on  almost  anything.  In  miry  and  mar^y  ground 
tiiey  devour  worms,  frogs,  fern,  rush  and  hedge-roots.  In  drier  and  woody  countries  they  feed 
on  haws,  sloes,  crabs,  mast,  chestnuts,  acorps,  &c.,  and  on  this  food  they  will  grow  fleshy  and  ftX. 
They  are  a  kind  of  natural  scavengers ;  will  thrive  on  the  trash  of  an  orchard,  the  outcasts  of  the 
kitchen,  the  sweepings  of  bams  and  granaries,  the  offals  of  a  market,  and  most  richly  on  tho 
refuse  of  a  dairy.    If  near  the  sea.  they  will  search  the  sliores  for  shellfish,  in  the  fields  they  eat 

gtiss,  and  in  great  towns  they  are  supported  chiefly  by  ^raina  It  is  evident  that  the  facility  of 
eding  them  everywhere  at  a  small  expense  is  a  material  benefit,  more  especially  in  a  coontry 
where  people  are  accastomed  to  eat  flesn  daily,  or,  on  the  other  hand,  where  there  is  so  ready  a 
market  for  bacon  and  pork  as  we  have.  It  ts  no  less  observable  that,  notwithstanding  the  fa- 
cility of  feeding,  and  the  multitude  of  swine  maintained,  they  seldom  fail  of  coming  to  a  good 
market.  Swine  ought  to  have  hard  feeding  two  or  three  weeks  previous  to  their  being:  killed, 
to  give  firmness  to  the  flesh.  This  practice  ought  to  be  particulariy  attended  to  by  thoae  who 
feed  St  distilleries  on  burnt  ale  and  grains,  as  the  iax  of  pigs  thus  fed  melts  almost  wholly  away 
In  boilinflr  or  roasting.  Peaa  and  beans  are  excellent  for  the  porpoae,  and  acoma  are  atiif  better. 
(414) 
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Where  oak  plaoUtfon*  are  near,  they  will  reioit  to  them  in  aotamn,  and  there  remain  until  this 
Iftfteir  farorite  food  i«  exhausted.  The  late  Sir  James  ColquhoQn  of  Lnss,  I  have  been  fold,  was 
in  the  habit  of  sending  his  pigs  to  one  of  the  Isit  nds  of  Loch  Lomond,  whore  there  is  an  oak 
plantatioo,  that  they  might  pica  up  tlie  acorns,  which  is  said  to  have  giren  a  surprising  degree 
of  delicacy  to  the  flesh.  Tnose  who  have  woods  of  this  kind,  and  orchards,  ought  to  allow  their 
pigs  liberty  to  renge  among  the  trees,  to  pick  up  shaken  fruit  and  seeds."*  The  iiogtf  of  Germany 
enjoy  the  droppings  of  the  oak  and  chestnut  iorcsts,  and  it  is  supposed  that  it  is  this  species  of 
food  that  imparts  the  very  superior  flavor  which  tlie  hams  of  Westphalia  are  known  to  possess. 
That  all  the  hams  sold  in  this  country  for  Westphalian  are  genuine,  I  bave  doubts,  after  having 
become  acquainted  with  the  true  flavor  in  their  own  country.  I  remember  of  passing  through  a 
forest  of  sweet  chestnuts  oC  I  dare  say,  3  miles  in  length,  near  Bellinzona,  in  the  canton  of  Ticino» 
hi  Switserland,  in  autumn,  when  the  fruit  was  dropping  from  the  trees;  and  into  this  forest  the 
peasantry,  I  was  informed,  turned  their  pigs  every  year  to  get  fattened  at  the  season  I  allude  to. 
(1924.)  dwine  diould  not  be  allowed  to  enter  a  field  of  any  kind  without  a  ring  in  the  nose. 
Their  propensity  to  dig  for  worms  and  roots  makes  them  turn  up  the  soil  with  their  noses,  and 
when  a  grass-field  is  tnus  treated,  it  presents  a  perfect  scene  of  oavoc,  in  so  far  as  the  grass  is 
oonoeroed.  The  best  material  for  making  the  nose  jewels  of  swine  is  horse-shoe  nails,  ihey  being 
both  dnreble  and  ductile.  As  there  is  no  use  of  retaining  the  heads  of  the  nails,  they  are  hammered 
into  a  point,  and  the  nail  is  tlien  fit  for  use.  It  is  inserted  into  a  hole,  formed  by  sn  awl  or  other 
sharp-pointed  iustrament,  through  the  upper  point  uf  the  snout,  and  passing,  with  a  good  hold, 
Ihrougfn  the  cartilage  of  the  top  of  the  snout  to  its  front,  where  the  points  of  the  nail  are  twisted 
firmly  together.  A  new  hole  can  he  made  in  the  snout,  and  another  nail  substituted,  when  the 
o!d  kiole  and  nail  have  become  worn. 


20.   THE  HATCHING  OF  FOWLS. 


'      .       .       .       .    The  careftd  hen 
Calls  sU  hn  eblr|4ng  fiunily  round. 
Fed  and  defended  by  ihe  fearloM  cock, 
Whose  bre«*t  with  ardor  flnmca.  as  od  he  walki^ 
Graceful,  and  crows  defiMUce.    In  the  pond 
llic  dnely  chequered  duck  before  her  tmia 

Bows  garruluas. 

The  turkey  nlfh, 
I^oud  threst'ning,  reddens ;  while  t^jiieaoock  spreads 
His  eveiy-ctjlored  glory  to  the  sun.^? 
And  swims  in  radieiit  maj^My  Mlong . 
OVr  the  whole  homely  tccnf ,  the  cooing  dove 
Flies  thick  in  sm'roiis  cha*e,  and  WHnton  rolls 
The  gisncing  eye,  and  turos  the  cbiingeful  neck." 

Tteomoir. 


(1925.)  Spring  is  the  busy  season  of  the  feathered  inhabitants  of  the 
farm.  Thomson  well  describes  tHe  "  homely  scene,"  which  these  happy 
creatures  present  while  tending  their  young,  and  which  might  be  seen  at 
every  fai*mstead  in  spring,  were  fowls  cared  for  as  they  should  be.  In- 
stead, however,  of  indulging  in  unavailing  regrets,  I  shall  endeavor,  in  as 
few  words  as  the  clear  elucidation  of  the  subject  will  admit  of,  to  describe 
the  mode  of  hatching  and  rearing  every  sort  of  fowl  usually  domesticated 
on  a  farm,  and  thereby  show  you  that  it  is  not  so  difficult  nor  so  trouble- 
some an  affair  as  the  practice  which  generally  prevails  would  seem  to  in- 
dicate. Observation  of  the  habits  of  domesticated  birds,  and  punctual 
attention  to  their  wants,  are  all  that  are  required  to  produce  and  bring  up 
plenty  of  excellent  poultry  on  a  farm.f 

[t  As  no  fitter  occasion  may  oflTer.  we  think  it  heat  to  preterve  jiere  the  following,  which  ap- 
peared in  a  late  numher  of  the  Gardeners'  Chronicle,  and  wliich  applies  to  disorders  of  ponltry 
of  not  onfrequeut  occurrence.  The  preacriptions  appear  to  bo  of  a  practical  character  and  to  h« 
founded  OB  experience :  [Ed.  Farm,  Lib, 

DlSKASKS  or    PoULTRT^DlSOUBKRS  OF  l>IOKSTI03r^-1/7i|<2l>e«<tO»  of,  or    'JWpid  rfHflJ 
Crop.^Thw  is  a  very  common  ailment  arising  from  taking  cold,  unsuitable  diet,  and  otiter  csuwa. 
The  symptoms  are  moping,  tittle  or  no  disposition  lo  take  ft>od.  and  hardness  of  the  crop  when 
felt    As  a  remedy,  one  or  two  tea-spoonnfoll  of  English  frin.  acoonliug  to  the  size  of  the  fowl, 
Ihui  almost  an  immediate  eflect    It  appears  to  act  as  a  auWen^  for  the  crojp  soon  Hwymet  aot^ 

*  Bead«»rsim*s  Treatise  on  the  Brsedhif  of  Swine. 
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(1926.)  In  my  obserTadons  on  the  management  of  AeM  in  winter,  I  m 
tioned  that  the  early-hatched  chickens  of  the  former  spring  were  the  best 
to  treat  as  layine  hens  during  winter  (1473).  These  same  young  h^na 
being  in  fine  condition  in  spring,  will  prove  good  layers  through  the  ensu- 
ing summer,  and  should  therefore  be  Kindly  ti^atea  for  that  purpose,  and 
not  encouraged  to  become  sitters  on  ergs,  which  they  will  do,  if  allowed 
to  wander  in  search  of  food,  and  to  find  out  nests  of  their  own  to  lay  in.  I 

ADd  maceration  soon  gdes  on  nu  nrniaL  Powibly  thia  may  be  owing  to  the  preaenee  of  the  em- 
•ence  of  ibe  juniper  berry,  aa  no  other  sphrii  haa  the  same  eflect,  bat  \a,  on  the  ooairary,  deleHjal- 
OQB  to  birds.    This  w  infallible. 

2.  Indifce»tion  of  the  Gizzard. — It  would  be  diiBcnlt  to  entinierite  all  the  cavaea  for  thiik  aa 
for  the  former  fatal  ailment;  bat  it  often  arises  from  confinement,  locality,  expoaare  to  wet,  daoap 
and  cold,  and  mo«t  frpqnently  from  nnskillfal  treatment  in  tbe  banda  of  nealigent  nerKMia»  or 
those  iniorant  of  the  habits  or  reqairements  of  poaltry,  snch  as  shelter,  wholesome  diet,  aweec 
green  food,  lime,  sand,  &.C.,  which  are  quite  as  necessary  as  frratn.  In  the  fann-yard  and  field*, 
the  more  natural  stato»  birds  can  procure  most  of  these  ingredients  for  themselves,  which  io  lowBa» 
pena,  coops,  or  cages,  their  perfectly  artificial  i>tate,  must  be  adminiatered  artificially.  Rae  and 
trcsh  butter,  or  svnip  of  rue  and  barley-meal,  or  soot  and  fresh  batter  formed  ioie  peUata  with 
barley-meal,  witVi  the  addition  of  a  little  pounded  red  brick,  ur  pounded  dry  clay,  are  excellent 
remedies ;  or  with  the  addition  of  a  small  pinch  of  allspice,  or  a  fow  of  the  allapice  coma.  ▲ 
very  few  minute  grains  of  Cayenne  pepper  nave  been  recommended,  but  with  great  caution ;  in- 
deed, I  would  scarcely  advise  anything  so  powerful  and  irritating.  Tbe  beat  and  only  efficacioas 
remedy,  after  all,  is  castor-oil,  one  or  two  tea-spoonsfall. 

Mechanical  Aid,  when  the  crop  is  overloaded  and  medicine  faila  to  promote  maceration,  nraat 
be  resorted  to  and  be  effected  by  discharging  its  contents  by  gentle  preasure,  with  great  care 
and  patience,  through  Uie  month. 

When,  however,  the  contents  swell,  and  are  of  a  nature  impossible  to  remove  in  that  way 
without  violence,  which  must  never  be  used  on  account  of  the  danger  of  lacerating  the  throat, 
an  operation  by  a  skillful  hand  is  necessary,  but  requiring  great  trouble  and  attention  daring  tbe 
healmg  process.  A  small  slit  must  be  made  in  the  lower  part  of  the  crop,  through  which  the 
noxious  subptanoes  can  be  extracted.  One  or  two  suturea  should  then  be  neatly  made  with  a 
needle  and  thread  to  hold  the  sides  together,  which  will  soon  heaL 

More  sutures  than  are  abHoIutely  necessary  would  prevent  healthy  suppuration,  which  ia 
requisite,  in  order  to  encourage  the  healing  oroccss.  Care  should  be  taken  to  keep  the  wound 
clean,  but  without  damaging  the  sutures.  Tnc  fowl  must  be  kept  within  doors  very  quiet,  and 
upon  soft  diet  until  recovered.  But  this  sort  of  operation  ia  often  more  curiooa  than  useful,  if  not 
cruel,  unless  the  patient  be  one  of  some  value. 

3.  Oon.  or  Luth,  or  Skellens  Eegt. — When  a  hen  laya  thb  sort  of  egg.  and  not  habitually,  the 
occurrence  is  generslly  accompanied  with  hard  or  full  crop.  In  that  case,  it  is  owing  to  indiffea* 
tion.  to  be  treated  as  before  with  one  or  two  iea-spoonsfull  of  English  gin.  One  cause  is  saia  to 
be  overfeeding  when  fowls  are  too  fat 

These  eggs  are  generally  dropped  from  the  roost,  and  if  it  ia  not  too  high  from  the  floor,  or  if 
thev  fall  on  straw,  may  be  saved  entire  and  used  for  puddings.  Aa  to  symptoma,  experience  wfll 
make  known  the  indications,  and  the  time  when  a  hen  is  about  to  pass  one  of  these  eggs,  by  ap- 
pearing somewhat  dull,  and  unea^  when  walking  about ;  when  proper  precautiona  shonM  oe 
taken  Io  secure  it,  and  prevent  tlie  other  hena  from  gobbling  ll  up.  When  this  occurs  from  indi- 
gcfltion.  the  shapes  of  tnese  eggs  are  often  twofold,  either  like  a  funnel,  the  protuberance  being 
about  S  inches  long,  ending  wiUi  a  thin  thread  twisted  up  at  the  end,  or  otherwise  twain  (two 
small)  eggs,  joined  by  a  membrane,  about  an  inch  long ;  one  containing  the  yolk,  the  otlier  tbe 
white.  The  cause  for  this  curious  deviation  of  shape  i  have  not  ascertained.  But  when  thia 
happens  habitually,  which  is  not  uncommon,  the  sbai)e  is  in  every  respect  as  usual,  and  the  cauae 
is  some  derangement  or  injury  of  the  paasages  through  which  the  egg  has  to  pasa,  afier  tbe  volk 
has  detached  itself  (bv  its  own  weight,  as  it  grows  from  the  size  of  a  pin's-head)  from  the  pedicle 
which  attaches  it  to  tiie  egg  cluster,  before  the  entire  egg  reaches  the  sack,  Just  prevwos  to  bein|ir 
laid.  The  writer  haa  a  fiivorite  lien,  which  always  regulariy  drops  these  e^ga  from  her  roost,  and 
never  lays  any  others,  and  has  done  so  for  these  five  years  past,  although  m  perfect  health. 

This  circumstance  is  attributable  to  tlie  ignorant  and  cruel  practice  of  *' groping."  which  can- 
not be  too  oflcn  denounced  and  reprobated.  When  these  eggs  break  within,  the  yolk  and  the 
white  will  pass  off,  bat  tlie  skin  will  often  remain  and  form  a  hard  "extraneoua  sobsiance."  often 
becoming  putrid.  This  is  die  care  when  the  cause  is  indigestion,  of  which  thev  oAen  die,  if  not 
assisted  in  get  rid  of  this  obstruction.  The  sorest  remedy  in  this  case  is  a  dose  of  castor-oil.  which 
seldom  &ils  to  cure  the  cause  and  remove  the  obstruction.  But  a  precaution  against  this  occnr- 
renoe  (when  possible)  is  to  assist  in  removing  this  skin  artificially,  before  it  haa  time  lo  become  a 
fixture,  when  it  ia  observed  to  hang  from  the  fowl.  Experience  and  observation  alone  can  teach 
the  extreme  nicety  of  iliiii  opcratinu,  so  as  to  lead  to  success.  It  often  occupies  a  quarter  of  an 
hour  of  time,  and  requires  great  forbearance  and  patience. 

4.  Eftff-liouHd. — This  is  a  fatality  which  is  not  of  un frequent  occurrence,  arising  from  an 


live  state  of  tbe  organs,  when  a  fowl  doea  not  aa  usual,  in  due  time,  get  rid  of  an  egg,  which  will 
remain  in  the  egg- bag  for  some  days,  often  producing  very  ill  consequences.  The  symptmns 
are  moping,  awkward  gsit.  enlarged  appearance  and  hanging  down  of  the  abdomen.  The  causes 
are  various :  but  generally  a  cold,  and  often  indigestwn.  The  remedy  is  rometimes  speedy :  a 
few  grains  of  salt  put  into  tlie  entrance,  but  without  using  any  violence,  will  excite  an  Inunediale 
disposition  to  lay,  when  the  fowl  will  run  off  inatanter  to  the  nest  If  caused  by  indlgeation,  the 
core  most  be  treated  accordingly  1 
(416) 
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^Iso  mentioned  that  there  was  no  j^reat  difficulty  of  bringing  up  chickens 
in  winter,  if  it  were  thought  expedient  to  do  it,  and  should  any  have  been 
nursed  in  winter  (1474)  they  will  now  in  spring  be  in  good  condition,  and 
be  valuable  birds,  iit  to  make  a  handsome  dish  of  roast  or  boil. 

(1927.)  As  «oon  as  the  mss  begins  to  gi*ow  in  spring,  so  early  will 
cared-for  hens  delight  to  wander  into  sheltered  portions  of  pasture,  in  the 
sunshine,  in  front  of  a  thom^hedge,  and  pick  the  tender  blades,  and  devour 
the  tiny  worms  which  the  eenial  air  may  have  warmed  into  life  and  activ- 
ity. With  such  morsels  of  spring  food,  and  in  pleasant  temperature,  their 
combs  will  begin  to  redden,  and  their  feathers  assume  a  gh^ssy  hue  ;  and 
even  by  February  their  chant  may  be  heard,  and  which  is  the  sure  harbin- 
ger of  the  commencement  of  the  laying  season.  By  March  a  disposition 
to  sit  will  be  evinced  by  the  early  laying  hens ;  but  every  hen  should  not 
be  allowed  to  sit ;  nor  can  any  hen  sit  at  her  own  discretion  where  the 
practice  is,  as  it  should  be,  to  gather  the  eggs  every  day  as  they  are  laid. 
It  is  in  your  option,  then,  to  select  the  hens  you  wish  to  sit  to  bring  out 
chickens..  Those  selected  should  be  of  a  quiet,  social  disposition,  not  ea- 
sily frightened,  nor  over  careiul  of  their  brood,  nor  disposed  to  wander 
afar ;  and  they  should  be  large  and  full  feathered,  to  oe  able  to  cover 
their  eggs  well  and  brood  their  young  completely.  Those  which,  you 
may  have  observed  to  be  eood  sitters  and  brooders  should  be  chosen  in 
preference  to  others  ;  but  it  is  proper  to  begin  one  young  hen  or  so  every 
season,  to  sit  for  the  f)i*st  time. 

(1928.)  The  eggs  intended  to  be  set  should  be  carefully  selected.  If 
those  of  a  particular  hen  are  desired  to  be  hatched,  they  should,  of  course, 
be  kept  by  themselves,  and  set  afler  her  laying  time  is  finished.  In  se- 
lecting eggs,  they  should,  in  the  first  place,  be  quite  Jresh^  that  is,  laid 
within  a  few  days ;  they  should  be  large,  well-shaped,  truly  ovoidal ;  nei- 
ther too  thin  nor  too  thick,  but  smooth  in  the  shell ;  and  their  substance 
should  almost  entirely  fill  the  shell,  and  should  be  perfectly  uniform  and 
translucent,  when  looked  through  at  a  candle,  whicn  is  the  best  light  for 
their  examination.  It  is  said  that  the  position  of  the  cell  that  contains  air 
in  an  ege  determines  the  sex  of  the  chick  that  will  spring  from  the  egg^ 
that  is,  if  the  cell  occupies  the  exact  apex  of  the  end,  which  is  always  the 
large  end,  the  chick  will  be  a  male,  and  if  on  one  side  of  the  apex,  it  will 
be  a  female.  I  believe  there  is  truth  in  this  observation,  but  to  what  ex- 
tent, and  what  experiments  have  been  made  to  determine  the  point,  I  have 
not  learned  ;  but  there  is  no  doubt  of  this,  that  the  longer  an  egg  has  been 
kept  with  access  to  the  air,  until  it  becomes  addled  or  dead,  this  cell  in- 
creases in  size,  by  the  absorption  of  air  through  the  shell,  and,  of  course, 
by  absorption  also  of  the  substance  of  the  egg,  which  makes  room  for  the 
air.  The  matter  of  the  sex  of  the  egg  is  of  no  importance  on  a  farm,  as  a 
good  chicken  of  one  sex  is  as  valuable,  as  an  article  of  food,  as  a  good  one 
of  the  other.  Either  11  or  13  eggs  are  placed  under  a  hen  ;  the  former 
number,  11,  is  more  likely  to  be  successful  in  being  entirely  hatched  than 
the  latter,  as  few  hens  can  cover  in  a  sufficient  manner  so  many  as  13  large 
eggs.  There  is  a  freak,  prevalent  even  at  the  present  day,  of  the  propriety 
of  setting  an  odd  number  of  eggs  under  a  hen.  This  may  have  arisen 
from  the  idea  that,  allowing  1  egg  to  become  rotten,  an  even  number,  or 
so  many  couplet  of  chickens,  will  still  be  obtained  in  the  hatching,  and,  ac- 
cordingly, it  is  considered  a  good  hatching  if  10  chickens  are  brought  out 
of  a  setting  of  11  eggs,  or  a  dozen  of  one  of  13  eggs.  As  essential  a  mat- 
ter as  selecting  the  hens  and  oglpf  is  the  making  a  proper  neit  for  the  sit- 
ting hen.     This  should  consist  of  a  circular  hassock  of  soft  straw-ropes,  or 

it  may  be  a  box,  or  a  basket.    The  object  of  this  foundation  is  to  raise  the 
(417) la 
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real  nest  sufficiently  off  the  ground  to  keep  it  diy,  and  to  give  the 
I  such  a  hollow  as  that  none  of  the  eggs  shall  roll  out  by  any  mischance  that 

may  befall  the  nest.  Either  a  box  or  a  basket  is  a  very  convenient  thing 
for  the  purpose,  but  in  using  either  it  will  be  requisite  to  stuff  the  comerSp 
as  well  as  tlie  bottom,  fiiTnly  with  straw,  that  the  esgs  may  not  drop  into 
the  comers,  or  the  young  chicks,  as  they  are  hatched,  fall  into  them.  The 
nest  itself  should  be  made  of  soft,  short  straw,  sufficiently  large  to  contain 
the  hen,  just  sufficiently  hollow  to  prevent  the  eggs  rolling  out,  and  suffi- 
ciently high  above  the  floor  to  prevent  any  draft  of  air  reaching  the  eggs. 
(1929.)  Places  should  be  chosen  for  placing  the  sitting  hens  in — for  the 
hen-house,  common  to  all  Uie  laying  hens,  will  not  answer,  the  pei-petual 
commotion  in  it  disturbing  the  sitting  hens.  A  hatching-house  should  con- 
tain one  hen  at  a  time,  but  as  many  may  be  accommodated  in  it  as  there 
are  partitions  to  separate  the  one  hen  completely  from  the  other,  for  hens 
are  so  jealous  of  each  other,  and  especially  when  sitting,  that  they  will 
sometimes  endeavor  to  take  the  nest  and  eggs  from  one  another.  Other 
places  can  be  selected  for  sitting  in,  such  as  an  outhouse,  a  loft,  a  spare 
room  in  the  farm-house,  or  even  the  back-kitchen.  The  hen  selected  foi 
sitting  having  been  accustomed  to  lay  in  the  hen-house,  or  elsewhere,  will 
feel  annoyed  at  fii-st  on  l)eing  transferred  to  her  new  quaiters ;  she  will 
have  to  be  coaxed  to  it,  and  even  after  all  may  prove  obstreperous,  though 
exhibiting  strong  symptoms  of  clucking,  in  wuich  case  she  must  be  dis- 
missed and  another  chosen,  rather  than  the  risk  be  run  of  spoiling  the 
whole  hatching  by  her  capricious  conduct.  A  couple  or  so  of  old  eggs 
should  first  be  put  into  the  nest,  upon  which  she  should  be  induced,  by 
meat  and  water  beside  her,  to  sit  for  two  or  three  days,  to  warm  the  nest 
thoroughly,  before  the  eggs  she  is  to  hatch  are  placed  under  her.  After 
•he  shows  a  disposition  to  sit,  and  the  nest  has  become  warm,  the  eggs  are 
put  into  the  nest,  11,  as  I  said  before,  bein?  quite  enough,  and  the  hen 
allowed  to  go  upon  them  in  her  own  way,  and  to  manage  the  eggs  as  she 
chooses,  which  she  will  do  with  her  bill  and  body,  spreading  hereelf  out 
fully  to  cover  all  the  eggs  completely.  The  time  chosen  for  setting  the 
hen  should  be  in  the  evening,  when  there  is  a  natural  desire  for  roosting 
and  resting,  and  by  next  morning,  by  daybreak  even,  it  will  be  found  that 
she  has  taken  to  the  nest  contentedly.  It  is  not  an  unusual  practice  to 
set  a  hen  at  any  time  of  the  day,  even  in  the  daylight^  when  she  is  almost 
ceitain  to  come  off  and  desire  to  wander;  and  to  curb  this  disposition,  a  tub, 
or  some  such  vessl,  is  placed  over  her  to  keep  her  in  the  dark,  and  the  con- 
sequence is,  that  the  night  consequent  upon  such  treatment  prevents  her 
paying  any  attention  to  the  eggs,  and  some  may  even  be  broken  in  her  at- 
tempts to  get  out  of  confinement.  In  such  an  attempt  to  keep  the  crea- 
ture in  the  dark,  it  might  suggest  itself  to  a  considerate  person,  one  bhould 
think,  that  darkness  would  be  most  easily  and  naturally  found  at  night, 
and  that  natural  darkness  was  better  than  any  that  could  be  made  artifi- 
cially. Thus  situate,  the  sitting  hen  should  be  looked  at  occasionally  every 
day,  and  supplied  with  fresh  food,  coin,  and  clean  water.  She  will  not  con- 
sume much  food  during  the  time  of  incubation,  which  is  3  weeks.     Every 

2  or  3  days,  the  dung,  feathers,  &;c.,  about  the  nest  or  on  the  floor  should 
be  swept  and  canned  away,  and  the  place  kept  clean  and  dry.     In  about 

3  weeks  a  commotion  among  the  e^gs  may  lie  expected ;  and  should  the 
hen  have  proved  a  close  sitter,  and  the  weather  mild,  it  is  not  unlikely 
that  2  or  3  chickens  will  be  seen  peeping  out  below  her  feathers  bcfora 
that  period.  The  hen  should  not  be  disturbed  during  the  time  the  chick- 
ens are  leaving  the  egfrs,  or  until  they  are  all  fairly  out  and  dry.  Any  at- 
tempt to  chip  an  egg  infallibly  kills  the  chick ;  and  every  attempt  to 
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move  pieces  of  a  chipped  egg  causes  the  chick  to  bleed.  A  good  plan  is 
to  give  the  chickens,  when  fairly  out,  a  drink,  by  taking  them  one  by  on« 
and  dipping  their  bills  in  water.  Meat  is  then  set  down  to  them  on  a  flat 
plate,  consisting  of  crumbled  bread  and  oatmeal,  and  a  flat  disk  of  clean 
water.  The  hen's  food  consists  of  com  or  boiled  potatoes  and  water.  Th« 
chickens  should  be  visited  every  3  hours,  and  a  variety  of  food  presented, 
so  as  to  induce  them  to  eat  it  the  more  frequeutlv  and  heaitily,  such  as 
picks  of  hard  porridge,  crumbled  boiled  potatoes,  nee,  groats,  pearl  bai'ley 
— taking  cai'e  to  have  their  food  always  fresh,  and  their  water  clean,  how- 
ever small  the  quantity  they  may  consume.  The  hassock,  or  box,  or 
basket,  should  now  be  removed,  and  the  true  nest  set  down  on  the  floor, 
with  a  slope  from  it,  that  the  chickens  may  have  the  means  of  walking  up 
to  the  nest  to  be  brooded  at  night.  In  the  course  of  24  hours  after  all 
the  chickens  are  on  foot,  the  hen  will  express  a  desire  to  go  out,  which 
she  should  be  indulged  in,  if  the  weather  is  dry,  and  especially  when  the 
sun  is  out ;  but  if  it  rain,  she  had  better  be  kept  within  doors,  unless  there 
.  is  a  convenient  shed  near,  in  which  she  may  remain  with  her  brood  for  a 
short  time.  Visited  every  3  hours  during  the  day,  and  supplied  with  a 
change  of  food  such  as  I  have  mentioned,  and  clean  water,  for  about  a 
fortnight,  or  until  the  feathers  of  the  tails  and  the  wings  begin  to  sprout^ 
chickens  may  then  be  considered  out  of  danger,  and,  of  course,  become 
less  of  a  charge  to  her  who  has  the  care  of  them.  During  the  remainder 
of  the  season  the  chickens  should  receive  food  3  times  a  day,  consisting 
of  potatoes  boiled*  as  they  are  used  at  table,  as  long  as  they  last,  and  they 
might  last  the  greater  part  of  the  summer,  provided  means  were  used  to 
presei*ve  them  for  the  purpose ;  and  the  fact  of  being  able  to  rear  poultry 
cheaper  on  potatoes  than  on  any  other  sort  of  food,  is  a  sufficient  induce- 
ment to  preserve  them  as  long  as  possible  in  a  useable  state.  When  po- 
tatoes fail,  or  even  along  with  them,  hard-made  oatmeal  porridge  is  an 
excellent  food  fur  fowls,  when  administered  in  small  bits  at  a  time.  It  is 
not  expedient  to  set  a  number  of  hens  at  one  time,  but  in  succession  every 
3  weeks  or  a  month  ;  for  a  few  chickens,  ready  in  succession,  are  of  great- 
er value  than  a  large  number  of  the  same  age.  As  the  season  advances 
in  summer,  hens,  as  they  become  &t  by  picking  up  plenty  of  food  in  the 
fields,  have  a  predilection  to  select  places  for  nests  in  the  fields,  lay  in 
them,  and  bring  out  chickens  from  their  own  eggs ;  and  it  must  be  owned 
that  this  is  the  most  natural  way  of  obtaining  chickens ;  but  no  depend- 
ence can  be  placed  for  a  supply  of  young  fowls  in  this  way,  as  the  weather 
may  not  suit  hens  sitting  in  the  open  air ;  and  hens  may  not  be  in  a  state 
for  laying  a  nestfull  of  eggs  in  the  most  desirable  part  of  the  year,  namely, 
the  early  and  late  periods  of  the  season.  In  short,  it  is  impossible  to  de- 
pend on  a  regular  supply  of  either  eggs  or  chickens,  unless  provision  is 
made  for  collecting  the  one  and  hatching  the  other  in  a  systematic  man- 
ner. Chickens  go  6  weeks  with  their  mother.  A  good  hen  that  has 
brought  out  an  earlv  brood  will  become  so  fat  while  rearine  them  that 
she  will  in  time  begin  aeain  to  drop  eggs,  and  of  course  again  become  a 
clucker,  and  may  then  be  employed  to  bring  out  a  late  brood.  Cock- 
chickens,  just  out  of  the  egg,  are  distinguished  from  hen-chickens  by  theii 
larger  heads  and  stronger  legs. 

{l930«)  In  regard  to  the  hatching  and  rearing  of  turkeys,  it  is  universally 
said  to  be  a  very  difficult  matter  to  accomplish ;  an  opinion  I  am  by  no 
means  inclined  to  acquiesce  in,  for  I  am  disposed  to  maintain  that  they  mrm 
as  easily  reared  as  chickens,  as  may  be  seen  in  the  sequel.  When  a  tnr- 
key-hen  is  seen  disposed  to  lay,  a  nest  should  be  made  for  her  in  the  hatch- 
ing-house.   It  may  consist  of  the  same  materials  as  the  hen's  nest,  but,  of 
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course,  of  a  larger  size  to  suit  the  bird.    A  box  or  basket  is  an  excellsiit 
thing,  with  every  comer  filled  up.  When  once  the  turkey^ien  lays  an  egg, 
and  a  nest-egg  is  placed  in  the  nest,  she  will  use  it  regulariy  every  time 
she  requires  it,  which  will  be  once  in  about  30  houre.  As  the  eggs  are  laid, 
they  should  be  removed  and  placed  gently  in  a  basket  in  the  house,  in  a 
dry  place,  and  turned  widi  caution  every  day.  When  she  has  done  laying, 
whicn  may  not  be  till  she  has  laid  12  or  13  or  even  15  eggs,  she  will  be 
disposed  to  sit,  when  the  eggs  should  be  placed  under  her,  to  the  number 
of  11  or  13,  the  former  number  being  the  most  certain  of  succeeding,  as  a 
turkey  cannot  cover  a  greater  number  of  her  own  eggs  than  a  hen  can  of 
hers;  and  a  brood  of  10  poults  is  an  excellent  hatching.    Com  and  water 
ahould  be  placed  near  the  nest ;  but  the  turkey  need  not  be  confined  with- 
in the  apartment  she  occupies,  though  she  is  not  disposed  to  wander,  nor 
is  she  jealous  of  another  one  sitting  in  the  same  apaitment  with  her.     A 
turkey  sits  4  weeks,  and  is  proverbially  a  close  sitter.     During  the  incu- 
bation her  food. and  water  snould  be  supplied  to  her  fresh  and  clean  daily, 
and  all  dung  and  dirt  removed  fix)m  her  every  two  or  three  days.    When 
the  poults  are  expected  to  make  their  appearance,  the  turkey  should  be  fi^e- 
quently  looked  at,  but  not  disturbed  until  all  the  creatures  are  fairly  hatch- 
ed.    It  is,  I  believe,  a  common  practice  to  put  a  peppercorn  down  the 
throat  of  every  poult  a  very  short  time  after  it  is  hatched.    How  this  prac- 
tice originated  I  cannot  say  ;  but  as  turkeys,  when  at  liberty,  have  a  great 
relish  for  ants,  and  seem  to  possess  an  instinctive  faculty  in  discovering 
their  hills,  it  is  possible  that  the  peppei*com  may  operate  as  a  substitute 
for  the  ant.     It  is  known  that  ants  yield  a  peculiar  acid  caWed/ormic  acid  ; 
and  it  is  not  improbable  that  the  pungency  of  the  peppercorn  may  act  as 
stimulant  on  the  stomach  in  the  same  manner  as  the  acid  in  ants.     Dr. 
Thomson,  in  speaking  of  the  origin  of  the  formic  acid,  says  that  **  it  is  se- 
creted by  the  F*ormica  rvfa  or  red  ant,   and  is  the  liquid  that  renders  the 
bites  of  these  insects  so  painful.    It  was  first  publicly  noticed  by  Mr.  Ray- 
in  the  year  1670^  .  .  .  Mr.  Fisher  had  stated  to  Mr.  Ray  several  years  be- 
fore, that '  if  you  stir  a  heap  of  ants  so  as  to  rouse  them,  they  will  let  fall  on 
the  instrument  you  use  a  liquid  which,  if  you  presently  smell,  will  twinge 
the  nose  like  newly-distilled  oil  of  vitrei.'     Mr.  Fisher  farther  stated  that 
*when  ants  are  distilled  by  themselves  or  with  water,  they  yield  a  spirit 
like  spirit  of  vinegar,  ox  rather  like  spirit  of  viride  <Bris.    It  dissolves  iron 
and  lead.     When  you  put  the  animals  into  water,  you  must  stir  them 
to  make  them  angry,  and  then  they  will  spit  out  their  acid  juice.'     Mar- 
graaf  obtained  this  acid  in  1749,  by  distilling  ants  mixed  with  water  and 
rectifying  the  liquid  that  came  over.     The  acid  obtained  had  a  sour  taste 
and  smell.''*     While  considering  this  acid,  I  may  say  a  few  words  on  the 
constitution  of  pepper.     "  Piper  nigrum  is  the  name  of  the  plant  which 
produces  common  pepper.     It  is  a  shrub  which  grows  in  India.  The  seeds 
are  berries,  round,  hard,  having  an  aromatic  smell  and  a  hot  acrid  t€Ute. 
These  berries  constitute  pepper.     The  unripe  berries  are  the  common 
black  pepper ;  while  the  ripe  berries,  deprived  of  their  epidermis,  consti- 
tute white  pepper.  ...  In  1821  M.  Pelletier  published  an  elaborate  ex- 
amination of  pepper.    He  showed  that  it  contained  the  foIloijFing  constit- 
uents: 

Piperin.  Malio  and  taitvio  sclda 

A  Mohd,  very  acrid  oS.  Btaich. 

A  Maamio  ▼olatile  oU.  Bauorio. 

JL  gammy-colored  matter.  Lignin. 

Extract  dmilar  to  that  obtaiaaA  Eartfayand  alkaliiie  adlp 
ftam  JBgomioPW  aeoda.  ip  maH  qnamltieft 
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M-  PoHetier  sbowed  that  fnperin  did  not  possess  alkaline  characters,  ^s 
Osstedt  had  supposed,  but  Uiat  it  was  ^  pecmiar  principle.  He  found,  too, 
Ihat  pepper  owed  its  peculiar  Sastt  U>  a  volatile  ou.  This  I  had  shown  many 
years  before/'  adds  Dr.  Thomson.*  From  this  account  of  it,  it  is  not  iip- 
probaUe  that  the  aoUd  and  yery  acrid  oil  in  the  pepper  may  operate  on 
turkeys  in  a  similar  manner  to  the  formic  acid  in  ants ;  and  this  may  form 
an  excuse  for  an  old  practice  for  which  a  sufficient  reason  cannot  be  given 
hf  those  who  follow  it.  After  the  peppercorn  is  given,  and  it  may  be 
given  or  not  at  the  person  who  has  charge  may  choose,  the  poults  get  a 
drink  of  water,  and  are  returned  into  the  warm  nest,  where  the  mother  re- 
ceives them  with  characteristic  fondness.  But  before  leaving  the  turkey 
for  that  night,  the  box  or  basket  in  which  the  nest  is  formed  should  be  t9^ 
ken  away,  and  the  nest  brought  down  upon  the  floor,  with  a  sloping  faoe 
toward  the  floor  to  enable  the  young  poults  to  gain  the  nest.  For  24  hours 
the  poults  will  eat  nothing,  though  the  turkey  herself  should  be  provided 
with  com  or  potatoes  and  water.  Next  morning  the  young  creatures  wi31 
be  quite  astir  and  ready  to  eat  food,  which  should  now  be  given  them.  It 
should  consist  solely  ofhardrboUed  eggs,  yolks  and  white  shrjsddcd  dottm  very 
smallt  and  put  on  a  flat  pilate  or  small  square  board.  In  one  respect  turkey- 
poults  differ  in  their  nature  from  chickens,  inasmuch  as  they  are  more  apt 
to  purg^  for  about  the  first  fortnight  of  their  existence,  and  when  purging 
does  overtake  them  it  is  difficult  of  cure,  and  indeed  generally  proves  fatal ; 
but  hard-boiled  eggs,  forming  an  astringent  and  nourishing  food,  entirely 
preverU  purging,  and  are  better  for  them  than  some  other  things  I  have 
seen  tried.  For  instance,  for  the  sake  of  experiment,  hard-made,  oatmea)- 
porridgB  was  given  instead  of  hard-boiled  eggs,  and  in  a  short  time  two 
poults  took  the  flux  and  died,  the  rest  having  been  saved  by  a  return  to 
the  egg.  With  egg,  not  a  single  death  has  occurred  among  one  to  two 
hatchmgs  every  year  for  upward  of  20  years,  and  that  is  surely  sufficient 
experience  to  justify  the  recommendation  of  any  practice.  Let  the  poults 
be  visited  every  3  or  4  hours,  supplied  with  hard-boiled  egg  and  clean 
water.  Let  their  food  be  removed  after  the  poults  are  served,  otherwise 
the  turkey-hen  will  devour  it,  for  she  is  a  keen  feeder,  and  not  so  disinter- 
ested a  l»i:d  as  a  hen.  Let  them  remain  2  nights  and  a  day  in  the  house, 
and  after  that  let  them  go  into  the  open  air  and  enjoy  the  sun  and  warmtbt 
of  which,  it  is  hoped,  there  will  be  a  plenty  in  the  month  of  May.  In  wet 
weather,  however,  they  should  either  oe  confined  to  their  house,  or  allow- 
ed to  go  into  a  shed.  When  the  birds  become  strong  and  active,  in  the 
course  of  a  few  days  let  the  turkey  be  placed  in  a  coop  on  the  green  to 
curb  bar  wandering  propensity,  until  the  poults  can  follow  her,  which  they 
vrill  be  able  to  do  after  they  have  partaken  of  the  hard-boiled  egg  for  a 
fortnight.  Their  meat  can  be  put  down  on  a  plate  on  the  g^en  beyond 
the  reach  of  the  coop,  and  v^here  the  poults  can  help  themselves,  while  ihib 
food  of  the  turkey  is  placed  within  reach  of  the  coop,  consisting  of  coiii, 
and  potatoes,  and  water.  After  the  feathers  in  die  tails  and  wiKgs  of  the 
poultB  are  be^nnine  to  sprout,  the  egg  may  be  gradually  withdrawn,  anid 
hard-boiled  pieks  of  pomdge,  with  a  little  sweet  milk  in  the  dish,  to  facili- 
tate the  swallowing  of  the  porridee,  should  be  given  them  at  least  4  or  6 
times  a  day  at  stated  hours,  and  will  make  wholesome  food,  until  the  mother 
can  provide  insects  and  other  natural  food  for  them,  which  will  form  a  de- 
airable  variety  with  the  food  given  tiiem,  and  then  they  will  thrive  apaisf , 
and  grow  amazingly  fast  as  the  weather  becomes  warm.  Should  the  grass 
be  dunp,  let  the  coop  be  placed  on  the  gravel  of  the  road  or  walk,  as  damjp- 
nessU  mjurioua  to  all  young  birds  of  the  gallinaceous  tribe.   ASm  the  egg 
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the  poults  are  fond  of  a  little  shredcied  cress  and  inustardf  and  wben  at  fbO 
liberty,  they  will  pitk  the  leaves  of  nettles  with  aridity.  These  predilectioDS 
for  ants,  cress,  and  nettles,  show  that  turkeys  enjoy  stimulating  condiments 
with  their  food. 

(1931.)  Turkeys  are  sometimes  extraordinary  layers.  One  season  a  hen- 
turkey  of  my  own,  after  bringing  up  11  poults  till  they  were  8  weeks  old, 
made  a  nest  in  the  middle  of  a  large  bush  of  nettles  at  the  edge  of  a  young 

glantation  which  she  visited,  and  contrived  to  slip  away  unnoticed  from 
er  brood  to  lay  an  egg  in  every  day.  The  nest  was  soon  discovered,  the 
egg  taken  away  every  day  as  it  was  laid,  and  a  nest-egg  left  in  it,  and  thns 
she  continued  to  visit  it  daily  until  she  had  laid  the  extraordinaxy  number 
of  90  eggs.  The  consequence  of  this  oviparous  fecundity  was,  that  the 
turkey  did  not  moulf  till  the  depth  of  winter,  and  the  moultmg  was  so  very 
bare  that  she  had  to  be  confined  to  the  house ;  and  whether  the  catastro- 
phe which  befell  her  before  spring  was  owing  to  the  severity  of  the  late 
moulting  I  do  not  know,  but  an  inflammation  and  a  consequent  swelling 
seized  one  of  her  eyes,  and  she  was  deprived  of  its  sieht  By  spring,  how- 
ever, she  recovered  from  the  moulting,  was  fumishea  with  a  complete  set 
of  new  feathers,  the  wound  on  the  eye  healed,  but  somehow  she  aied  in  a 
Tery  short  time  after.  Turkey-hens  are  most  watchful  protectors  of  their 
young,  and  are  particularly  wary  of  birds  of  prey,  which,  whenever  ob- 
sorved,  even  at  the  greatest  bight  in  the  air,  they  will  utter  a  peculiar 
eiT,  and  every  poult  will  instantly  hide  itself  among  the  longest  grass  and 
other  plants  within  reach.  There  is  another  peculiarity  in  regard  to  the 
turkey-hen  ;  one  impregnation  from  the  cock  fecundates  all  the  eggs  of 
the  ovarium  ;  and  on  account  of  this  property,  I  am  told  it  is  not  uncom- 
mon in  spring  in  Ireland  to  see  people  carrying  about  a  turkey-cock  and 
offering  his  services  at  farmsteads  as  those  of  a  stallion  are  proffered.  It 
is  perhaps  owing  to  this  peculiar  constitutional  habit  of  the  turicey  that 
makes  the  cock  so  regardless  of  his  own  progeny  ;  and,  indeed,  the  faen 
voluntarily  shuns  his  attention  when  in  charge  of  her  brood.  The  brood 
goes  with  her  for  an  indefinite  length  of  time. 

(1932.)  In  regard  to  geete,  they  make  early  preparation  for  incubation. 
There  are  couplets  in  existence  indicative  of  the  period  of  commencement 
of  their  laying,  namely^ 

**  By  Cwdfemat  daj.  ..j,  '*  By  Si.  Viaeiiliiie't  day. 

Good  fooM  wiU  Uty."  ^^  Good  and  bad gooM  will  lay.' 

Geese,  however,  seldom  lay  in  Scotland  till  the  end  of  February.     The 

Sooee  and  gander  cannot  embrace  but  in  water,  and  if  the  pond  which 
ley  frequent  be  covered  with  ice,  it  should  be  broken  to  allow  them 
to  get  to  the  water,  and  every  egg  requires  a  separate  impregnation.  An 
attentive  observer  will  know  when  a  goose  is  desirous  of  laying,  by  her 
picking  among  straws  and  placing  one  on  this  side  and  one  on  that  of  her, 
as  if  making  a  nest  Whenever  this  is  noticed,  or  an  embrace  on  the  wa- 
ter, a  nest  should  be  made  for  the  goose  to  lay  in  in  the  hatching-house* 
and  to  which  she  should  have  easy  access,  for  she  cannot  jump  up  with  the 
nimbleness  of  either  a  hen  or  a  turkey,  though  her  nest  may  be  made  in  a 
box  or  basket,  in  the  same  manner  as  that  of  the  hen,  but  of  a  size  to  suit 
the  bird  intended  to  occupy  it.  It  is  not  proper  to  confine  a  goose  a  lon^ 
time  before  laying  her  first  egg ;  but  when  symptoms  of  being  with  egg* 
are  observed,  she  should  be  caught  in  the  morning,  when  let  out,  and  the 
lower  portion  of  the  soft  part  of  the  abdomen  felt,  where  the  egg  may  be 
easily  ascertained  to  be  in  a  state  or  not,  for  being  immediately  laid,  and  if 
it  feel  hard,  the  goose  should  be  shown  her  nest  and  coofiiied  to  it  until  she 
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lavs  in  the  course  of  the  daj,  after  whidi  she  is  of  course  let  out,  the  egg 
taken  away  and  kept  dry  in  a  basket,  and  turned  every  day,  until  the  whole 
are  placed  under  her.  Every  other  dav  after  this  the  goose  will  visit  her 
nest  and  lay  an  egg^  and  the  number  she  may  lay  will  seldom  exceed  12, 
though  18  have  been  known  to  be  laid ;  so,  by  the  time  she  is  done  laying, 
it  will  be  about  the  end  of  March.  There  is,  however,  considerable  differ- 
ence in  this  respect  with  geese,  on  some  farms  they  being  considerably 
earlier  in  hatching  than  on  others.  This  may  aiise  from  the  nature  of  the 
soil,  for  it  is  probable  that  a  dry,  sharp,  early  soil  for  grass  and  grain,  will 
also  early  promote  the  functions  of  the  animds  that  live  upon  it.  After  the 
goose  has  finished  laying  her  eggs  she  will  incline  to  sit,  and  then  is  the 
time  for  her  to  receive  the  eggs ;  and  the  best  time  for  placing  her  upon 
them  in  the  nest,  as  I  have  said  before,  is  in  the  evening,  that,  Iby  the  arri- 
val  of  tlie  morning,  the  nest  being  warm  and  comfortable,  the  goose  will 
have  no  inducement  to  leave  it.  The  number  of  eg^  given  to  be  hatched 
should  be  11,  which  is  as  many  as  a  goose  can  conveniently  and  easily  cover. 
The  goose  plucks  the  down  off  her  body  to  funiish  her  nest  with  the  means 
of  its  increasing  its  heat ;  and  one  great  use  of  the  down  is,  that  when  she 
leaves  her  nest  at  any  time  it  serves  the  double  purpose  of  retaining  the 
heat  about  the  eggs  and  of  preventing  the  external  cold  affecting  them.  A 
little  clean  water  and  a  few  oats  are  put  beside  a  goose  when  she  is  sit- 
ting ;  but  she  will  eat  very  little  food  all  the  time  of  her  incubation.  A 
feed  of  good-  oats,  such  as  is  given  to  a  horse,  will  serve  a  sitting  goose  for 
a  month,  yet  this  little  handfull  is  actually  grudged  the  goose,  and  instead 
of  good  corn,  only  little  better  than  chaff,  the  lightest  com  that  is  blown 
from  the  fanners,  is  only  allowed  by  many  farmers  who  consider  themselves 
very  good  managers.  Some  hen-wives  will  not  allow  the  goose  to  go 
abroad  as  long  as  she  is  sitting ;  but  this  is  an  unnecessary  constraint  upon 
her.  Let  her  go  off  whenever  s?ie  pleases,  and  there  is  no  fear  but  that  sho 
will  return  to  her  nest  in  time  to  retain  the  heat  of  the  eggs ;  for  she 
makes  it  a  point  to  cover  every  egg  with  down  before  leaving  die  nest. 
Most  people  will  not  allow  her  to  go  to  the  water  at  all,  alleging  that  if 
she  return  wet  upon  her  eggs  they  will  become  addled,  but  this  is  a  mis* 
take.  Let  her  go  to  the  pond  if  she  wills  it,  and  wash  herself  in  it,  and« 
depend  upon  it,  she  will  not  continue  long  there  ;  she  vnll  be  cooled  and 
much  refreshed  by  it.  The  feathers  will  not  become  toet ;  it  is  not  their 
natui'e  to  become  so ;  and  after  such  a  relaxation,  which  she  much  enjoys, 
she  will  sit  the  closer.  Geese  are  liable  to  become  costive  while  sitting, 
and  to  counteract  this  tendency,  they  should  be  supplied  now  and  then 
with  a  little  boiled  potato  in  a  diy  state,  which  they  will  relish  much,  and 
feel  much  the  better  for ;  and,  indeed,  every  fowl,  while  sitting,  should  re- 
ceive a  little  of  this  useful  succedaneum  at  that  peculiar  juncture.  The  i 
gander  usually  takes  up  with  one  mate,  but  if  there  are  only  two  geese, 
he  will  pay  attention  to  both  ;  and  his  regard  for  his  mate  is  so  strong  that 
he  will  remain  at  the  door  of  the  hatching-house  like  a  watch-dog,  guard* 
ing  her  from  every  danger,  and  ready  to  attack  all  and  sundry  who  ap-  \ 
proach  her  sanctuaiy.  At  the  end  of  a  calendar  month  the  eggs  may  be  ex-  | 
pected  to  be  hatched  ;  and  during  this  process  the  goose  should  be  left 
undisturbed,  but  not  unobserved.  After  the  goslings  are  all  fairly  out  of  ] 
the  shell,  and  before  they  are  even  dry,  they  may  be  taken  in  a  basket  with 
straw  to  a  sheltered  dry  spot  in  a  grass-field,  the  goose  carried  by  the 
wings,  and  the  gander  will  follow  the  goslings'  soft  whistle.  Here  they 
may  remain  for  an  hour  or  two,  provided  the  sun  shines,  for  in  sunshine 
goslings  will  pick  up  more  strength  in  one  hour  than  all  the  brooding  they 
can  receive  even  from  their  mother  for  a  day.    The  goose  vrill  rest  on  the 
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gnM,  the  goalings  will  endeftvor  to  balance  tfaeixttelvM  <m  their  fbet  to 
\  plack  it,  and  tbe  zander  will  proudly  protect  the  whole.    Water  should 

^  be  placed  beside  tnem  to  drink.     Should  the  dfcy  overcast,  and  rain  likelj 

y  to  lall,  the  goslings  should  be  collected,  and  they  and  goose  carried  instant* 

[  ly  to  their  nest ;  for  if  goslings  get  their  backs  wetted  with  rain  or  snow 

.  in  the  first  two  days  of  their  existence,  they  will  lose  the  use  of  their  legs, 

\  •  never  recover  their  strength,  and  inevitably  die.    Sbould  the  weather  be 

wet,  a  sod  of  good  grass  should  be  cut  and  placed  within  their  house,  with 
a  shallow  plate  of  water.  In  setting  down  a  common  plate  to  goslings,  it 
should  be  prevented  from  upsetting,  as  they  are  apt  to  put  their  foot  upon 
its  edge,  and  spill  the  water.  After  two  days'  strength,  and  especially  in 
r  sunny  weather,  the  goslings  may  yentnre  to  the  pond  to  swim ;  but  the 

\  horse-pond  is  a  rather  dangerous  place  for  them  as  yet,  so  many  creatures 

frequenting  it.  Some  water,  or  a  pond,  in  a  frass-field,  would  be  a  better 
place  for  them.  For  the  first  two  or  three  days  atW  goslings  go  about, 
they  should  be  particularly  observed,  for  should  they  in  that  time  happen 
to  fall  upon  their  backs,  or  even  into  a  hardened  hoof-pnnt  of  a  horse,  they 
cannot  recover  their  legs,  will  be  deserted  by  their  dam  and  the  rest  of  the 
flock,  and  will  perish.  After  three  or  four  days,  however,  in  dry  sunny 
weather,  and  on  good  grass,  they  will  become  strong,  grow  fast,  and  be 
past  all  danger.  It  is  surprising  how  rapidly  a  young  gosling  grows  in  the 
nrst  month  of  its  life.  After  that  time  they  begin  to  tire  of  grass,  and  go 
in  search  of  other  food ;  and  this  is  the  time  to  supply  them  daily  with  a 
I  few  good  oats,  if  you  wish  to  have  a  flock  of  fine  birds  by  Michaelmas ; 

any  other  grain  will  answer  the  purpose,  as  rice  and  Indian  com,  let  it  be 
but  coi-n,  though  oats  are  their  favorite  food.  Even  ordinary  light  com  will 
be  better  for  them  than  none  ;  and  if  they  get  com  only  till  harvest,  they 
'  will  have  passed  the  most  growing  period  of  their  life,  and  will  then  bo 

able  to  shift  for  themselves,  first  in  the  stack-yard  and  afterward  in  the 
stubbles.  The  sex  of  the  gosling  may  easily  be  ascertained  after  the  feath- 
ers begin  to  sprout,  the  ganders  being  white,  and  strong  in  the  leg,  head, 
and  neck ;  the  geese  are  gray  and  gentler-looking.  Goslings  go  with  their 
parents  for  an  indefinite  length  of  time. 
[  (1933.)  Geese  are  in  general  close  sitters ;  but  sometimes  they  become 

so  capricious  as  to  forsake  some  of  their  eggs  after  a  number  of  them  have 
been  hatched.  An  instance  of  this  sort  of  desertion  I  have  witnessed.  A 
goose  after  hatching  5  goslings,  deserted  her  nest  and  would  no  longer  sit 
on  the  other  6  eggs  to  bring  them  out,  though  one  of  them  was  chipped. 
Fearing  that  the  deserted  eggs  would  perish  from  cold,  my  housekeeper 
— who  took  the  charge  of  all  the  poultry,  cows,  and  calves,  besides  the 
duties  of  the  house — brought  the  eggs  into  the  house,  put  them  in  a  basket 
among  flannel  and  wool,  caused  the  oven  to  be  gently  heated,  placed  the 
basket  with  the  eggs  in  the  oven,  and  continued  the  heat  in  it  night  and 
day  until  all  the  goslings  were  hatched,  which  they  were  one  by  one,  ex- 
cepting one  in  which  the  bird  had  died.  The  young  creatures  occupied 
some  days  in  leaving  their  eggs,  and  longer  than  they  would  have  done 
under  the  goose.  They  were  carefully  attended  to  and  were  taken  out  to 
the  grass  in  the  best  part  of  the  day,  kept  warm  in  the  house  at  night,  and, 
when  the  weather  was  such  that  they  could  not  get  out,  a  grass-sod  was 
brought  to  them  into  the  house.  The  goose  refused  to  take  her  own  broken 
brood  when  offered  to  her,  after  they  had  gained  suflicient  strength  to  go 
about ;  and  this  being  the  case,  they  were  brought  up  without  her  aid,  and 
became  as  strong  birds  as  those  of  her  own  out-bringing.  I  consider  this  « 
remarkable  instance  of  the  resources  of  a  ready  mind,  and  of  disregard  of 
personal  trouMe  :  and  it  is  an  encouraging  example  of  perseverance  in  aa 
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atlen&pt  to  piMerve  the  livea  of  uaefiil  annimak  under  very  inauapicioiu  and 
even  provokinff  circumstances. 

(1934.)  Ducks  begin  to  lay  eggs  early  in  the  season,  as  early  as  Febru- 
aiy,  so  it  is  poasible  to  obtain  an  early  batching  of  ducklings,  if  desired ; 
but  early  ducklings  are  not  desirable,  for,  during  that  unnatural  period  for 
them,  they  do  not  acquire  much  flesh,  even  with  the  utmost  care;  their 
bills  and  bones  grow  disproportionately  large,  and  altogether  the  experi- 
ment does  net  sueeeed.  It  is  early  enough  to  set  duck*egg8  in  Scotland 
by  May,  and  by  April  in  England.  It  is  customary  to  place  duck-eggs 
under  hens,  owing  I  believe,  to  the  great  difficulty  of  making  a  duck  take 
to  a  nest  which  she  has  not  herself  made.  Hens  make  pretty  good  foster- 
mothers  to  ducklings,  though  in  becoming  so,  the  task  is  imposed  upon 
them  of  a  week's  longer  sitting  than  is  natural  to  them,  and,  after  all,  the 
natural  plan  is  for  ducks  to  bring  out  then*  own  kind ;  and  there  is  no 
doubt  that  when  a  duck  does  choose  a  nest  for  herself,  lines  it  with  her 
own  down,  and  brings  out  a  brood,  the  ducklings  are  better  than  any 
reared  under  the  auspices  of  a  hen ;  the  instinct  of  the  duck  being  mora 
congenial  to  ducklings  in  leading  them  to  places  in  search  of  food  peculiar 
to  their  tastes,  as  well  upon  land  as  upon  water.  Still  the  entire  production 
of  ducklings  on  a  farm  snould  not  be  left  to  the  chance  of  ducks  setting 
themselves  on  egg8»  for  they  are  proverbially  careless  of  where  they  deposit 
their  eggs,  and  on  that  account  hens  must  be  employed  to  hatch  at  least  a 
few  broods. 

(1935.)  As  in  the  case  of  her  own  eggs,  a  hen  can  only  cover  11  duck- 
eggs  with  ease,  and,  of  course,  she  requires  the  same  treatment  when  sit- 
ting on  them  as  she  receives  with  her  own  eggs.  A  calendar  month  is  re- 
quil:ed  to  brin^  out  ducklings ;  and  the  hen  should  be  left  undisturbed  un- 
till  all  the  brood  comes  out.  Ducklings  should  be  kept  from  water  for  a 
oouple  of  days,  until  their  navel-string  is  healed  ;  and  the  food  which  they 
receive  should  be  of  a  soft  nature,  quite  the  opposite  of  that  given  to  turkey- 
poults,  such  as  bits  of  oatmeal  porridge,  boiled  potatoes,  bread  steeped  in 
water,  barley-meal  brose,  and  clean  water  to  diink  in  a  flat  dish  in  which 
they  cannot  swim.  On  this  treatment,  3  or  4  times  at  least  every  day,  they 
will  thrive  apace,  and  become  soon  fledged  in  the  body,  when  they  are  fit 
for  use  ;  but  their  quill-feathers  do  not  appear  for  some  time  after.  In 
this  state  wild  ducklings,  under  the  name  of  fiaffern^  make  good  sport, 
and  are  an  excellent  dish  with  green  peas,  when  stuffed  with  onion  and 
siige  shred  small,  and  a  little  pepper  and  salt  among  them,  and  roast** 
ed,  and  served  i:^  in  a  hot  sauce  ot  Port  wine  seasoned  with  pepper  and 
mace. 

(1936.)  A  grreat  number  of  duckling^  are  bred  and  reared  every  year  at 
Aylesbury  in  Buckinghamshire,  for  the  London  market,  by  people  of  the 
poorer  class.  The  eggs  are  hatched  bv  hens,  and  3  or  4  broods  are  put 
together  into  one  division  ;  while  other  divisions  contain  them  in  a  different 
state  of  growth,  some  half  grown,  others  full  fledged,  and  all  are  fed  alike. 
In  this  way  one  person  has  300  or  400  ducklings  feeding  about  his  house, 
and  perhaps  under  the  same  roof  with  his  own  family.  A  great  many  are 
boused  in  little  space,  and  never  allowed  to  go  at  large  ;  but  are  permitted 
to  wash  themselves  every  day  in  a  pond  made  on  purpose  near  the  house, 
ll'hey  are  fed  three  times  a  day  on  potatoes,  barley -meal,  bran,  greaves, 
A^c,  and  receive  as  much  as  they  can  eat ;  and  it  is  said  that  they  can  eat 
4n  incredible  quantity  of  food  while  thus  forced  for  the  market.  When 
foll-featbefed  they  are  sent  to  London,  where  they  find  a  ready  sale,  at 
fh>m  6s.  6d.  to  Ss.  a  pair.  As  the  season  advances,  prices  fall,  till  tfaej 
ivaeh  ds.  a  paii\  whM  the  breeding  is  given  up  for  the  season.  These  peo* 
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pie  allege  that  they  are  not  remunerated  for  their  trouble  even  at  the  bigli* 
est  prices. 

(1937.)  Pea- Ae»*,  in  their  hatching,  cannot  be  subjected  to  control.  The 
hen   selects  a  secluded  spot  for  her  nest,  not  unlikely  in  the  garden, 

I  where  she  feels  herself  secure  from  the  attentions  of  the  cock,  whom  she 

seems  to  avoid  at  this  season,  with  marked  assiduity.     She  takes  care  that 

,  he  shall  not  know,  not  only  where  her  nest  is,  but  when  the  pea-fowls  come 

out,  because,  as  is  alleged,  the  cock  would  destroy  them.  A  pea-hen  in 
this  country  seldom  brings  out  more  than  3  or  4  birds,  though  usually 
laying  5  egg^s ;  and  these  she  tends  with  great  care,  taking  them  to  places 
where  wild  food  can  be  found  in  greatest  abundance,  such  as  insects  of 
various  kinds  and  in  different  states,  and  grain,  while  they  are  fed  as  young 

*  turkeys ;  and  she  continues  her  attentions  to  them  for  the  greater  part  of 

the  year. 

(1938.)  Pigeons^  when  their  dove-cot  is  favorably  situated  for  heat,  be- 
gin to  lay  in  February,  and  will  continue  to  do  so  until  December.  They 
make  their  own  nests,  which  ore  of  the  simplest  and  rudest  construction, 
and,  indeed,  the  same  nest  will  be  used  by  the  same  pair  season  after  sea- 
son, even  after  it  has  been  much  elevated  with  dung.  A  fine  nest  is  not 
required  by  pigeons,  which  only  laying  2  eggs  at  a  time,  one  of  each  sex, 
the  hen  can  easily  cover  them ;  and  to  secure  them  still  more,  she  pushes 
them  below  her  with  her  bill,  among  the  feathers,  to  keep  them  warm.  A 
supply  of  young  pigeons  might  be  found  at  the  farmer's  table  all  summer. 

r  To  vary  their  cookery,  they  can  be  stewed,  roasted,  broiled,  and  made  in- 

to pies,  one  and  all  of  which,  when  properly  seasoned  with  pepper,  salt, 
onions  shred  small,  and  butter,  makes  a  savoi*y  appendent  to  any  dinner. 
While  touching  on  cookery,  I  may  remark,  in  regard  to  other  poultry,  that 
a  young  chicken  roasted  or  broiled,  when  in  perfection,  at  14  weeks  old— • 
a  young  cock  especially,  or  boiled — a  young  hen  being  the  more  delicate 
—with  a  slice  of  ham,  is  a  standing  delicacy  at  a  farmer's  table.  Duck- 
lings and  green  peas  are  seen  for  a  short  season  in  the  early  part  of  sum- 
mer, but  a  roast  duck  may  be  had  all  autumn  and  the  early  part  of  winter* 
Turkey-poults  are  never  indulged  in  by  the  Scottish  farmer,  probably  fix)m 
the  idea  that  they  have  too  little  flesh  upon  them,  and  are  too  similar  to 
boiled  chickens  ;  and  as  chickens  are  more  plentiful,  and  can  be  used  with 
less  scniple,  the  poults  are  spared  until  they  attain  full  size.  Young  geese 
are  never  seen  at  a  Scottish  farmer's  table,  though  a  stubble-goose  at 
Michaelmas  seems  to  be  prized  iu  England.  With  regard  to  the  means  of 
supplying  young  fowls  on  a  farm,  2  turkey-hens  and  2  geese  will  rear  as 
many  turkeys  and  geese  as  will  be  required  by  a  large  family  ;  3  or  4  broods 
of  ducks  will  snfRce ;  a  brood  or  broods  of  chickens  may  be  brought  out 
from  March  to  November;  and  as  to  pigeons,  it  is  the  farmer's  own  fault  if 
he  has  not  a  supply  of  them  from  March  to  December.  Those  who  do  not 
oare  for  the  flesh  of  fowls  may  send  their  poultry  to  market ;  and  those  who 
breed  for  the  market  should  provide  a  person  well  versed  in  rearing  poultry 
to  undertake  the  duty. 

(1939.)  With  regard  to  the  feeding  of  fowls  in  summer,  boiled  potatoes 

r  and  hard-made  oatmeal  porridge  should  be  their  staple  food ;  and  so  fond 

are  all  sorts  of  birds  of  potatoes,  that  there  should  some  pains  be  taken  by 
farmers  to  preserve  a  few  of  the  best  of  them  over  the  summer,  for  the 
express  purpose  of  feeding  poultry.  I  have  described  a  plan  of  keeping 
Aem  over  a  year  in  a  former  paragraph  (1871).  Food,  when  distributed 
for  poultry,  should  not  be  laid  down  m  a  laxge  heap  in  one  place,  when 
birds  of  difierent  natures  partake  of  it,  and  are  therefore  almost  certain  of 
quarreling  and  iignting;  but  it  should  be  scattered  thinly  along  a  bara 
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piece  of  ground,  or,  what  is  better,  upon  grass,  which  keeps  it  clean,  and 
trom  which  it  can  easily  be  picked  up,  but  it  should  not  be  laid  among  straw, 
as  it  is  easily  lost  sight  of  among  it.  As  different  sorts  of  birds  have  different 
habits,  and  frequent  different  places,  the  food  should  be  scattered  for  each 
kind  as  near  their  usual  habitats  as  their  natures  indicate,  and  which  the 
person  who  has  charge  of  the  matter  can  devise— scattering  some  near 
water  for  geese  and  ducks,  upon  the  margin  of  grass  on  the  side  of  the  road 
near  the  steading,  for  hens,  and  at  a  more  retired  place,  though  still  upon 
grass,  for  the  turkeys ;  and  the  food  should  be  thus  be  laid  down  for  the 
different  sorts  of  fowls  at  a  fixed  hour  of  mornine  and  afternoon.  Cleanli- 
ness, attention,  regulanty,  and  good  food,  constitute  the  grand  secret  of 
rearing  poultry  jto  the  highest  perfection. 

(1940.)  What  I  have  described  of  hatching  the  different  sorts  of  fowls 
usually  reared,  is  suitable  to  every  sort  of  farm,  and  may  be  acquired  by 
any  domestic  of  the  farm-house  :  and  that  it  is  a  practicable  scheme  my 
own  experience  has  demonstrated.  Other  schemes  are  recommended  in 
books,  and  large  establishments,  consisting  of  buildings  and  ponds,  and 
spare  ground,  are  erected  in  the  parks  and  farm-courts  of  country  gentle- 
men ;  but  let  any  other  plan  be  what  it  may,  and  the  erections  and  other 
appliances  of  whatever  magnitude,  there  is  none,  I  feel  confident,  will  af- 
ford poulti'y  at  all  times  in  a  higher  degree  of  pei'fection  than  the  simple 
one  1  have  been  describing,  and  recommending  for  your  adoption — and 
expei-ience  is  the  true  test  to  which  every  plan  should  be  subjected.  I  do 
not  hold  it  out  as  a  peculiarly  cheap  plan,  that  is,  that  it  will  supply  good 
poultry  for  the  table  at  litde  or  no  coH,  though  that  is  the  idea  of  cheapness 
entertained  by  farmers,  when  they  condescend  to  cast  a  thought  on  the 
poultry  of  their  farms.  I  will  not  say,  because  I  do  not  believe  it,  that  fowls 
can  be  reared  for  nothing,  or  upon  the  re/use  of  the  products  of  a  farm ; 
because,  when  I  see  that  it  requires  the  best  oats,  the  best  tuniips,  and  the 
best  gi-ass  that  a  farm  can  raise,  to  rear  such  horses,  cattle,  and  sheep,  as 
purchasers  desire  to  have,  I  cannot  believe  that  the  best  poultry  can  be 
reared  but  on  the  best  sort  of  food  suited  for  them ;  but  this  I  will  say  for 
the  plan  as  a  practicable  one  for  an  ordinary  farm,  that  it  requires  no  costly 
buildings,  and  that  it  will  assuredly  yield  poultry  in  good  condition  at  all 
times  in  return  for  the  food  and  ti*ouble  bestowed  upon  them,  and  what 
more  can  any  reasonable  farmer  desire  1 

(1941.)  Fowls  are  kept  in  towns  in  places  qaite  nnsnited  to  their  habits;  most  fre<^iieDtIy  in  a 
small  court,  sarrounded  by  a  high  rail,  except  on  the  side  in  which  the  hen-hoase  is  situated ; 
and  this  consists  of  a  flauish-roofed  oaihoose,  pervious  to  rain  and  redolent  of  moisture — a  condi- 
tion the  very  worst  for  fowls.  The  floor  of  the  oonrt  is  generally  covered  with  dirt,  and  the 
small  vessel  which  is  intended  to  contain  water  is  as  often  di^  as  plenished  with  dean  water, 
while  the  food  is  thrown  upon  the  dirtv  court-floor.  Add  to  these  sources  of  discomfort,  the  sun, 
probably,  never  shines  upon  the  town  nen-house,  or  only  lor  a  few  minutes  in  the  afternoon,  when 
the  fowls  are  about  to  retire  to  roost  Ducks  are  treated  in  even  a  less  ceremonious  manner  than 
hens ;  having  no  water,  their  feathers  become  begrimed  with  dirt,  and  their  food  is  given  them 
in  a  state  little  else  than  a  puddle.  It  is,  of  course,  impossible  that  fowls  can  thrive  in  such  cir- 
cumstances, and,  indeed,  a  sight  of  the  poor  creatures  excites  nothing  but  commiseration  for  thoir 
fa^  What  can  induce  people  to  keep  animals  in  such  a  state  or  filth  and  sufiering  is  what  I 
cannot  conceive.  One  cause  of  sufiering  to  hens  in  such  situations  is  tiie  want  of  sand  or  gravel 
tOk assist  the  trituration  of  food  in  the  stomach.    It  is  found  that  gallinaceous  birds  require  a  sup- 

1>ly  of  quartzy  substances,  and  these  they  find  on  any  farm,  as  also  calcareous  matter,  such  as 
ime,  to  assist  in  the  formation  of  the  shell  of  the  egg,  without  which  hens  will  lav  what  are 
called  wind  eggs,  that  is.  eggs  without  a  hardened  shell.  ^  In  the  case  of  the  fowls  on  board  a  cer- 
tain East  Indiaman  getting  unwell  in  their  coops,  notwithstanding  the  attention  daily  bestowed, 
and  the  good  food  allowed  them,  it  was  discovered  by  the  surgeon,  on  dissection  of  some  of  the 
birds  which  had  died,  that  the  cause  of  death  was  the  want  of  gravel  to  assist  the  digestion  of 
food.  A  supply  of  stones  to  beat  down  small  wfs  obtained  at  a  convenient  port,  and  the  fowls 
became  healtny  and  continued  so  afterward.  Another  source  of  suiForing  of  a  similar  nature  to 
hens,  is  the  want  of  dust  to  flutter  among  their  feathers  in  order  to  destroy  the  vermin  that  annoy 
ifaeir  skin ;  and  the  want  of  water  for  the  ducks  to  wash  in  and  clean  themselves. 

(1949.)  With  the  diseases  of  chickens  or  other  young  fowls,  such  as  the  pip  or  cft^,  I  am  not 
ncquainted.  not  having  seen  any  such  disease  after  an  experience  of  many  yean  in  rearing  eveiy 
(487) 
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■^eeles  of  felrl  Aat  k  fov&d  on  t  farm,  and,  of  ooone,  I  am  indined  to  mainttrin  tba^  ware  olheia 
to  follow  a  similar  coane  to  the  one  I  have  ao  saoceeifhUy  ponoed,  they  Wodld  hive  eq<ial  aa6> 
oaii.  and  witneM  aa  few  diaeaies  among  their  poalirj  aa  I  have.  I  am  corrobomted  by  a  wftear 
oft  the  rearing  of  doBMatic  ponhiy,  whoae  experience  I  know  ia  conaiderable---wboie  attention 
I  am  aare  it  onremitUng — and  whoae  good  aenae  is  evident  "  Of  the  dlaeaaes  to  which  poultry 
are  liable  we  are  practically  ignorant,"  saya  the  writer,  a  lady  of  my  acqaaintance,  ''having  been 
for  many  vean  here  ao  fortunate  aa  to  ezperieace  few  or  no  inetanoea  of  diaraae  among  oar 
Block ;  and  we  attribute  the  health  of  our  various  animala  ia  the  farm-yard  entirely  to  Uriel  at- 
tention  to  deanfineti,  diet,  and  rational  treatment.  Thoae  who  tiaten  to  advice  of  the  ignorant 
and  tlie  prejudiced,  nay,  tliev  wlio  seek  from  hooka  remediea  for  diaordera  whieh  may  appear 
among  their  live-atock.  wiU  have  to  contend  with  momtrooa  abaarditiea»  excessive  igneraac^ 
and  barbarous  cruelty,  in  the  qoackeriea  recommended.  Nature  will  generally  effect  a  cure,  if 
her  efforts  are  seconded  by  aimple  meana  on  our  own  part    Calomel,  snlphnr,  rae,  pepper,  and 

S*!!,  are  all  absardities,  though  all  recommended  for  tibe  aiJmeata  of  ponltry."  Anotber  wriBer 
aa  expreases  himself  on  the  same  subject :  "  With  regard  to  medical  treatment  applied  to  the 
diaeaaes  of  poultry,  but  little  regarding  its  efficacy  ia  known.  The  nostmma  and  inode  of  treat- 
ment adopted  throughout  the  countiy,  together  with  the  greater  part  that  haa  been  written  apoa 
the  labject  ia  a  farrago  of  nonsense  and  absurdity.  If  Mkelter,  varmth,  foodt  itnd  deanlineUt 
eonrental  to  their  kahitt,  trill  not  preserve  them  tn  health,  but  little  reliance  can  be  placed  uoon 
medicine.  Most  good  wivei,  however  possess  an  insatiable  itching  to  be  considered  akillfal  ooe- 
tora.  From  among  some  thousand  birds  that  have  come  under  my  observatioa.  /  fuaer  could 
dieeover  that  common  and  univer$al  disease  called  the  '/»^.'  Yet  show  any  fanner's  wife  a 
aickly  chicken,  and  she  immediately  opens  its  mouth,  and  with  her  needle  tears  ofTthe  cartilage 
Irom'the  under  part  of  the  bird's  tongue,  to  show  It  ia  afflicted  with  it  1  When  will  the  liaht  of 
knowledge  banish  these  abanrdities  f  *'  *  The  former  writer,  however,  allndea  to  an  aument 
among  cbickena  which  I  have  never  seen,  arising,  it  would  appear,  from  their  being  hatched  at  a 
particular  period  of  the  year.  After  adverting  to  the  tender  state  of  chickena  auperindaced  by 
both  em'ly  and  late  hatchmg,  the  writer  particnlariaea  the  period  of  the  year  when  the  diseaaa 
alluded  to  makes  its  appearance :  "  There  ia  yet  another  tmie,  during  which  it  is  absolutely  in- 
dispensable  that  hens  Be  prevented  from  sitting,  and  that  is  the  month  of  June.  Gloae  obscrvatiaii 
(after  having  suffered  at  that  season  numerous  failures  most  unaccountably)  enabled  sa  to  dia- 
caver  the  caoae,  and  thereby  verify  the  trath  of  an  old  saying,  which  we  have  since  met  with — 

'  Between  die  sickle  and  the  fcythe^ 
What  you  rear  will  addom  thrive.' 

We  had  noticed  that  chickens  which  were  hatched  during  the  month  of  Julv  were  almost  all  at- 
tacked about  the  time  of  their  first  moulting  (a  oeriod  always  attended  with  much  anflbring  to 
them)  with  a  fatal  disorder,  the  i^iptoms  of  which  are  unvarying.  The  chickena  appealed  to 
collapae,  and  moved  about  with  difficulty,  aa  If  their  joints  were  stiflened,  or  rather  as  u  the  skm 
had  become  tight  and  tender ;  tlieir  feathers  became  rough  and  stood  out ;  their  winga  drooped 
and  dragged  on  the  ground  ;  they  refused  sustenance ;  and  becoming  mora  and  mora  weak  and 
torpid,  they  in  a  day  or  two,  died  off  in  great  nambers.  Every  rational  meana  waa  resorted  to 
in  order  to  arrest,  or  even  account  for  the  disorder ;  at  length  it  was  discovered  that  they  were 
in  a  high  atate  of  fevcr.  and  tliat  the  extreme  redness  of  the  skin  Waa  caused  l^*  the  irritation  of 
bnndnMis  of  that  minute  pest  the  harvest  bug.  Some^very  few^wero  recovered  by  anointing 
them  all  over  with  oil  and  vinegar  (which  is  also  the  best  nay  the  only  remedy  for  the  annoyance 
which  human  beings  experience  from  tlie  same  source) ;  but  the  receipt  is  too  ronah  for  little 
delicate  creatures  already  enduring  the  pain  attendant  on  the  seaaon  of  moolting.  It  became  ob> 
vioua  that  the  period  during  which  harvest-bugs  are  moat  nnmeroua  and  tormenting  must  be  iii> 
imical  to  the  rearing  of  chickens ;  and  that  if  hens  were  nut  allowed  to  sit  in  June,  or  rather,  if 
the  chickena  were  either  strong  enough  to  cope  with  the  evil,  or  were  not  hatched  nntU  the  asm' 
aon  for  the  pest  had  passed  by,  the  destruction  might  be  prevented,  and  ao  it  haa  proved."  t 

(1943.)  On  considering  the  hatching  of  fowls,  the  mind  ia  natorallv  led  to  the  cnrioua  artificial 
ajratem  of  hatching  which  the  ancient  Egyptians  practiced,  and  whicn  afforded  them  an  immense 
aupply  of  poultry  every  year.  It  is  unnecessary  lo  detail  the  ancient  mode  of  hatching,  aa  it  is 
nnanited  to  this  country,  our  climate  being  much  too  nnateady  for  the  purpose ;  but  particular 
accounts  of  it  may  be  found  detailed  by  authonk)  The  modem  Egyptians  still  practice  the  sys- 
tem, and  aa  the  results  exhibit  aome  extraordinary  facts,  I  am  tempted  to  ^ve  the  following  ac- 
eount  of  it  from  Mr.  Mowbray.  "  Sicard,"  he  aays,  "  givea  an  idea  of  the  immense  quantities  of 
chickens  hatched  m  hie  time  in  Egypt  The  number  of  ovena  for  hatching  the  egas,  dispersed  in 
the  several  cantons  of  the  country,  was  no  less  than  386.  The  boainesa  seems  to  be  monopolized 
by  the  Agas  or  Government  and  therefore  cannot  be  varied  in  extent  but  by  their  permission. 
Each  mamal  or  oven  haa  one  managing  Bermean,  a  native  of  the  viUa^  of  Berm6  in  the  Delta, 
by  whom  the  art  of  managing  it  haa  been  retained,  and  ia  taught  to  hia  children.  These  man- 
tgera  cannot  absent  themaelves  fbnm  duty  but  with  leave  obtained  from  die  Aga  of  Bermi.  never 
obtained  but  at  the  expense  of  6  to  10  crowaai  The  Aga  constantly  keepa  a  regiaier  of  theae 
fees,  which  to  him  ia  a  sort  of  reat-rolL  The  above  nnmb«r  of  ovena  ia  kept  at  work  in  Egypt 
annually  during  4  to  6  months,  alfowing  more  time  than  ia  necessary  to  bach  8  auccessive  brooda 
of  chickens,  dncks^  and  turkeya,  making  in  the  wlwle.  yearly,  3,088  broods.  The  number  in 
each  hatching  ia  not  alwaya  equal,  from  the  oocaaional  difficulty  of  obtaining  a  sufficient  number 
of  egga,  which  miiy  be  atated  at  a  medium  between  the  two  extremes  of  40.000  and  80,000  to 
each  oven.  The  Bermean  contracta  to  return,  in  a  living  brood  to  hia  employer,  |  of  the  nam' 
ber  of  eggv  aet  in  the  oven— all  above  being  hia  own  perquisite  in  addition  to  his  salary  for  thtt 
al»aaDn,  which  is  30  to  40  oroWii%  exclnalve  of  hia  board.    According  to  report,  the  crop  cf  pool 

«  Baekaeirs  Etiealeobioa.  t  Quarterly  Jonnial  of  igriculture,  vol  tUL 

t  WUklnMB*B  ManaanaBl  Gttstsau  dflha  Anc&elit  Egyptianik  voL  L,  Kew  Setiea. 
(428) 
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dry  tbm  wiiiioMilly  imiMd  in  Egypt  wu  leldoiii  or  norw  betow  that  nA>,  Baking  the  eMnDous 
•onaal  smount  of  98,640.000.  It  M  obvious  that  the  apparent  grand  dUBc&Uy  of  obtaining  a  ■ofll- 
dent  Domber  of  agga  aintt  rabaist  chiefly  or  entirely  m  the  mfhncy  of  mch  an  andeitakuig,  and 
that  its  progrcM  muat  infinitely  extend  that  nipplj^,  aa  haa  been  the  case  in  Keypt,  ii^ere  the 
breeding  atocJs  has  been  so  multiplied,  and  where,  in  consequenooy  the  oommodrty  is  so  cheap 
from  its  saperabundance,  that  in  the  time  of  Sicard  1,000  eggs  were  sold  for  30  or  40  medims^ 
making  3s.  or  4s.  English  money.  Indeed,  the  chickens  were  not  sold  from  the  stores  by  tslo 
but  by  measure ;  aorarding  to  Jleanmnr,  by  the  bushel !  And  it  appears  from  travolers  of  the 
present  day,  to  be  the  custom  in  Egypt  to  psrebase  ehiekens  by  the  oasketfall."  *  M.  Reanmur, 
under  tho  French  Academy,  instituted  experiments  to  prove  that  eggs  could  be  hatched  in 
France  as  well  as  in  E(|[ypt ;  but  it  was  soon  discovered  tbat  the  two  coantriea  were  placed  in 
difcrcnt  circumstances  m  regard  to  climate,  and  the  project  was  abandoned  as  being  impractica- 
bio.  Plans  of  artificial  hatching  were  tried  with  better  success  by  M.  Bonnemain,  by  a  system 
of  supplying  heat  from  hot  water  in  pipes;  but  tlie  French  Revolution  put  an  end  to  the  experi- 
ment It  is  worth  observing,  in  passing,  bow  strange  it  is  to  hear  of  the  circulation  of  hot  water 
in  pipes*  as  a  steady  source  of  heat,  recommended  at  the  present  day  as  a  noveltyA  To  supply 
the  inhabitants  of  Great  Britain  and  Ireland  with  fowls  as  the  Egyptians  are,  namely,  at  the  rate 
of  46  l«5  fowls  to  each  person  every  ^car,  the  number  that  would  require  to  be  hatched  in  the 
relative  proportions  of  the  two  countries,  would  be  1,109,000,000  of  fowls ! 

(1944.)  A  rents rkablc  machine,  exhibited  io  London  some  years  ago,  which  I  saw  in  the  sum- 
mer of  1939.  was  said  to  have  attoioed  the  power  of  supplying  the  requisite  degree  of  tempera- 
ture for  hatching  for  any  length  of  time.  It  was  the  mvention  of  Mr.  William  Bucknell,  and 
named  tlie  Eccaicobion.  derived  from  two  Greek  words  meaning ''  I  give  Ibrth  life."  "  Rationally 
to  hoi>e  for  buggcss  in  tlie  artificial  hatching  of  eggs,"  says  Mr.  Bucknell.  "  it  becomes  necessaiy 
to  be  in  possession  of  a  power  completely  to  control  temperature,  independent  of  climate,  seasons, 
or  changes  in  the  atmosphere,  and  also  uninfluenced  by  them.  These  invaluable  properties  the 
ficcaleobbn  possesses,  in  a  perfect  and  absolute  command  over  temperature,  from  300^  Fahr.  to 
that  of  cold  water;  so  that  any  substance  submitted  to  its  influence  wall  uniformly  be  acted  upon 
over  its  whole  surface,  at  any  required  intermediate  degree  within  the  above  range,  and  such 
heat  maintained  unaltered,  without  trouble  and  difllculty,  for  any  lensth  of  time.  By  means, 
tfien,  of  this  absolute  and  complete  control  over  temperature,  obtained  oy  this  machme,  the  im- 
prognatcd  egg  of  any  bird,  not  stale,  placed  within  its  influence  at  the  proper  degree  of  warmth 
IS.  at  tho  expiration  of  its  natural  time,  elicited  into  life  without  the  posnbility  of  failure,  which  is 
■emetlmes  the  case  with  eggs  subjected  to  the  caprice  of  their  natural  parent"  |  Without  at- 
tempting to  describe  tlie  machine,  I  may  mention  that  it  ia  capable  of  containing  8,000  eggs, 
which  are  open  to  the  sight  through  glased  doors,  in  diflTeront  states  of  incnbaticm,  from  the  day 
the  egg  is  Inserted  into  it  until  the  bird  is  seen  to  leave  it  in  the  act  of  being  hatched.  It  may 
be  interesting,  however,  to  relate  a  few  of  the  facts  regarding  the  condition  of  ep^gs  in  different 
otaies.  as  to  their  vitality,  observed  by  Mr.  Bucknell  in  bis  experience  of  the  machine. 

(1945.)  Few  egga  are  worth  the  trial  of  hatching  if  more  than  a  month  old ;  their  condition, 
however,  is  greatly  influenced  by  the  season  and  the  state  of  the  weather.  An  e^^  retains  ite 
fireshness  longest  m  moderately  cool  weather ;  very  hot  weather  destrojrs  vitality  in  a  few  daya; 
and  an  egg  having  been  frozen  is  also  worthless.  Failures  in  hatching  arise  from  want  of  im- 
pregnation in  the  egg — from  age,  commonly  called  staleness,  whereby  life  has  become  extinct — 
mm  weakness  of  itie  vital  energy  of  the  eggs,  produced  by  age,  lowness  of  keep,  or  ill  health  of 
the  parent  in  which  cases  the  chick  partially  develops  itself^  but  dies  before  the  full  period  of 
incubation.  Eggs  may  be  brou^^ht  to  life,  but  unless  the  process  of  incubation  be  properly  exe> 
Guted.  the  birds  will  be  weakly,  ill-conditioned,  and  die  in  a  short  time  afterward.  To  prevent 
the  yolk  of  weak  eggs  from  settling  by  its  specific  gravity,  and  adhering  to  the  shell,  it  is  useftil 
to  pass  the  hand  over  them,  so  as  to  change  their  poaition  every  94  hours.  Tlw  ef^fg  of  a  strong, 
baaltliy  bird,  at  the  time  of  its  protrusion  from  the  body,  is  completely  filled  with  yolk  and  albu- 
men. If  examined  a  few  days  afW,  by  holding  it  toward  the  light,  a  small  cell  of  air  will  be  die* 
coverable  at  the  larger  end,  which  increases  with  the  age  of  the  egg.  This  waste  of  its  internal 
■obaiance  is  occasioned  by  absorption  of  the  atmosphere,  through  the  pcnres  of  the  shell,  of  the 
more  volatile  parts  of  its  contcntB.  When  the  cell  is  large  in  any  eg^,  it  is  unfit  for  incubation  { 
nevertheless,  in  a  good  egg,  as  incubation  proceeds,  this  cell  becomes  considereble.  produced 
probably  both  from  evaporation  by  heat  ana  the  vital  action  going  on  within  the  shelK  It  also 
•orves  an  important  purpose  in  the  economy  of  this  mysterious  process.  An  egg  will  not  haiish  in 
▼ncuo. 

(1946.)  The  progrooaive  series  of  phenomena  daily  observable  during  the  process  of  incubation* 
In  the  egg  of  a  common  fowl,  are  curious  and  instructive.  In  an  impregnated  egg,  previons  to 
the  commencement  of  incubation,  a  small  spot  is  discernible  npcm  the  yolk,  composed  of  a  mem- 
braneous sack  containing  fluid  matter  in  which  the  embryo  of  the  future  chick  swims.  1st  Day : 
At  the  expiration  of  13  or  14  houra  af\er  incubation  has  commenced,  the  matter  within  the  em- 
bryo evidently  Immuts  a  resemblance  to  a  head — vesicles  assume  the  shape  of  Use  vertebral  bones 
of  the  back.  3d  Day :  In  39  hours  the  eyes  make  their  appearanee — vessels  joined  together  indl- 
esUA  the  navel^tho  brein,  spinal  marrow,  rndimenu  of  the  wings,  and  principal  muscles— the 
henrt  is  evidently  prooeedfaig.  3d  Day :  At  its  commencement  the  beating  of  the  heart  is  visible 
—-some  hours  aiier,  two  vesicles  containing  blood  appear,  one  forming  the  left  ventricle  and  the 
other  the  great  trterv — the  auricle  of  the  heart  is  next  seen,  and  pulsation  is  evident  4th  Day : 
^Vings  assome  a  denned  form— the  brain,  the  beak,  the  front  and  hind  parts  of  the  head  visible. 
6th  Day  t  Liver  seen— dreulation  of  the  blood  evident    6th  Day:  Lungs  ani  stomach  disthi- 


**  Nowbmy^  1*rRct1e«l  Tleaiise  on  Domeidc  Poultty. 
t  VroU  bictlomuy  oftbe  Aits  and  tfaftuAfftures,  art.  humbttlimt  drtUMA 
±  Bncitoeirs  EecBleObien. 
(4S9) 
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gvithftbie — ^fbll  gxuh  of  blood  fram  the  hctit  diitiiict  7tb  Day :  iDteadnen,  reitu,  aad  nppernta- 
dible  vinble — braiu  becomea  coDtwtent  Rth  D»y :  Betk  opens — ^formation  of  6eab  on  the  bruin 
9Ui  Day:  liiba  formed >-gall-bladder  peiveptible.  lOih  Day:  Bill  formed ^ratvolantafy  mo- 
lion  of  the  chick  seen,  lltb  Day :  Sknll  becomes  cariilaginoos — protmsion  of  fearhcjs  evideaL 
leth  Day :  Orbits  of  sight  appear|~ribs  perfected.  lAth  Day ;  Bpieea  in  iu  proper  position  in 
the  abdomen.  14th  Day :  Longs  inclosed  within  the  breast  15in,  IGth*  and  17tli  Days:  Matmv 
state  approached — ^yolk  of  the  egg  stiil  outside  of  the  body.  Idth  Day :  Audible  sign  of  life  out- 
side the  shell>-piptn^  of  the  chick  heard.  19th.  90tb  and  91  st  Days :  Increase  of  sire  and  sirength 
— ^yolk  inclosed  wiilun  the  body — chick  liberates  itself  by  repeated  eflbrts  made  by  the  bill,  sec- 
onded by  mascnlar  exertion  of  the  limbs. 

(1947.)  The  embryo  of  the  chick  is  not  in  oTenr  en  placed  precisely  in  the  same  situation,  but 
Taries  considerably.  Generally  it  develops  itself  wittiin  the  circarofercnce  of  the  broadest  part 
of  tlie  egg :  sometimes  it  is  found  higher,  sometimes  lower ;  and  when  held  before  a  strong  light 
has  an  appearance,  when  a  few  days  old,  somewhat  resembling  the  meshes  of  a  spiders  web^ 
with  the  spider  in  the  center.  As  it  increases  in  size,  the  bulk  of  the  contents  of  tlie  egg  de- 
creases, so  that  when  the  bird  is  completely  matured,  it  has  ample  space  to  mure,  and  to  use  its 
limbs  with  sufficient  effect  to  insuro  its  liberaticm.  The  position  of  tlie  chick  in  the  shell  is  such 
as  to  occupy  the  least  space.  The  head,  which  is  large  and  heavy  in  proportion  to  the  rest  of  the 
body,  is  placed  in  front  of  tlie  belly,  with  its  beak  under  the  right  wing ;  the  feet  are  gathered  up 
tike  a  bird  dressed  for  the  spit. yet  in  this singularmanner  and  apparently  uncomfortable  position, 
the  bird  is  b^^  no  means  cramped  or  confined,  but  performs  all  the  necessary  motions  and  effMrts 
required  for  its  liberation  witli  the  most  perfect  ease,  and  with  that  consummate  skill  which  in- 
stinct renders  almost  infallible.  The  chicken,  when  it  breaks  the  shell,  is  heavier  than  the  whole 
•gg  was  at  first 

(1948.)  **  If  chickens  about  3  months  old  and  upward,"  says  Mr.  Bucknell,  "are  turned  in  among 
a  brood  of  young  birds  that  have  no  mother,  they  will  sometimes  take  to  brooding  and  tmding 
them  with  the  delight  of  natural  parents.  The  gratification  being  quite  mutual,  the  young  chicks 
run  after  and  strive  with  each  other  for  their  favors  with  the  most  untiring  perseverance.  Al* 
though,  probably,  it  is  simply  the  pleasurable  sensation  derived  from  the  genial  warmth  commu- 
nicated oy  tlie  yoon^  birds  nestling  under  them  which  induces  them  to  do  it,  it  is  neverthelees  a 
striking  and  highly  interesting  picture  to  witness  these  mimic  mothers  acting  the  part  of  foster 
parents  with  so  much  apparent  satisfaction,  yet  with  the  awkwardness  witti  which  a  giri.  in 
similar  circumstances,  fonales  her  doll."  I  never  witnessed  such  an  instance  of  affectionate  re- 
gard, possibly  because  I  never  saw  a  brood  of  chickens  deprived  of  their  mother,  but  the  senti- 
ments conveyed  in  the  following  sentence  I  have  frequently  seen  realised,  and  can  testify  to  the 
accuracy  of  observation  and  the  correctness  of  the  conclusions  of  Mr.  Bucknell :  **  There  is  no 
difficulty.''  he  sa^s,  '*in  teaching  the  young  of  the  various  tribes  of  gallinsceons  fowl  to  eat  and  id 
drink ;  they  perform  these  operations  spontaneously,  or  from  observation,  as  appetite  prompts 
them.  Are  not  the  facts  of  the  eztraorainary  fecundity  of  these  tribes,  their  requiring  no  aasutp 
ance  in  hatching,  and  their  being  self-instructed  in  the  manner  of  taking  their  food,  abundant  evi- 
dence that  an  All-wise  Providence  ordained  these  peculiarities  expressly  for  man's  advantage :  as 
in  all  those  families  of  birds  not  so  fitted  for  his  use,  they  do  n<H  exist  uid  consequently  (»nnot 
be  rendered  bv  artificial  means  available  for  his  benefit?  Food  is  not  necessary  for  inc  chick 
until  13  or  S4  hoara  after  leaving  the  sliell.  Sickly  and  badlv  batched  birds  seld<»n  can  be  in- 
duced to  eat,  and  die  from  inanition.  Birds  but  a  few  hours  old  recognise  the  person  who  feeds 
them,  and  in  a  few  days  evince  so  many  and  such  pleasing  traits  of  confidence  in  her  as  their 

I>rotector  and  friend,  following  her  steps,  and  clamorously  repining  at  her  absence,  as  must  induce 
n  the  most  callous  breast  a  delightful  sensation  of  regard  for  their  welfare." 

(1949.)  It  is  of  some  importance  to  fanners  to  have  the  question  answered  io  a  practical  sense. 
Whether  the  batching  ana  rearing  of  chickens  is  profitable  7  Hear  Mr.  Bockoeirs  answer  to  this 
question,  as  it  affects  artificial  hatching :  "  Mr.  Mowbray,  in  his  standard  worli,"  says  Mr.  Buck- 
nell, "gives  the  consumption  of  food  hy  birds  in  the  highest  state  of  condition  as  follows:  ■  By  an 
experiment  made  in  Julv,  1806,  a  measured  peck  of  good  barley  kept  in  a  high  style  of  condition 
the  following  stock,  connnod,  and  having  no  other  provision :  1  cock,  3  hens,  3  March  chickens.  S 
April  and  6  May  chickens,  during  8  clear  days,  and  one  feed  left'  Here,  then,  aro  19  birds,  va- 
rying in  age  from  9  months  to  their  full  size,  consuming  1  peck  of  corn  in  8  days,  which,  at  Is. 
per  peck,  gives  a  cost  of  1|  halfpenny  per  head,  which,  however,  is  considerably  above  the  cost 
otchickeiiM  for  the  first  8  weeks  of  their  existence.  But  taking  it  at  this  hiph  average,  it  gives  an 
expense  of  each  bird  of  9d.  all  but  a  fraction,  for  14  weeks'  keep,  at  which  age  they  are  in  the 
highest  perfection,  being  the  most  delicate  and  easy  to  digest  of  all  other  animal  food.  Where 
they  can  en^y  Uie  advantage  of  a  good  run,  the  expense  would  still  be  lessened  perhaps  }. 
Now,  what  IS  the  price  at  a  poulterer's,  or  in  the  London  markets,  of  a  fine  fat  chicken  14  weeks 
old,  or  nearly  its  full  size  7  Never  less  than  Ss.,  and  for  6  months  in  the  vear,  or  during  the  dear 
season.  4s.  or  5s. — which,  adding  to  9d.  an  additional  3d.  for  tbe  value  of  the  egg  and  extras,  gives 
die  enormous  profit  of  from  100  to  500  per  cent  dividend  between  the  trades',  the  middleman  and 
the  retailer.    It  need  not  be  wondered  at  that  such  is  the  case,  nor  can  it  be  otherwise  while  the 

E resent  system  continues.  A  poulterer  whose  sale  is  not  more  than  10  dozen  per  week,  must 
eep  a  man  and  a  horse  and  cart,  and  attend  the  different  markets  for  his  purchases.  All  these 
things,  with  incidental  expenses,  will  amount  at  least  to  9  guineas  per  week,  which  2  guineas 
must  be  spread  over  the  10  dozen  birds  before  be  derives  any  profit  for  himself.  Upon  any  artifi- 
cial system,  these  expenses  would  be  saved,  and  the  S  guineas  thus  thrown  away  would  keep 
1,000  birds,  averaging  all  ages,  1  whole  week.  Buildings  and  machinery,  and  other  necessary 
apparatus  being  provided,  no  objection  exists  as  to  the  expenses  of  hatching.  An  Eccaleobkm 
machine  might  be  constructed,  only  requiring  regulation  once  in  24  hours,  capable  of  batching 
throughout  the  year  10,000  eggs  per  month,  (a  week  being  allowed  for  removing  and  re-fitting.) 
while  the  cent  for  hatching  during  tlie  moatti  would  probably  be  {  caldron  of  coke  at  £1  per 
caldron,  which  would  be  tne  1-90  part  of  1  farthing  per  bird.  The  expenae  for  arttfieial  wamth 
(430) 
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daring  tiie  dme  the  birds  might  reqaire  it,  would  be  loinewhat  more— perfatpi  1  ikrtbing  p«r 
bird.'^^ 

(1950.)  I  mentiooed,  in  an  extract  from  another  writer,  that  the  hanreat-bng  annoya  fowl&  This 
abort  acoonnt  of  that  animal  may  prove  interesting.  *'  Yon  have  already,  perhaps,  be^n  satiated 
with  the  account  given  of  our  enemies  of  the  Aearui  ormiie  tribe,"  says  Mr.  Kirl^  or  Mr.  Bpence; 
**  there  are  a  few.  nowever,  which  I  could  not  with  propriety  introduce  here,  as  they  do  not  take 
up  their  abode  and  breed  in  us.  which  nevertheless  anno^  us  considerably.  One  of  these  is  • 
hejcapod  so  minute  that,  were  it  not  for  the  uncommon  brilliancy  of  its  color,  which  is  the  most 
vivid  crimson  that  can  be  couceived,  it  would  be  quite  invisible.  It  Is  known  by  the  name  of  the 
barvesl-bag  (Acaru$  autumnali*,  Shaw),  and  is  so  called*  I  imagine,  firom  its  attackbg  the  legs 
of  laborers  employed  in  the  harvest,  in  the  Sesh  of  which  it  buries  itself  at  the  roots  of  the  hair^ 
producing  intolerable  itching,  attended  by  inflammation  and  considerable  tumors,  and  sometimes 
even  occasioning  fevers."  t 


form  tlie  rudiments  of  hairs  assume  the  shape  of,  as  well  as  the  nerve  of  which  it  seems  to  be  the 
terminal  development  It  might  almort  be  supposed  that  the  object  viewed  was  the  eye  of  a 
moHugeOt  with  its  long  optic  nerve.  The  summit  of  this  vesicle  is  open,  even  at  its  early  period* 
to  afford  a  passage  for  a  cylindrical  bundle  of  small  fibres,  which  are  also  cylindrical,  and  which 
are  nothing  else  than  the  Barbs,  as  yet  single,  of  the  feather.  If,  afterward,  we  examine  a  feather 
at  a  more  advanced  period,  we  may,  b^  a  little  address,  satisfy  ourselves  that  its  tube  is  formed 
and  grows  by  means  of  spathoe,  one  within  another,  of  which  the  external  ones  project  over  the 
inner  ones,  so  that  tlie  tube  seems  a«  if  divided  by  so  many  diaphragms.  The  interstices  of  these 
diapbraffms  are  filled  with  a  fatty  liquid,  which  condenses  in  them  gradually,  as.  the  summits  of 
the  spatnas  approximate  and  adhere  to  each  other."  | 

(1952.)  Capom  of  the  common  fowl  are  formed  both  of  the  cock  and  hen  chickens,  when  they 
are  fit  to  leave  the  hen,  at  about  6  weeks  old.  Chickens  are  transmuted  into  capons  by  destroy* 
log  the  testicles  of  the  male  and  the  ovaries  of  the  female.  The  testicles  are.  attached  by  a  mem- 
brane to  what  is  called  the  back  bone  of  the  carved  fowL  They  are  destroyed  by  laying  the 
bird  on  its  near  side,  keeping  it  down,  removing  a  few  feathers,  and  making  an  incision  through 
the  skin  of  the  abdomen,  and.  on  introducing  the  forefinger  through  the  incision,  first  the  one 
and  then  the  other  testicle  is  obliterated  or  removed  altogether  by  it  In  the  case  of  the  hen,  the 
ovary  is  nipped  off  by  the  thumb-nail,  or  cut  oflT  bv  a  knife.  The  Incision  is  stilcbed  up  with 
thread,  ana  little  danger  is  apprehended  of  the  result  The  efibct  of  castration  is  enlai^ement  of 
Che  body  of  the  fowl,  an  increased  delicacv  of  its  flesh,  but  its  flavor  is  in  no  way  improved,  at 
least  in  none  of  the  capons  I  have  tasted.  Time^  was  when  capons  were  more  plentiful  at  the 
table  than  chickens,  so  that  even  kain-rent  was  paid  in  them ;  but  the  conversion  of  fowls  into 
capons  is  now  abandoned  as  an  unnecessarv  and  troublesome  operation,  and  will  not  probably  be 
resumed  as  long  as  a  well-fed  delicate  chicken  can  be  procured  with  little  troQble.| 

[H  Our  poulterers  seem  to  make  very  slow  progress  in  the  art  and  mystery  of  caponhiing.  We 
are  not  aware  that  it  is  now  practiced  or  understood  in  Maryland  at  all,  although  50  years  ago 
eapons  were  made  by  a  few  old  women  in  Calvert  County  for  carrying  ohickens.  It  begins  to 
be  done  for  improving  fowls  for  the  table  in  the  neighborhood  of  Philadelphia,  and  in  New-Yoilt 
tt  is  so  littlo  practiced  that  the  hotel  keepers  have  *'  CAPOir  CBicxxira  "  announced  in  large  let- 
len  on  their  bills  of  iare,  and  some  of  these  probably  never  felt  the  knife  until  it  was  applied  to 
their  throats.  It  is  to  be  lamented  that  the  practice  of  caponbmg  were  not  more  general-»«orely 
he  who  pleases,  ought  to  be  able  to  command  what  a  benevolent  monanb  said  he  would  have  tU 
bb  aobjects  enjoy,  afal  capon.  [£d.  Farm,  Uk 

•  Buckneirs  EocsleoUoo.  t  Khby  snd  Spenee^  Inlrsdnctifln  lo  EMoaaoloav.  ?oL  L 

I  fisspaiJ**  Organfc  Cbomlstrr. 
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SUMMER. 


**  The  MMOO  now  \»  all  delighl^ 

Sweet  cmile  the  peacing  houra, 
And  SuMMSS't  pkeiuurea,  at  tfaelr  high^ 

Are  tweet  m  are  her  flowera ; 
Hie  purple  morning  wakened  aooOt 

The  niid-da>'8  gleaminf(  din, 
Gray  Evening  wim  her  ailyer  moon. 

Are  aweet  to  mingle  in. 


*'  How  aweet  dM  teining  bra«e  ia  felt 

Breathed  throagh  tto  dancing  hongfaf , 
How  aweet  the  rural  voieea  meJt 

From  diatant  aheep  and  cowa. 
The  lovely  green  uf  wood  and  hill, 

The  humminga  in  the  air, 
Serenely  in  my  oreavt  inaiill, 

The  rapture  reigning  there.** 

Cl^AMM. 


I  HAVE  represented  Winter,  in  the  agricultui*al  sense,  as  the  season  of 
dormancy,  in  which  everything  remains  in  a  state  of  quiescence.  In  the 
same  sense  I  have  said  that  Spring  is  the  season  of  restoration  to  life, 
in  which  everything  again  stii*s  and  becomes  active.  Sum mbb,  on  the  same 
principle,  is  the  season  oi progress,  in  which  nothing  is  begun  or  ended— 
none  of  die  greater  operations  of  the  field  are  either  commenced  or  termi- 
nated, but  only  advanced  a  step  toward  the  consummation  of  all  things  in 
Autumn ;  and,  therefore,  the  mere  advancement  of  the  greater  operations 
involves  no  change  of  principle,  while  the  smaller  ones  present  so  varied 
an  aspect  as  to  excite  considei*able  interest. 

The  astronomical  cause  of  Summer,  as  one  of  the  seasons,  and  the  safety 
in  which  every  living  thing — whether  animal  or  vegetable — progresses  or 

Sows  under  its  influence,  ai*e  thus  succinctly  and  well  described  by  Mr. 
udie.  "  Summer  is  the  bloom  of  the  year — the  period  during  which  all 
the  growing  and  living  children  of  Nature,  which  wax  and  wane  with  the 
revolving  seasons,  are  in  the  spring-tide  of  their  activity,  and  when  all  those 
general  agencies  by  which  they  are  stimulated  are  working  to  the  very  top 
of  their  bent.  Summer  is,  both  in  die  literal  and  the  metaphorical  sense,  die 
season  of  blossoms  ;  and  as  the  blossoms  make  the  fruit,  the  ^vne  of  them 
is  really  the  most  important  of  the  whole.  In  our  middle  latitudes,  there 
is  a  very  beautiful  instance  of  design  and  adaptation  in  this.  The  grand 
stimulating  agent  in  all  is  terrestrial  acdon,  at  least  in  a  natural  view  of  it  on 
the  surface  of  the  earth,  and  the  intensity  of  this  action  is  made  up  of  two 
elements — ^the  position  of  the  twenty-four  hours  during  which  the  sun  is 
above  the  horizon,  and  the  altitude  of  the  sun  above  that  horizon.  Both 
of  them,  in  either  hemisphere,  increase  as  the  sun  declines  toward  that 
hemisphere,  or  rather  as  the  hemisphere  inclines  to  the  sun ;  though,  as 
the  first  of  these  is  the  apparent  result  of  the  second  as  a*  reality,  our  usin? 
an  expression  on  the  other  does  not  affect  the  result.  The  increase  or  de- 
crease of  altitude  is  the  same,  with  the  same  change  of  declination,  in  all 
latitudes ;  but  the  variation  in  time  above  the  horizon  increases  with  the 
latitude  :  consequently  the  higher  the  latitude  the  greater  the  change  of 
solar  action  with  the  same  change  of  declination.  The  change  in  declina- 
tion increases  from  the  solstice  to  the  equinox,  and  diminishes  from  the 
equinox  to  the  solstice.  Thus  the  increase  of  solar  action  begins  to  slacken 
at  the  vernal  equinox  in  March,  and  gradually  diminishes  till  it  becomes  O 
at  midsummer ;  af^er  this  the  decrease  commences.  This,  however,  only 
in  so  far  as  depends  on  the  altitude  of  the  sun ;  for  the  other  element,  the 
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time  wliich  tlie  sun  is  above  the  borizoii,  goes  on  increasing  till  tke  longest 
day,  or  day  of  the  solstice.  Thus,  in  the  advanced  part  of  the  summery 
there  is  a  diminished  increase  of  the  momentary  intensity  of  the  solar  acf- 
tion,  and  a  lengthening  of  its  dailv  duration.  What  is  given  to  the  presence 
of  the  sun  above  the  horizon  is  taken  from  its  absence  below  it ;  and  thus, 
as  the  summer  advances  towar4  the  longest  day,  all  thai  works  by  the  action 
of  the  sun  works  vnth  his  increase  of  intensity  and  for  a  longer  time.  Af- 
ter the  longest  day  is  past,  both  elements  of  the  s«i]ar  action  diminish, 
slowly  at  first,  and  more  rapidly  afterward,  until  the  summer  merges  in  the 
autumn.  Near  the  Equator  the  changes  are  comparatively  small,  and  they 
increase  with  the  latitude  ;  and  the  d^erenoes  in  this  respect  are  what  may 
be-called  the  celestial  differences  of  the  character  of  summer  in  different 
latitudes ;  but  teirestrial  causes  modify  them  so  much,  that  the  practical 
results  as  observed  are  very  different  from  what  the  celestial  theory  would 
give.  Still,  any  one  who  thinks  but  for  a  moment  will  not  fail  to  discover 
how  beautifully  the  season  of  bloom  is  secured  from  violent  action  either 
in  the  one  way  or  the  other.  This  is  enough  to  convince  us  that  the  action 
which  goes  on  in  the  production  of  Nature  during  the  summer  is  really  the 
most  important  of  the  whole  year ;  for  it  is  perfoi*med  with  the  maximum 
of  power  in  the  agents,  and  the  minimum  of  disturbance  in  their  operation. 
That  resistance  of  winter,  which  but  too  often  shrivels  the  young  leaf  and 
blights  the  early  blossom  in  the  spring,  is  vanquished  and  completely  stayed 
from  making  any  inroad  till  the  seasonal  purposes  of  Nature  are  accom- 
plished ;  and  the  ardor  of  the  stimulating  causes  which  have  vanquished 
the  destnictive  one,  are  slackened,  so  that  they  may  not  injure  that  which 
during  the  struggle  of  the  eai*ly  part  of  the  year  they  have  preserved.  All 
this,  too,  is  accomplished  by  means  so  very  simple  that  their  simplicity 
proves  the  most  wonderful  part  of  the  whole,  for  it  is  nothing  more  than 
the  planes  of  the  annual  and  daily  motions  of  the  earth  intersecting  each 
other  at  an  angle  of  about  23^  28' ;  and  the  line  of  intersection  passing 
through  the  equinoctial  points  of  the  diurnal  orbit'^ 

The  atmospherical  phenomena  of  summer  are  of  the  most  varied  and 
complicated  nature.  At  one  time  the  air  is  highly  elastic,  and  feels  balmy 
and  bracing,  indicated  by  the  high  position  of  the  mercury  in  the  barome- 
ter ;  at  another  the  mercury  descends,  and  almost  always  suddenly,  to  the 
lowest  point,  accompanied  with  gusts  of  wind  and  a  deluge  of  rain,  form- 
ing what  is  callled  a  tornado  in  the  tropics.  The  heat  of  the  air  at  one 
time  is  so  scorching  as  to  cause  us  to  seek  the  shade,  and  the  theimometer 
marks  its  intensity  ;  at  another,  a  chilling  gust,  accompanied  wit^  a  heavy 
shower  of  hail,  suddenly  brings  down  the  thermometer  many  degrees.  The 
air  to-dav  is  so  calm  and  breathless  that  not  a  ripple  is  visible  even  on  the 
bosom  of  the  great  ocean ;  to-morrow  a  hurricane  raises  the  waves  of  the  sea 
to  a  state  of  agitation  dangerous  to  the  safety  of  the  mariner.  Not  a  cloud 
is  seen  at  times  to  stain  the  purity  of  the  blue  vault  of  Heaven ;  at  others 
the  thunder-cloud  hovers  over  the  earth,  and  blackens  its  sui-face  vrith  a 
portentous  shadow.  These  changes,  in  summer,  are  usually  sudden  and 
of  short  duration,  and  they  are  requisite  to  preserve  the  healthy  state  of 
the  air.  Did  rain  not  fall  in  quantities,  the  vapor  absorbed  by  the  great 
capacity  of  heated  air  for  moisture  would  accumulate  beyond  due  bonds. 
Were  there  no  colder  strata  of  air  moving  about  to  condense  the 
warmer,  the  warmer  portion  containing  a  large  quantity  of  vapor  in  solu- 
tion would  always  be  elevated  beyond  the  reach  of  the  earth,  and  there 
waste  it9  latent  heat.  The  thunder-storm  of  sheet-lightninff  passing  from 
cloud  to  cloud,  ^e  most  common  display  of  electric  action  in  sumineirf  i^- 
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stores  the  electric  eqailibrium  of  the  air,  and  the  forked  lightning  rellcTei 
both  earth  and  air.  Did  not  the  hurricane  at  times  force  its  way  tbnngli 
the  calm  and  inert  air,  the  same  portion  of  the  atmosphere  woald  alwayi 
remain  over  the  same  locality,  and  become  vitiated  by  the  breath  of  aai- 
mals  and  the  exhalations  of  vegetables.  If  the  dews  failed  to  desceod  upon 
the  grass,  the  pasture  would  soon  become  parched  by  the  meridian  fervor 
of  the  summer  sun.  Thus,  all  the  agencies  of  Nature  are  required  to  keep 
the  air  in  a  healthy  state  for  animals  and  vegetables,  and  these  operate  ia 
the  most  beneficial  manner  in  summer — the  season  of  the  intenaest  action  of 
the  solar  rays. 

As  I  have  already  entered  verv  fully  into  the  state  of  the  weather  in  win- 
ter, in  Section  18,  p.  163  to  197  of  the  Ist  volume,  I  have  less  occasion  to  I^ 
vert  to  the  subject  here  ;  but  the  consideration  of  a  few  of  the  atmospheii- 
cal  phenomena  which  only  occur  in  sununer  was  purposely  reserved  uadl 
the  arrival  at  that  season  ;  and  these  phenomena  were,  thunder  and  light- 
ning, dew,  hail,  and  easterly  winds.     The  origin  of  the  electricity  of  tlie 
air  was  indicated  at  sufficient  length  from  (299)  to  (312).     The  presecce 
of  electric  matter  being  accounted  for,  the  rationale  of  a  tkunder-stom  b 
simple,  and  it  is  this :  The  electiic  fluid,  as  the  agency  of  electricity  is  oil- 
ed, for  want  of  a  better  name,  derived  from  sources  enumerated  ia  tbe 
above  parag^phs,  accumulates  in  the  clouds  of  vapor.     When  two  cloads, 
thus  provided  with  electric  matter  beyond  their  usual  state,  are  not  fir 
from  each  other,  the  electricity  of  the  one  becomes  positive,  that  is,  b  sa 
active  state ;  and  that  of  the  other,  as  a  necessary  consequence,  becoma 
negative^  that  is,  in  a  passive  state.     Why  these  opposite  states  of  dectn- 
city  always  coexist  when  near  each  other,  it  is  impossible  to  say;  but  tbe 
fact  is  established  as  an  unvarying  law  of  electric  matter.  When  two  doods 
thus  in  these  opposite  states  are  near  each  other,  they  attract  and  approach, 
and  when  the  approach  comes  within  the  distance  in  which  the  force  of  the 
positive  electricity  is  able  to  overcome  the  resistance  of  the  air  betreea 
the  positive  and  negative  clouds,  the  fluid  leaves  the  positive  and  eoteis  in- 
to the  negative  cloud  in  such  quantity  as  to  restore  the  equilibrium  of  both. 
The  forcible  passage  of  the  electric  fluid  causes  a  concussion  ia  the  ur 
between  the  two  clouds,  and  the  vibrations  occasioned  by  the  concuaaoa 
striking  against  the  earth  and  mountains,  cause  the  noise  which  is  head 
in  thunder.     The  time  taken  by  the  electric  fluid  in  passing  from  one  doad 
to  another  is  inappreciable,  but  the  velocity  of  sound  is  calculable.  For 
ev'ery  4-}  seconds  of  time  which  elapse  after  seeing  the  lightning  to  btu" 
ing  the  thunder,  the  clouds  are  situate  as  many  miles  from  the  auditor.— 
Far  at  sea,  where  there  are  no  objects  for  sound  to  be  reflected  from,  thuo- 
der  is  never  heard ;  whereas,  in  a  mountainous  country,  it  inspires  terror, 
though  it  is  obvious  that  thunder,  a  mere  sound,  can  do  no  harm,  and  light* 
ning,  which  can  do  harm,  does  all  the  mischief  it  can  do  before  we  arennde 
aware  of  its  danger. 

The  phenomenon  o£dew  is  familiar  to  every  person  who  lives  in  the  coon- 
try.  In  the  hottest  day  of  summer  the  shoes  become  wet  in  walking  over 
a  grass-field  at  sunset,  and  they  may  then  become  as  eflectually  wett^  uio 
wading  through  water.  The  late  Dr.  Wells  investigated  the  phenomena  of 
dew  more  closely  than  any  other  person ;  and  his  experiments,  as  detailed 
in  his  instructive  essay  on  that  subject,  appear  to  have  been  very  sadsfactoii* 
ly  conducted ;  and  ^e  theory  which  he  established  on  these  experimeots 
is  the  one  now  embraced  by  philosophers.  From  that  essay  I  shall  firrt 
relate  a  few  of  the  circumstances  which  influence  the  production  of  dew; 
and  then  give  Dr.  Wells's  theory  of  its  formation,  in  contradistinction  to 

those  of  other  philoaophen.    "  Aristotle  and  many  other  writen,"  nn 
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)r.  Wells,  "  have  remarked  that  dew  appears  only  in  calm  and  serene 
igbts.  This  remark  of  Aristotle,  however,  is  not  to  be  received  in  its 
Lrictest  sense,  as  I  have  frequently  found  a  small  quantity  of  dew  pn 
rass,  both  in  windy  nights,  if  the  sky  was  clear  or  neany  so,  and  in 
loudy  nights,  if  there  was  no  wind.  If,  indeed,  the  clouds  were  high  ao^ 
be  w.eather  calm,  I  have  sometimes  seen  on  g^rass,  though  the  sky  wa^ 
ntirely  hidd^n,  no  very  inconsiderable  quantity  of  dew.  Again,  according 
3  my  observation,  entire  stillness  of  the  atmosphere  is  so  far  ft'om  beinjg 
ecessary  for  the  formation  of  this  fluid,  that  its  quantity  has  seemed  to 
le  to  be  increased  by  a  very  gentle  motion  of  the  air.  Dew,  howevejy 
as  never  been  seen  by  me  on  nights  both  cloudy  and  windy.  If,  in  the 
ourse  of  the  night,  the  weather,  from  being  calm  and  serene,  should  be- 
oroe  windy  and  cloudy,  not  only  will  dew  cease  to  form,  but  that  which 
(ras  formed  will  either  disappear  or  ^minish  considerably.  In  calm 
weather,  if  the  sky  be  partially  covered  with  clouds,  more  dew  will  ap- 
pear than  if  it  were  entirely  covered,  but  less  than  if  it  were  entireij 
iear.  Dew  probably  begins  in  the  country  to  appear  upon  gi*ass,  ip 
laces  shaded  from  the  sun  during  calm  and  clear  weather,  soon  after  th^ 
eat  of  the  atmosphere  has  declined ;  and  I ,  have  frequently  felt  graa^ 
loist  in  dry  weather  several  hours  before  sunset.  On  the  other  hand^  I 
ave  scarcely  ever  known  dew  to  be  present  in  such  quantity  upon  grass 
J  to  exhibit  visible  drops  before  the  sun  was  very  near  the  horizon,  or  t^^ 
*e  very  copious  till  some  time  after  sunset.  It  also  continues  to  form  ij^ 
haded  places  afler  sunrise  ;  and  if  the  weather  be  favorable,  more  de^ 
jrms  a  little  before,  and,  in  shaded  places,  a  little  afler  sunrise,  than  9$ 
ny  other  time.  The  fprmatjion  of  dew,  nfter  it  has  once  commenced,  con- 
iQues  during  the  whole  night,  if  the  weather  remain  still  and  serene^ 
)nring  nights  that  are  equally  clear  and  calm,  dew  oflen  appears  in  verr 
nequal  quantities^  even  after  allowance  has  been  made  for  any  difference 
1  their  lengths.  One  great  source  of  their  difference  is  very  obvious,  for, 
;  being  manifest,  whatever  theory  be  adopted  concerning  the  immediate 
ause  of  dew,  that  the  more  replete  the  atmosphere  is  with  moisture,  pre- 
i(>usly  to  the  operation  of  that  cause,  the  more  copious  will  be  the  pre- 
ipitation  of  moisture  in  the  atmosphere,  must  likewise  tend  to  incres^se 
!ie  production  of  .dew.  Thus  dew,  in  equally  calm  and  clear  nights,  }p 
lore  abundant  shortly  after  rain  than  during  a  long  tract  of  dry  weather. 
t  li  more  abundant  during  S.  and  W.  wipds,  than  during  those  which 
low  from  the  N.  and  the  E.  Dew  is  commonly  more  plentiful  in  spring 
nd  autumn  than  in  summer ;  the  reason  is  that  a  gi*eater  diflerence  is 
eQerally  found  between  the  temperature  of  the  day  and  the  night  ip  thp 
)rmer  seasons  of  the  year  than  m  the  latter.  Dew  is  always  very  copi* 
US  on  those  clear  and  calm  nights  which  are  followed  by  misty  or  foggy 
lornings ;  the  tufbidness  of  the  air  in  the  morning  showing  that  it  muajt 
ave  contained,  during  the  preceding  night,  a  considerable  quantity  qf 
loisture.  I  have  observed  dew  to  be  unusually  plentiful  on  a  clear  mom- 
ig  which  had  succeeded  a  cloudy  night.  For  the  air  having,  in  th^ 
ourse  of  the  night,  lost  little  or  no  moisture^  was  in  the  morning  charged 
ith  more  watery  vapor  ijian  it  would  have  been  if  the  night  had  alpo  been 
tear.  Heat  of  the  atmosphere,  if  other  circumstances  are  favorable, 
'hich,  according. to  my  experience,  they  seldom  are  in  this  country^  occa- 
ons  a  great  formation  of  dew.  For,  as  the  power  of  the  air  to  .retain 
'atery  vapor  in  a  pellucid  state  inci:ea8e8  ponsiderably  faster  while  its 
)mperature  is  rising  than  in  propovtion  to  the  heat  acquired,  a  decre(as# 
P  its  .heat  in  any  small  given  quantity  during  the  night  must^  bring  it,  if 
le  lemperature  be  l^gh,  mutih  nearer  tp  the^oint  91  repletion  belpre  j| 
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be  acted  upon  by  the  immediate  cause  of  dew,  than  if  tbe  temperatorv 
were  low.  I  always  found  when  tbe  clearness  and  stillness  of  tbe  atmo- 
sphere were  tbe  same,  that  more  dew  was  found  between  midnight  and 
sumise,  than  between  sunset  and  midnight,  thoueb  tbe  positire  quantity 
of  moisture  in  the  air  must  have  been  less  in  the  tormer  than  in  the  latter 
time,  in  consequence  of  a  previous  precipitation  of  part  of  it.  The  reason, 
no  doubt,  is  the  cold  of  the  atmosphere  being  greater  in  the  latter  than  in 
the  prior  part  of  the  night." 

Theories  of  the  formation  of  dew  have  been  proffered  by  many  philoso* 
phers,  from  the  days  of  Aristotle  to  the  time  of  Dr.  Wells.    "  Dew,  ac- 
cording to  Aristotle,"  remarks  Dr.  Wells,  is  "  a  species  of  rain  formed  in  the 
lower  atmosphere,  in  consequence  of  its  moisture  beingr  condensed  by  the 
cold  of  the  night  into  minute  drops.    Opinions  of  this  kind,  respecting  the 
cause  of  dew,  are  Ftill  entertained  by  many  persons,  among  whom  is  the 
▼ery  ingenious  Mr.  Leslie,  of  Edinburgh."     This  view  is  erroneous,  be- 
cause "  bodies  a  little  elevated  in  the  air  become  moist  with  dew,  while 
similar  bodies,  lying  on  the  ground,  remain  dry,  though  necessarily  from 
their  position  as  liable  to  be  wetted  by  whatever  falls  from  the  heavens,  as 
the  former."     Dufay  concluded  that  dew  is  an  electric  phenomenon,  but 
it  leaves  untouched  bodies  which  conduct  electricity,  while  it  appears 
upon  those  which  cannot  transmit  that  influence.    All  the  theones  on 
dew,  to  the  time  of  Dr.  Wells,  omitted  the  important  part  that  the  pro- 
duction of  dew  is  attended  with  cold,  and  this  is  a  very  important  omis- 
sion, since  no  explanation  of  a  natural  phenomenon  can  be  well  founded 
which  has  been  built  without  a  knowledge  of  one  of  its  principal  circum- 
stances.    "  It  may  seem  strange  to  many,"  continues  Dr.  Wells,  "  that 
neither  Mr.  Wilson  nor  Mr.  Six  applied  the  fact  of  the  existence  of  cold 
to  its  production,  to  the  improvement  of  the  theory  of  dew.     But,  accord- 
ing to  their  view  of  the  subject,  no  such  use  could  have  been  made  of  it 
bv  them,  as  they  held  the  formation  of  that  fluid  to  be  the  cause  of  the  cold 
oDserved  with  it.    I  had  many  years  held  the  same  opinion,  but  I  began 
to  see  reason,  not  long  after  the  regular  course  of  my  experiments  com- 
menced, to  doubt  its  truth,  as  I  found  that  bodies  would  sometimes  become 
colder  than  the  air  without  being  dewed ;  and  that  when  dew  was  found, 
if  different  times  were  compared,  its  quantity  and  the  degree  of  cold 
which  appeared  with  it  were  very  far  from  being  always  in  the  same  pro- 
portion to  each  other.     The  frequent  recurrepce  of  such  observation  at 
length  corrected  the  doubt  of  the  justness  of  my  ancient  opinion  into  a 
conviction  of  its  error,  and  at  the  same  time  occasioned  me  to  conclude 
that  dew  is  the  production  of  a  preceding  cold  in  the  substance  upon  which 
it  appears."     Dr.  Wells's  theoi*y,  therefore,  is  "  that  the  cola  observed 
with  dew  is  the  previous  occurrence,  and,  consequently,  that  the  forma- 
tion of  this  fluid  has  precisely  the  same  immediate  cause  as  the  presence 
of  moisture  upon  the  outside  of  a  glass  or  metallic  vessel,  where  a  liquid 
considerably  colder  than  the  air  has  been  poured  into  it  shortly  before." 
As  an  obvious  application  of  this  theory,  the  experiments  of  Dr.  Wells, 
which  led  to  its  establishment,  evince  that  of  all  natural  substances  grrass 
is  peculiarly  adapted  to  the  exhibition  of  dew,  inasmuch  as  it  becomesy 
under  ordinary  circumstances,  colder  than  the  air  above  it,  by  the  radia 
tion  of  more  heat  toward  the  heavens  than  it  receives  in  any  way,  and, 
accordingly,  whenever  the  air  is  calm  and  serene,  dew  may  be  seen  on 
grass,  when  it  may  not  be  observed  on  other  substances. 

But  it  has  been  alleged  by  Dufay  that  dew  is  the  condensation  of  vapor 
rising  out  of  the  earth  upon  the  grass  on  it,  because  objects  removed  higner 
from  the  surface  of  the  earth,  as  trees,  are  exempt  from  dew:  and  iiSs  is 
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a  very  popular  opinion ;  but  it  is  an  erroneous  one,  and  the  phenomenon 
can  be  explained  on  other  principles,  because  the  lower  air  in  a  clear  and 
calm  evening  is  colder  than  the  upper,  and  it  contains  more  moisture 
than  the  upper;  and  hence,  on  all  these  considerations,  it  will  sooner  de- 
posit a  pait  of  its  moisture.  At  the  same  time,  it  is  true  that  vapor  does 
rise  from  the  earth,  and  it  may  be  condensed  as  dew ;  for  we  find  the 
grass  firat  becoming  moist  with  dew,  then  th^  substances  raised  above  it, 
while  both  indicate  an  equal  degree  of  cold ;  but  all  the  quantity  of  dew 
from  this  cause  can  never  be  g^eat,  because  until  the  air  be  cooled  by  the 
substances  attractive  of  dew  with  which  it  comes  in  contact  below  its 
point  of  repletion  with  moisture,  it  will  always  be  in  a  condition  to  take 
up  that  which  has  been  deposited  upon  grass,  or  other  low  bodies,  by 
warm  vapor  emitted  by  the  earth,  just  as  the  moisture  formed  on  a  mirror 
•by  our  breath  is,  in  temperate  weather,  almost  immediately  carried  away 
by  the  surrounding  air.  Agreeably  to  another  opinion,  the  dew  found  on 
growing  vegetables  is  the  condensed  vapor  of  the  very  plants  on  which  it 
appears ;  but  this  also  is  erroneous,  because  dew  forms  as  copiously  iipon 
dead  as  upon  living  vegetable  substances ;  and  "  if  a  plant,"  as  Dr.  Wells 
observes,  *'  has  become,  by  radiating  its  heat  to  the  heavens,  so  cold  as  to 
be  enabled  to  bring  the  air  in  contact  with  it  below  the  point  of  repletion 
with  moisture,  that  which  forms  upon  it  from  its  own  transpiration  will  not 
then  indeed  evaporate.  But  although  moisture  will  at  the  same  time  be 
communicated  to  it  by  the  atmosphere,  and  when  the  difierence  in  the 
eopiousness  of  these  two  sources  is  considered,  it  may,  I  think,  be  safely 
concluded  that  almost  the  whole  of  the  dew  which  will  afterward  form 
upon  the  plant  must  be  derived  from  the  air ;  more  especially  when  the 
coldness  of  a  clear  night,  and  the  general  inactivity  of  plants  in  the  ab- 
sence of  light,  both  lessening  their  transpiration,  are  taken  into  account.** 
Hoarfrost  is  just  frozen  dew,  but  as  it  only  appears  when  the  surface  of 
the  earth  is  sealed  with  frost,  the  vapor  of  which  it  is  formed  cannot,  of 
course,  at  the  time,  perspire  from  the  earth.* 

Another  remarkaole  phenomenon  in  summer  is  hail,  "  The  difficulty 
for  accounting  for  the  retention  of  masses  of  ice  in  the  free  atmosphere, 
observes  Professor  Forbes,  **  is  certainly  very  great.  Perhaps  no  hy- 
pothesis more  satisfactory,  certainly  none  more  ingenious,  has  follpwep 
that  of  Volta,  who  conceived,  from  the  highly  electric  condition  of  the 
atmosphere,  almost  universally  attending  the  production  of  hail,  that  th'e 
frozen  masses  were  kept  in  a  state  of  reciprocating  motion  between  two 
clouds  oppositely  charged  with  electricity,  until  the  increase  of  the  masb 
rendered  the  force  of  gravity  predominant,  or  the  electric  tension  of  the 
clouds  was  exhausted  by  mutual  re&ction.'*t  As  hail  is  a  very  curious 
and  highly  interesting  phenomenon,  a  few  facts  regarding  its  occurrence 
and  the  forms  of  hailstones  may  prove  instructive.  ''  Hail  generally  fall^ 
in  the  hottest  hours  of  the  day  in  Spain,  Italy  and  France.  It  falfe  m  Eu 
rope  generally  in  the  day,  and  selaom  in  the  night.  It  seldom  falls  in 
^^nter,  though  at  Plymouth,  according  to  Mr.  Ghddy,  there  seems  to  be 
an  exception.  Thus,  in  the  course  of  21  years,  the  recurrence  in  each 
nionth  was,  in 

Jan^iBry 5i3  times  May 7  times  September 6  times 

JPelvmary 95    ..  Jtome ^ 5    ..  October 17    .. 

If  arch  • 95    ..  Jaly I    ..  Koivember. 99    .•' 

JLprU. 97    ..  Aagost 0    ..  December .«..••• 45    ••• 

In  August  is  absoluta  xero»  wid  in  December  is  the  maximum.    Rain  iailg 
in   all  seasons,  snow  in  winter,  hail  principally  in  summer.    The  appear- 

*  y/^»nm  <m  Dew,  lecond  edltioo,  1815L  f  Feibei'i  Beportoa  HMeocologjr,  feL'L 
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ance  of  hul-clouds  Aeems  to  be  diBtingiUBked  itota  €thiBT>stofmj  clmniB  kj 
a  remarkable  shading ;  their  edges  j>re6eiit  %  multitude  of  indeutatiooa^ 
and  their  surfaces  disclose  here  and  theve  immenae  in^gular  protuber* 
ances.    Hail  seldom  falls  on  mountains,  which  indicates  lowness  of  ckmda, 
which  Arago  has  seen  cover  the  valley  with  fog,  while  tbe  movntains  ware 
clear  above.    Tbe  form  of  hailstones  varies.     iThey  are  aear)f  miform 
when  thqy  fall  on  the  same  level ;  and  in  the -same  storm  tb^y  have  .^Bdlan 
amaDer  on  the  tops  of  mountains  than  on  the  plains.     Change  of  temper- 
ature or  wind  changes  the  form  of  hail.    On  ftbJttly,  1769,  M.  Adanson 
observed  G-sided  pyramids  fall,  but  the  wind  changing  4o  N.£.,  changed 
them  to  convex  lenses,  and  so  transparent -aa  to  transfer  objects  withoet 
Sstortion.     Hail  ^  is  sometimes  attended  with  apongy  snow,  which  may 
Hiave  formed  the  interior  of  ihe  hailstone,  wbUe  its  exterior  was  tnuMpar- 
ent  ioe.    It  has  been  supposed  from  this,  that  the  different  poitiona  have 
Ibeen  formed  under  different  circumstances.     Leslie  imagines  the  spongy 
•texture  to  result  from  an  atom  of  water  having  been  suddenly  frozen,  &« 
particles  of  perhaps  rarefied  air  suddenly  driven  into  tbe  -center.     The 
.^yratmidal  form  fell  at  Aberdeen  on  29th  November,  1823.     Tbe  naual 
xbrm  of  hail  is  a  concentiic  lamellar  structure,  with  «  stellular  fibrous  ar^ 
rangement.     There  is  great  difficulty  in  accounting  for  large  masses  df 
Ice  m  the  atmosphere,  as  hail  cannot  take  above  1  minute  in  falling  from 
low  clouds."* 

Tlie  forms  of  the  clouds  in  summer  are  very  distinctly  marked.    When 
a  deposition  of  vapor  is  taking  place  in  the  higliest.part  of  the  atmosphere, 
the  cirruSf  or  curl-cloud,  appears  (283),  and  it  sometimes  soon  disappean, 
which  is  a  sign  of  fine  weather ;  but  instead  of  disappearing,  it  ma^  de- 
scend a  little  lower,  and  be  converted  into  the  cirro-cumfikiM  (237),  wbichis 
tthe  form  of  that  elegant,  light,  flocculent  cloud  so  often  seen  in  a  Suesuas- 
mer  day.    A  farther  deposition  changes  the  small  cloud  into  the  larger 
H^umulus,  called  the  day-cloud  in  summer,  because  it  disappeai^  into  an- 
other form  in  the  evening.     The  ctimuJus  jot  heap  jnay  may  be  seen  dis- 
tinctly represented  in  the  plate  of  the  Liecester  tup,  both  above  tbe  animal 
'Imd  above  the  horizon,  where  it  frequently  takes  up  its  position  for  the 
ffreater  part  of  the  day,  resting 'On  the  vapor  plane.    When  a  large  cumu- 
%s   rises  fi*om  the  horizon   in   the  daytime,  end  shows  white  towering 
lieads,  it  is  a  sign  of  a  storm  or  a  fall  of  rain  from  that  quarter ;  and  the 
"wind  vnll  change  to  that  direction  in  the  course  of  the  next  24  hours.  This 
threatening  cloud,     is    called     cumulo^rattu*        In  calm,  serene  even- 
ings in  summer,  the  dqy-cloud  -or  cumulus  descends  and  spreads  itself 
along  the  bottom  of  valleys,  or  in  hollows -of  the  open  country,  cfnrerinff 
ihe^ound  like^  lake  as  seen  in  moonlight,  or  with  a  partid  sheet  of 
snow.    This  is  the  true  stratus  cloud.    Tall  objects,  such  as  trees,  Bteeplea, 
mi  even  elevated  ground,  .jut  through  it  like  rocks  and  islands  in  a  lake. 
*T'he  air  is  then  perfectly  calm,  die  temperature  is  delight&lly  warm,  and 
Ihe  nitenseness  of  the  silence  is  i>roken  only  by  the  anipe  'drumming  in 
^t8  curious  somexsets  in  the  air— Iry  the  harsh  ventriloquous  cry  of  -tbe 
icom-craik  among  the  grass — or  \j^  tbe  occasionarbai^cfng  of  the  watob- 
Bog  at  some  distant  homestead.      The  morning  after  sudh  a  nigbt  is 
sure  to  usher  in  a  bright  and  peerless  sun,  whose  steady  heat  will  soon 
"^Vttpordte'thei  sheet-like  stratus-cloud  Brom  fhe  valley  and 'hollows,  and  ele- 
irate4t,  in  the  fbiin<ofthe  -bealutifiil^y-eload,  above  the  mountain-top  er 
llie  liorizon. 

The  «direotion>qf  the wtwJrfafiBi>aci>  iwyHiatftilMpAi'tto  eomiHei^tieii 
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of  the  weather  in  summer ;  for  iti  no,  other  season  does  the- slightest  mriaK 
don  of  the  wind  make  so  decided  changes  on  the  weather.    If  we  assent- 
to  the  general  conclusion  in  regard  to  the  cause  of  winds,  that  it  is  the  pala- 
tial changes  of  temperature  which  are  their  chief  general  cause,  we  Hiaj» 
expect  the  winds  to  he  most  variahle  in  summer,  since  changes  of  tempee^*. 
tore  ace  most  likely  to  occur  at  that  season ;  and  the  change  of  the  wtnd^ii 
the  most  ready  inaicatibn  of  the  change  of  temperature,  especiall  j  in  the* 
upper  portion  of  the  atmosphere.     In  the  torria  zone,  while  the  barometi** 
seldom  varies  bat  in  a  tnfliug  den'ee,  in  the  temperate  zone*  it »  im* 
less  fickle  than  the  wind".     This  indication  of  a  loss  of  weight  in  the  Uh 
mosphere  can  arise  only  from  a  local  diminution  of  its  elbsticity,  most  like*- 
ly  fi'om  changes  of  temperature.     But  the  most  remarkable  effect  in  MhiK 
tion  to  the  wind  in  summer,  is  the  constancy  with  which  it  blows  from  thtt* 
east  in  the  early  part  of  that  season  ;  and  so  invariable  is  this  phenometton, 
that  every  person  who  dwells  on  the  east  coast  of  Great  Britain  is  quit»» 
familiar  with  it,  as  every  one  feels  the  keenness  of  the  east  wind,  and  e^m^ 
ry  one  knows  the  aptitude  with  which  catarrhal  affections  are  produced!  b^ 
it    An  explanation  of  this  remarkable  phenomenon  cannot  rail  to  proT# 
interesting ;  and  as  a  very  rational  solution  of  its  recurrence  has  been  giv*^ 
en  by  Mr.  Samuel  Marshall,  I  shall  copy  his  succinct  but  satisfactory  ae» 
count  of  it.     Afler  statinsr  that  the  east  winds  in  early  summer  usuaRf 
prevail  from  the  middle  of  April  to  the  7th  or  8th  of  May,  or  even  to-  tb^ 
LSthof  May,  and  I  may  add  that  ic  continued  alt  June  in  1843,  Mr.  Maiv 
shall  then  proceeds  to  account  for  the  cause  of  the  phenomenon.    *'  In 
Sweden  and  Norway,,  the  face  of  the  country  is  covered  with  snow  to  th» 
middle  of  May  or  longer.     This  frozen  covering,  which  has  been  fbrmedf 
during  winter,  grows  gradually  shallower  to  the  15th  or  16th  of  May,  or- 
until  the  sun  has  a^^quired  17^  or  18^  N.  declination ;  while,  on  the  other- 
hand^  the  valleys  and  mountains  of  England  have  received  an  accession  of* 
Sli^  or  25^.     On  this  account,  when  the  temperatui-e  of  Sweden  and  Nor- 
way is  cooled  down  by  snow  to  32P,  that  ot  Britain  is  24^  or  26^  htghev 
than  that  of  the  preceding  countries.     Because,  while  the  ground  is  c»9^ 
ered  with  snow,  the  rays  of  the  sun  are  incapable  of  heating  the  air  abo<v#» 
3j2^f  the*  freezing  point.     For  this  reason,  the  air  of  England  is  24^  or  M^ 
more:  heated  than  that  of  the  before-mentioned  countries.  The  air  of  Swe* 
den  and  Norway  will  then,  of  course,  bv  the  laws  of  compai'ative  specifio- 
g^ravity,  displace  that  of  England,  and,  from  the  relative  situation  or  thoto- 
countnes  with  this  country,  will  produce  a  N.E.  wind.     The  current  is  in 
comm/)n  stronger  by  day  than  by  night,  because  the  variation  of  tempen^ 
tnre  is  at  that  time  the  greatest,  being  frequently  from  50^  to  60^  about 
noon,  and  sinkioe  to  32^  in  the  night.*'*     Some  of  the  most  obvious  pvog-^ 
Bostics- of  the  wind  in  summer  are,  when  the  wind  is  variable,  rain  is  not 
far  distant ;  when  it  blows  low,  and  raises  the  dust  much,  it  has  the  8Mb» 
eflfect ;  but  when  there  are  small  whirlwinds  raising  the  dust  along  the^ 
road  or  corn-fields,  it  is  a  sign  of  di*y  weather.     I  remember  of  seeine-  % 
beautiful  whirlwind,  in  a  calm  hot  day,  in  the  neighborhood  of  Berliii)^ 
raise  the  sand  of  a  field,,  the  soil  being  mostly  composed  of  that  substance, 
in  a  perpendicular  direction  to  a  great  hight  in  the  air.     When  currents  of 
air  are  seen  to  move  in  different  directions,  that  which  the  upper  current 
takes  will  ultimately  prevail.    At  tim^  in  summer,  and  particularly  in  the 
evening,  it  is  hard  to  say  from  which  quarter  the  current  comes,  when  a  wet* 
ted  finger  held  up  will  tell  the  quaiter,  firom  the  cold  produced  on  it  by  con- 
flequent  evapocation  of  the  maia^ture.      Tha  pleasant  phenomena  of  the 

*  Brewitar'i  Joonul  of  SoioBM^  toL  tBL 
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laod  and  sea  breezes  are  distinctly  marked  in  fine  waim  weather  in 
•uminer.  When  winds  blow  strongly  from  any  quarter,  even  from  the 
warm  west,  for  two  or  three  days  in  succession,  the  temperature  of 
the  air  is  much  diminished,  sometimes  as  much  as  20^,  and  seldom  leaa 
Iban  l(P. 

So  much  for  the  atrial  speculations  of  summer.     Let  us  now  notice  the 
humbler  toils  of  the  fields     These,  as  I  haye  already  observed,  require  to 
be*advanced  a  stage  toward  their  completion  in  autumn.     The  first  opera- 
tion which  calls  for  the  plowman's  attention  in  summer  is  the  tumtp-lanclp 
which  is  now  drilled  up,  dunged,  and  sown.  The  culture  of  the  turnip  is  a 
most  important  and  stirring  operation,  affording  much  interesting  work  in 
Bingling  and  hoeing  the  plants  for  the  greater  part  of  the  season.    In  the 
bight  of  summer,  young  stock  luxuriate  on  the  riches  of  the  pasture-field, 
while  forage  plants,  consisting  of  vetches,  rape,  or  broad  clover,  are  allow- 
ed to  g^ow  until  the  general  season  of  want,  between  the  failure  of  pas- 
ture and  the  premature  consumption  of  turnip.     Before  stock  take  pos- 
session of  the  pasture-fields,  the  hedger  makes  it  a  point  to  put  the  fences 
is  a  complete  state  of  repair,  and  to  second  his  exeitions,  the  carpenter 
and  smith  make  the  field-gates  secure  for  the  season.     Fattened  stock  are 
seldom  allowed  to  taste  the  pastui'e,  they  being  disposed  of  off  the  tur- 
mps  to  the  butcher  or  dealer.     The  fat  cattle  are  almost  always  then  sold. 
Young  cattle  and  cows  are  sent  to  the  grazing  field  of  the  farm,  thouch 
turnip  sheep  are  not  unfrequcntly  retained  on  g^rass  until  the  fleece  is  clip- 
ped from  their  backs  (the  season  being  nigh  at  hand,)  and  after  that  they 
also  are  disposed  of.     The  separation  of  ewe  and  lamb  is  now  effected  ; 
and  the  respective  marks  of  age,  sex,  and  ownership,  are  put  on  each. 
Horses  now  live  entirely  another  sort  of  life,  being  transferred  fix>m  the 
confinement  of  the  collar  in  the  stable  to  the  per^ct  liberty  of  the  field, 
and  heartily  do  they  enjoy  themselves  there.     The  brood  mare  now  brings 
forth  her  foal,  and  receives  immunity  from  labor  for  a  time.    Hay-making 
is  represented  by  poets  as  a  scene  of  unalloyed  pleasure.    No  doubt  lads 
and  lasses  are  then  as  merry  and  chirping^  as  grasshoppers,  but,  neverthe- 
less, in  spite  of  buoyant  spirits,  hay-maknig,  in  sober  truth,  is  a  labor  of 
much  heat  and  neat  toil---tbe  constant  use  of  the  hay-rake  and  pitch-fork, 
in  hot  weather,  being  no  sinecure.  Early  as  the  season  is,  preparations  are 
made  in  summer  for  the  next  year's  crop.     The  bare  fallow  is  worked  and 
dunged,  and  it  may  be  limed  too,  in  readiness  for  the  seed  in  autumn. — 
Sununer  is  of  all  others  the  season  in  which  the  fanner  most  seriously 
makes  his  attacks  on  those  spoilers  of  his  clean  fields,  and  contaminators 
of  the  samples  of  his  grain — ^the  weeds.    Whether  in  stocked  pastures, 
upon  tilled  ground,  along  drills  of  green  crops,  among  growing  com,  or  in 
hedges,  young  and  old,  weeds  are  daily  exterminated,  and  the  extermination 
is  most  effectually  acconiplished  by  the  minute  and  pains-taking  exertions  of 
female  field- workers.    For  these  purposes  they  are  provided  with  appro- 
priate cleaning  instiniments.     This  is  the  season,  too,  in  which  his  stock 
and  crops  are  sometimes  seriously  affected  by  the  attacks  of  insects.  Where 
building-stones  are  plentiful,  and  the  risk  great  from  the  oveiffowings  of 
rivulets  in  winter,  summer  is  also  the  season  for  the  erection  of  stone  dykes 
as  fences  between  fields,  and  of  embankments  along  the  margins  of  rivers. 
The  former  afford  a  substantial  fence  at  once,  the  latter  form  insuperable 
barriers  against  an  element  powerful  alike  whether  exerted  for  or  against 
Man's  operations. 

Every  operation  requires  constant  attention  in  summer,  for,  the  season 
being  active  in  its  influences,  farmers  must  then  put  forth  their  energies  to 
meet  its  rapicT  effects,  whether  these  tend  to  forward  or  retard  his  efforts. 

(MS) 


SUMMER.  249 


The  lonff  hours  of  a  summer  day,  of  which  at  least  ten  are  spent  in  the 
fields — the  ordinary  high  temperature  of  the  air,  which  suffuses  the  body 
of  the  workine  man  in  constant  perspiration — and  the  fatiguing  nature  of 
all  field-work  m  summer,  bear  hard  as  well  on  the  mental  as  the  physical 
energies  of  the  laborer,  and  cause  him  to  seek  for  rest  at  a  comparatively 
early  hour  of  the  evening.  None  but  those  who  have  experienced  the 
fatigue  of  working  in  the  fields  in  hot  weather,  and  for  lone  hours,  can 
truly  appreciate  the  luxury  of  rest — a  feeling  truly  described  m  these.sini- 
ple  lines : 

**  Vbfit  it  the  time  for  reiC. 

How  sweet  when  labcKra  elote 
To  ntber  round  the  aching  hrsett 

Ine  curtain  of  repoie — 
Stretch  the  tired  VuabB,  and  lay  the  head 

Upon  one's  own  del%htftil  bed  I** 

MOMTOOKBBT. 

The  hours  devoted  to  field-work  vary  in  summer  in  different  parts  of 
the  country.    On  the  borders  it  is  the  practice  to  go  very  early  to  the 
morning  yoke,  as  early  as  4  o'clock,  that  tne  forenoon's  work  may  be  over 
by  9,  and  that  there  may  be  time  to  rest  in  the  heat  of  the  day ;  the  after- 
noon's yoking  commences  at  1  o'clock,  and  continues  till  6  o'clock.    There 
are  thus  10  hours  spent  in  the  fields.    But  in  most  parts  of  the  country, 
the  morning  yoking  does  not  commence  till  6  o'clock,  and,  on  terminating 
at  11,  there  are  only  2  hours  £br  rest  and  dinner  till  1  o'clock,  when  the 
afternoon's  yoking  begins.     In  other  parts,  only  4  hours  are  spent  in  the 
morning  yoking,  when  the  horses  loose  at  10  o'clock,  and  yoking  again 
from  2  to  6  in  the  afternoon,  only  eight  hours   are  spent  in   the   fields, 
and  the   men  are  employed   elsewhere    by    themselves    for    2    hours. 
This  is  practiced  where  the  plowmen  are  made  to  do  the  work  of  field- 
workers,  and  where  a  large  numbers  of  diaughts  are  kept.     Perhaps  the 
best  division  of  time  is  to  begin  the  yoking  at  5  o'clock  in  the  morning, 
loose  at  10,  yoke  again  at  1,  and  loose  at  6  in  the  evening,  affording  3 
hours  for  rest  to  man  and  horse  at  the  hight  of  the  day,  and  10  hours  in 
the  field.    Day-laborers,  when  not  dependent  on  the  horses,  as  well  as 
field-workers,  usually  work  from  7  to  12,  and  from  1  to  6  o'clock  in  the 
evening,  having  1  hour  for  rest  and  dinner.     When  laborers  take  their  din- 
ner with  them  to  the  field  of  their  operations,  this  may  be  a  good  enough 
division  of  time;  but  when  they  have  to  go  home  to  dinner,  1  hour  is  too 
little  for  the  purpose,  and  affords  no  time  for  rest  between  yokings,  which 
is  to  be  deprecated,  as  neither  men  nor  women  are  able  to  work  10  hours 
without  an  interval  of  quiet  rest.     It  would,  therefore,  be  a  better  arrange- 
ment for  field- workers  to  go  to  work  at  6  instead  of  7,  and  loose  at  11  instead 
of  12,  when  they  have  to  go  home  to  dinner ;  but  if  they  took  their  dinners 
with  them  to  the  field,  then  1  hour  is  sufficient  for  rest  and  dinner  at  the 
same  time. 

Summer  is  the  only  season  in  which  the  farmer  has  liberty  to  leave 
home  without  incuning  the  blame  of  neglecting  his  business,  and  even 
then  the  time  which  he  has  to  spare  is  very  limited.  There  is  only  about 
a  fortnight  between  finishing  tne  fallow,  the  turnip  and  potato  culture, 
and  haymaking,  and  the  commencement  of  harvest,  in  which  the  farmer 
has  leisure  to  travel.  This  limitation  of  time  is  to  be  regpretted,  because  it 
is  proper  that  he  should  take  a  journey  every  year,  and  see  how  farm, 
operations  are  conducted  in  other  parts  of  the  kingdom.  An  excursion 
of  this  nature  is  seldom  undertaken  by  a  farmer,  who  is  generally  a 
man  capable  of  observation,  without  acquiring  somQ  hints  which  may 
induce  the  adoption  of  a  pratice  that  seems  good,  or  the  rejection  of 
one  which  is  baa.    Such  a  jomrney  extiibits  mar^  ind.  iiv  vinous  aspe<;tS| 
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iad  elevates  the  mind  above  local  prefju^ces ;  and  as  huBbandiJ^  ll 
tf  pro^e^8i^'e  art,,  a  ramble  of  a  week  or  two,  through  different  parti 
•f  the  countiy,  caiinot  fail  to  enlighten  the  mind  of  the  most  expeii- 
eaced  farmer  much  beyond  anything  he  can  observe  by  always  remaining 
ift  h«me.  • 


21.    THE  SOWING  OF  TURNIPS,  MANGEL-WURZEL,  RAPE,  CARROTS 

AND  PARSNIPS. 

"They  require  the  land  to  be  well  broken  by  ftvqaent  plowinfi  and  birrowfnga, 
tnd  ftlto  to  be  wHl  dungrd ;  ibis  !•  of  freei  imtionmice,  nm  only  ie  tile  crop  of  iheM' 
rouu  ia  then,  by  rendered  lenper,  but  Mthe  Uoul  it  thereby  prepured  for  cenying  good 
erops  of  com.'*  Cozvuklul 

(195S.)  The  first  gi*eat  field  operation  in  summer  is  the  oompletioil  of 
fte  preparation  of  the  soil  for  the  sowing  of  the  turnip  crop.  This  cn»p 
eommences  the  rotation  of  crops,  is  a  substitute  of  bare-fallowing,  and  i« 
4f  the  same  nature,  as  regards  the  amelioration  and  working  of  the  soil, 
t6  the  potato  crop,  and  therefore  admits  of  the  soil  being  manured  ;  and, 
i&deed,  an  account  of  all  these  properties,  it  is  regarded  and  denominated 
tf  Jallow  crop.  Being  thus  a  renovator  of  the  condition  of  the  soil,  the 
turnip  crop  necessaiily  succeeds  the  crop  which  terminates  the  rotation. 
And  beyond  which  the  exhaustion  of  the  soil  is  not  permitted ;  and,  being 
a  fallow  crop,  the  preparation  of  the  soil  for  it  requires  much  labor,  ana 
iihould  therefore  be  begun  as  early  as  the  breaking  up  of  the  stubble  in 
Ae  beginning  of  winter.  This  fact  is  indicated  in  (916) ;  and  the  di£fer- 
tot  modes  of  plowing  stubble  for  fallow,  according  to  the  nature  of  die 
^il,  aie  mentioned  in  (917),  and  the  due  precautions  to  be  used  to  keep 
the  soil  in  a  dry  state  all  winter  are  stated  in  (918).  These  conetitute 
f!he  winter  preparations  for  the  turnip  crop ;  and  those  in  spring  are  be* 
gan  by  cross-plowing,  fig.  3 1 2.  Should  potatoes  have  been  planted  in  the 
tfame  field  intended  for  turnips,  the  cn>ss-plowTng  for  the  potato  land 
ifhould  be  extended  across  the  turnip  land,  if  there  is  time  for  it ;  bat 
should  the  time  required  for  this  extended  cross-plowing  encroach  upon 
that  which  is  devoted  to  potato*planting,  the  turnip  land  should  be  )el 
alone,  until  there  is  leisure.  From  the  cross-plowing  to  the  drilling  of  the 
Yand  for  the  reception  of  the  dung,  the  turnip  culture  is  exactly  the  same 
M  for  potatoes,  with  perhaps  the  exception  tnat  as  there  is  more  time  for 
Working  and  cleaning  turnip-land,  it  receives  one  or  more  plowingB  or  stir- 
rings with  the  grubber  than  the  potato  land ;  and  in  this  cleansing  process 
the  grubber  will  be  found  a  most  efficient  implement,  and  will  save  a 
tilowing,  while  it  keeps  the  upper  soil  uppermost  and  in  a  €ne  loose  state. 
When  turnip  land  is  manurea  with  farm-yard  dung,  the  drilling  is  best  and 
most  expeditiously  done  in  the  single  mode,  fig.  313 ;  but  as  the  drills 
6ave  to  be  kept  in  exact  proportions,  for  the  sake  of  the  better  operation 
6f  the  sov^ing-machine  that  is  to  follow,  the  best  plowman  should  be  de- 
rfred  to  make  them.  The  position  of  the  plow  which  makes  the  single 
(bills  is  shown  at  a,  fig.  344 ;  the  ground  occupied  by  one  feering  in  drill- 
ing is  shown  fVom  atoe;  and  the  process  of  dunging,  both  in  carting  out 
and  spreading  the  dung,  and  in  splitting  the  drills  in  the  donble  way, 
B.Ye  conducted  in  the  manner  described  for  that  figure,  with  the  exceptton 
df  the  potato  plauteni  at  t  md  t.    St^  far,  then,  fhd  e«ihur0  of  petttsoee  and 
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tuniips  oorrespoDd,  but  after  this  point  a  considerable  difference  ensues, 
wkich  arises  from  the  difference  in  the  nature  of  the  seed.  After  the  soil 
on-  the  top  of  the  drills  has  become  a  little  browned  with  the  sun,  or  nr- 
zaredf  as  it  is  technically  phrased  in  some,  or  with  a  proper  tid  in  other 
places,  the  turnip  sowing-machine,  which  sows  2  rows  at  a  time,  such  aiS* 
the  one  described  below  by  Mr.  Slight,  is  then  used,  with  one  horse,  for 
sowing  the  seed.  The  soil  should  oe  dry  at  the  top  of  the  drills  before 
the  seed  is  sown,  because  damp  soil  clings  to  the  rollers  of  the  machine, 
and  causes  them  to  make  bad  work.  One  of  these  machines  could  sow  a 
great  bi'eadth  of  laud  ia  a  day,  but  it  is  seldom  that  it  can  be  employed 
throughout  a  whole  day,  for  two  reasons  :  One  is,  that  the  soil  is  seldoib 
in  a  dry  enough  state  in  the  morning  to  be  thus  sown ;  and  the  other  rea- 
son is,  that  a  sufficient  quantity  of  land  will  not  be  dunged  and  split  hi 
the  couroe  of  a  day  to  keep  a  machine  going  constantly,  because  one  plow 
can  only  split  ^  more  land  in  a  day  than  it  can  plow,  so  that  3  plows  will 
only  split  5  acres  at  most  of  drills  over  dung  in  a  day,  and  thus  1  machine 
could  hold  4  plows  splitting  drills ;  and  as  the  dunging  is  carried  on  at  the 
same  time,  there  are  few  farms  so  large  as  to  employ  4  plows  splitting- 
drills. 

(1954.)  The  quantity  of  seed  sown  need  not  exceed  3  lbs.  to  the  Eng- 
lish acre,  nor  should  the  quantity  be  much  less,  as  thick  sowing  insures  a 
quick  braird  of  the  turnip  plant,  and  the  seed  is  not  a  costly  aiticle,  being 
usually  from  9d.  to  Is.  per  lb.  Fortunately,  that  the  land  may  receive  its 
due  labor,  the  different  Kinds  of  turnips  cultivated  require  to  be  sown  at 
different  times.  Swedes,  for  instance,  should  be  sown  by  the  15th  of  May* 
at  latest,  and  if  the  land  is  ready  to  receive  the  seed  by  the  lOth,  so  much 
the  better.  Swedes  will  grow  on  any  kind  of  soil,  except,  perhaps,  what 
is  in  a  state  of  pure  peat ;  but  they  grow  best  in  rich  alluvial  sandy  loam 
— ^best,  because  largest,  and  in  that  state  this  particular  turnip  is  firmest 
toow  The  yellow  turnip  follows  the  Swedes,  and  then  the  white,  which 
may  be  sown  any  time  in  June.  In  England,  white  turnips  are  sown  aff 
late  as  July,  because,  if  sown  earlier,  they  would  come  too  soon  to  matu- 
rity. The  seeds  of  Swedish  turnips  are  much  larger  than  those  of  yellow 
or  white,  and  require  to  be  sown  through  a  larger  hole  in  the  canister  of 
the  machine.  They  will  retain  their  freshness  for  several  years,  and  may 
be  confidently  sown  though  kept  for  3  years ;  but  it  would  be  hazardous 
to  sow  yellow  or  white  turnip-seed  afler  the  firet  year ;  they  somehow 
lose  their  vitality  after  that  time.  The  reason  why  I  give  the  preference 
to  the  purple-top  Swedish,  the  Aberdeenshire  yellow  bullock,  and  the 
white  globe  turnips,  will  be  found  in  paragraphs  n*om  (1022)  to  (1031)  in- 
clusive, and  these  turnips  are  figured  in  fi^.  214,  at  the  same  place.  At 
the  same  time,  you  should  partly  be  guided  by  the  practice  of  the  district 
in  which  your  farm  is  situate,  what  sorts  you  should  sow  on  your  first' 
coming  into  the  district ;  but  you  should  hear  very  satisfactory  reasons' 
Why  those  kinds  will  not  thrive  in  that  particular  district,  and  should  even 
experience  their  failure  before  you  determine  on  preferring  the  culture  of 
other  kinds.  When  I  began  to  farm  in  Forfarshire,  I  was  told  that  the 
Swedish  turnip  would  not  thrive  on  such  soil  as  my  farm,,  a  light  turnip 
soil,  and  that  1  would  find  the  red-topped  white  the  best ;  but  a  very  short 
trial  showed  every  one  that  Swedes  and  the  white  or  green-topped  globe 
throve  much  better  than  the  favorite  red-topped,  which  is  an  early  turnip, 
lio  doubt,  but  a  very  spongy  one  on  that  soil.  For  my  part,  I  would  have 
no  fears  of  raising  a  good  crop  of  Swedes  on  any  ordinary  soil  by  proper 
culture,  that  is  by  nvine  them  plenty  of  old  well-made  dung,  and  sowing 
them  early.    Give  Swedes  15  tons,  or  20  good  cart-loads,  of  dung  in  that 


I 


262         THE  BOOK  OF  THE  FARM SUMMER* 


state  to  the  imperial  acre,  and  sow  them  before  the  15th  of  May,  and  little 
I  fear  need  he  entertained  of  the  crop  on  the  most  ordinary  soil ;  12  tona  of 

well-made  dung  will  suffice  for  yellow  turnips,  and  10  tons  of  the  same 
for  white  glohes  ;  but,  of  course,  the  more  dung  each  of  the  kinds  receive, 
the  larger  crop  may  be  expected. 

(1955.)  It  is  not  an  unusual  practice  in  England  to  sow  turnips  broad- 
caH  on  the  fiat  ground,  instead  of  in  rows,  and  on  ridglets  or  dnlls,  as  in 
Scotland ;  and  the  reason  I  have  heard  stated  in  vindication  of  the  broad- 
cast method  is,  that  it  i*e6isted  the  bad  effects  of  drouth  on  the  land  in 
summer.  No  doubt  excessive  drouth  in  summer  is  inimical  to  the  full  de* 
velopment  of  the  turnip,  and  it  is  on  this  account  that  the  turnip  crop  ^Is 
so  frequently  in  Germany ;  but,  for  my  part,  I  cannot  see  how  a  broad- 
cast crop  can  escape  drouth  more  certainly  than  one  in  rows,  since  the 
plants  have  to  grow  and  be  thinned  out  to  proper  distances  in  both  cases ; 
and  should  the  ground  be  foul  with  weeds  it  must  be  stirred  to  get  rid  of 
them  in  both  cases ;  and  as  the  work  of  weeding  is  done  by  hand  instru- 
ments in  the  case  of  the  broadcast  crop,  it  is,  of  course,  not  so  effectually 
done  as  with  horse-hoes,  in  the  case  with  the  crop  in  rows ;  while  I  can 
see,  that  as  the  dung  must  be  spread  broadcast  for  a  broadcast  crop,  it  will 
not  have  the  same  opportunity  of  promoting  t}ie  growth  of  the  crop  at.  itp 
early  stage  as  when  it  is  deposited  in  rows,  so  that  the  means  employed 
defeat  its  own  purpose ;  because  I  think  it  cannot  admit  of  doubt  that  the 
Bame  quantity  of  manure  placed  in  bulk  immediately  under  the  seed  should 
promote  the  growth  of  the  plant  moi^  rapidly  than  when  it  is  spread  over 
a  larger  surface  of  ground,  and  there  can  be  no  doubt,  also,  in  regard  to 
the  turnip  plant  itself,  that  the  more  rapidly  it  grows  in  its  early  stage,  the 
more  certainly  it  will  he  free  of  danger  from  drouth  and  from  some  insects, 
at  least;  for  it  is  well  known,  in  regard  to  the  habits  of  some  of  those 
which  attack  the  turnip,  that  they  become  innocuous  to  its  leaves  af^er  the 
development  of  the  rough  ones.  I  do  not  aver  that  the  sowing  of  turnips 
in  drills  will  render  them  invulnerable  to  the  attacks  of  insects  or  to  the 
effects  of  drouth,  but  these  evils  being  merely  seasonal,  the  drill  system 
places  the  crop  more  immediately  under  the  management  of  the  cultivator, 
inasmuch  as  it  enables  him  to  apply  the  whole  powers  of  the  manure  at 
once,  and  of  cleaning  the  soil  quickly  with  the  assistance  of  horse-power. 
Besides  all  this,  the  period  of  sowing  the  crop  should  be  suited  to  the 
climate  of  the  locality.  If  drouth  is  too  great  in  July,  or  the  insects  too 
powerful,  the  crop  should  be  sown  earlier,  and  though  it  should  reach  ma- 
turity sooner  than  desired,  it  can  be  drawn  and  stored  until  the  season  of 
its  consumption  airives;  or  it  should  be  sown  later,  such  as  in  August, 
when  the  genial  climate  of  the  South  of  England — where  the  nights  are 
warm  as  well  as  the  day,  thereby  affording  every  day  the  growth  of  two 
ordinary  days  in  Scotland,  where  the  nights  are  always  cold — ^is  sufficient 
to  mature  the  crop  before  the  end  of  October,  which  is  as  early  as  the  tur^ 
nip  crop  is  required  for  consumption  in  that  part  of  the  countiy,  and  where 
till  then  the  grass  continues  good.  And  were  the  soil  properly  cleaned 
before  the  crop  is  sown,  comparatively  little  labor  would  be  required  to 
keep  it  so  in  the  hight  of  summer,  and  of  course  the  drouth  would  not 
then  much  affect  it.  Or,  a  part  of  the  turnip  crop  could  be  taken  after 
winter  vetches,  which,  on  being  cleared  off  the  ground  in  time  by  feeding 
sheep,  or  by  cutting,  would  enable  the  land  to  receive  a  short  fallowing 
for  turnips  before  tne  end  of  July. 

(1956.)  Nor  is  a  much  earlier  fallowing  and  cleaning  of  the  (ui-nip  land 
an  impracticable  thing  in  England,  s'nce  the  com  crop  is  fi*equeiitly  cleared 
from  the  fields  by  the  end  of  August,  when  the  stubble  could  be  broken 
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up,  harrowed,  cross-plowed,  cleaned,  drilled,  and  even  dunged,  before  the 
arrival  of  winter,  as  has  beenproved  in  Scotland,  by  the  practice  of  Mr. 
James  Scougall,  at  Balgone,  £ast-Lothian,  the  seat  of  Sir  George  Grant 
Suttie,  Bart.,  in  the  autumn  of  1841,  when  he  drilled  and  dunged  good 
turnip  land,  at  32  inches  apart  in  the  drill,  and  otherwise  finish^  its  till- 
age.   Purple-top  Swedes  were  sown  on  the  10th  of  May,  1842,  the  plants 
thinned  to  15  inches  apart,  and  the  matured  crop  was  drawn  and  stored 
by  the  middle  of  September  followin?,  when  the  ground  was  sown  with 
wheat.     On  comparing  the  produce  of  this  mode  of  culture  with  the  usual 
one  of  laboring  the  turnip  land  in  spring,  and  at  the  usual  distance  of  28 
inches  between  the  drills  and  12  inches  between  the  plants,  the  ground 
prepared  in  autumn  yielded,  in  429  links  measured  along  one  drill,  82 
stones  of  turnips,  whereas  that  worked  in  spring  yielded  only  58  stones, 
though  the  number  of  turnips  in  the  foiiner  weight  was  only  238,  while 
that  in  the  latter  was  276,  thus  giving  to  each  turnip  a  weight  of  4  lbs.  13 
oz.  in  the  former,  and  of  only  2  lbs.  15  oz.  in  the  latter  case.     A  single 
horse-load  of  turnips  selected  from  the  gi'ound  prepared  in  autumn  only 
numbered    141  roots,  and  weighed  as  much  as  109  stones,  showing  the 
weight  of  each  root  to  be  10  lbs.  13  oz.*     This  instance  proves  that  land 
for  Swedish  turnips  may  be  prepared  in  autumn,  and  a  heavy  crop  ob- 
tained on  drills  as  wide  as  32  mches,  and  from  plants  15  inches  apart.     A 
somewhat  similar  success  attended  the  trial  of  raising  turnips  on  strong 
clay  land,  at  ordinary  distances,  by  Mr.  Peter  Thomson,  Peneimill,  near 
Edinburgh.     So  soon  as  the  ground  was  cleared  of  tares,  he  cross-plowed 
it  with  a  deep  furrow,  well  worked  it  with  harrows  and  ginibber  early  in 
October,  drilled  it  in  the  single  way  at  28  inches  asunder,  but,  owing  to 
the  unfavorable  state  of  the  weather,  was  prevented  applying  the  dung 
until  December  and  January,  which  consisted  of  32  single  horse-loads  of 
street-manure  per  imperial  acre,  and  which  was  covered  in  with  the  com- 
mon plow.     In  March  the  soil  was  found  in  a  fine  state,  but  as  it  was 
rather  foul  with  weeds,  the  drills  were  harrowed  a  double  tine,  the  ground 
stirred  between  them  with  the  single-horse  grubber,  and  set  up  with  the 
double  mould-board  plow,  and  again  set  up  just  before  sowing  the  seed 
of  the  green-top  yellow  turnip  on  the  15th,  and  of  the  white  globQ  on  the 
25th  and  26th  of  May.     The  yield  was  32  tons  of  turnips  per  imperial 
acre,  including  tops,  and  quite  free  of  mildew.     The  field  had  oeen  dunged 
5  years  before,  and  twice  since  top-dressed  with  8  baes  of  4  bushels  each 
of  soot  to  the  imperial  acre.t     W  ere  such  modes  of^  culture  adopted  in 
the  South  of  England,  I  have  no  doubt  certain  and  abundant  crops  of  tur- 
nips would  be  raised  in  spite  of  drouth  and  insects,  and  the  slovenly  prac- 
tice of  broadcast  culture  would  then  give  way  to  the  more  scientific  mode 
of  the  drill  system. 

(1957.)  Besides  farm-yard  dung,  a  great  breadth  of  turnips  is  raised 
every  year  with  hone-dust.  This  manure  is  not  only  cheap,  but  insures  a 
good  crop  of  turnips  in  ordinary  circumstances,  and  its  use  expedites  field- 
labor  very  much.  When  the  land  is  ready  to  be  drilled  up  from  the  flat, 
the  drills  are  made  in  the  double  way  (1741) ;  and  that  is  all  the  prepara- 
tion the  land  requires  for  bone-dust,  which  is  then  applied  by  the  bone- 
dust  sowing-machine,  represented  in  Plate  XXXI.,  and  described  below 
by  Mr.  Slight.  This  machine  deposits  the  bone-dust  and  turnip-seed  a1 
the  same  time,  and  finishes  the  sowing  of  the  turnip  crop.  The  quantity 
of  bone-dust  used  is  commonly  16  bushels  or  2  quarters  to  the  imperial  acre. 
There  is  something  in  the  action  of  bone-dust  on  the  soil,  and  its  conse- 
quent power  to  produce  a  turnip  crop,  which  I  do  not  understand,  the 
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means  being  apparently  so  inadequate  to  produce  the  results  obtainect 
What  I  mean  is,  that  up  to  &  certain  quantity  used,  this  manure  has  evir 
dentTy  a  beneficial  effect,  but,  beyond  that  quantity,  there  is  derived  fix>iiL 
its  use  no  apparent  benefit,  in  as  far,  at  least,  as  the  crop  is  concerned.  Jt 
have  tried  to  raise  turnips  with  different  quantities  of  Done-dust,  varying^ 
from  12,  16,  20,  and  24  bushels  to  the  imperial  acre,  and  have  found  the 
crop  improved  up  to  16  bushels,  but  any  quantity  beyund  that,  even  to  24. 
bushels,  produced  no  gi-eater  effect  on  the  turnips  in  the  same  field,  and* 
on  the  same  sort  of  soil,  than  16  bushels.  Nay,  more  than  this,  my  late 
agricultural  preceptor,  Mr.  George  Brown,  when  he  farmed  Hetton  Steads^ 
in  Noithumberland,  raised  as  good  crops  of  turnips  as  16  bushels  of  bone- 
dust,  with  only  8  bushels  of  bone-dust,  combined  with  an  indefinite  quan* 
tity  of  sifled  dry  coal-ashes ;  and  yet  8  bushels  of  bone-dust,  or  an  indef- 
inite quantity  of  coal-ashes  applied  8epa]*arely,  produced  a  very  poor  crop 
of  turnips.  It  is,  therefore,  unnecessary,  in  so  far  as  the  crop  of  turnips  is 
concerned,  to  sow  more  than  16  bushels  of  bone-dust  alone,  or  8  bushels, 
with  coal- ashes,  or  perhaps  street-manure.  Both  coal-ashes  and  sti-eet- 
manure,  when  proposed  to  be  used  with  bone-dust,  should  be  kept  dry 
under  cover  ana  sifted  free  of  larse  lumps.  It  is  tiiilv  surprising  what  an 
effect  on  the  soil  so  small  a  quautily  of  bone-dust  produces.  I  have  raisect 
a  portion  of  the  manured  soil  of  a  drill  with  my  nand  before  the  turnip- 
seed  had  germinated,  and  found  it  agglutinated  together  in  a  lump  with  a 
greasy  matter,  and  the  lump  interspersed  partly  with  white  mouldiness^ 
and  partly  with  minute  fibres  of  plants.  When  the  turnip-seed  germinates^ 
which  it  will  do  in  8  or  10  days,  according  to  the  state  of  the  weather,  its 
radicle  strikes  into  the  greasy  mass  of  earth,  and  sends  out  an  immense 
number  of  white  fibres  around  and  through  it.  Its  cotyledons  then  expand 
upward  into  two  nidimentaiy,  smooth  leaves,  and  immediately  thereafter 
two  true  or  rough  leaves  appear,  and  these  last  are  called  rough  leaves, 
because  they  feel  rough  by  reason  of  the  small  spiculse  which  may  be  ob- 
served to  occupy  the  surface  of  every  leaf  of  the  common  turnip.  The 
rudimentary  leaves  of  the  Swedish  turnip  are  not  lough  but  smooth,  be- 
cause the  plant  is  not  a  true  turnip^  but  a  species  of  cabbage,  which  are 
all  smooth-leaved.  The  smaller  bone-dust  is  ground  the  more  effective  it 
is  as  a  manure,  because  it  then  mixes  more  intimately  vvith  the  soil,  though 
its  action  upon  it  continues  for  a  shorter  time ;  and,  on  the  other  hand, 
large  or  drilled,  or  inch-bones ,  as  they  are  called,  remain  longer  in  the  soil 
uudecomposed,  but  produce  less  immediate  effect.  On  these  accounts, 
bone-dust  is  the  more  valuable  manure  for  turnips,  and  inch-bones  for 
wheat.  But  even  hone-dust  has  effect  beyond  the  turnip  crop  ;  it  extends 
its  influence  over  all  the  crops  of  the  rotation.  I  pulled  off  4  acres  of  tur- 
nips- raised  with  bone-dust,  and  4  acres  adjoining  these  in  tlie  same  field 
that  had  been  raised  with  15  loads  of  ferm-yard  dung ;  and  the  crop  of 
tuiiiips  was  not  only  better  afler  the  bone-dust  than  after  the  dung,  but  all 
the  crops  that  followed  in  the  rotation,  namely,  barley,  hay,  pasture,  and 
oats,  were  also  better  in  their  respective  years.  Bone-dust,  when  pur- 
chased in  that  state  on  shipboard,  is  almost  always  adulterated  with  old 
plaster,  brick-dust,  ashes,  &c.,  and  should  therefore  be  purchased  direct 
from  the  grinder,  one  who  is  on  the  spot.  There  are  now  many  bone- 
mills  scattered  over  the  country.  To  avoid  adulteration,  an  association  of 
farmers  was  formed  a  few  years  ago  in  Perthshire  to  import  bones,  rape- 
cake,  &C.,  and  grind  them  at  their  own  mills  under  the  superintendence  of  (k 
manager  in  whom  they  have  confidence,  and  in  this  way  they  continue  to 
supply  themselves  with  genuine  manures.  Bone-dust  is>best  conveyed  in 
sacks,  and  40^  bushels  wiH  fill  a  double-horse  eart  a&d  sow  24^  acres  lame- 
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nrial.    It  weighs  47  lbs.  per  bushel.    It  should  be  iintnediately  emptieci  out 
4>f  the^acks  aud  kept  in  small  heaps  in  a  cool  shed  until  it  is  used,  as  it  is 
srery  apt  to  heat,  and  one  consequence  of  recent  heating  is  to  become 
lumpy  and  troublesome  to  sow  by  the  machine,  though  otherwise  it  is  not 
injured,  but  rather  improved  by  it.     In  some  parts  of  the  country,  par- 
ticularly on  tlie  Borders,  bone-dust  is  sown  by  hand  either  along  drills 
4nade  up  in  the  single  way,  which  are  then  split  in  the  double  way,  while 
t]^is  plan  imposes  the  trouble  of  a  second  drilling,  or  it  is  sown  on  the  flat 
.^ound .  and  covered  by  diillinfi;  in  the  double  way.     In  both  cases,  the 
seed  is  sown  afterward  by  itself  with  the  common  turnip-sowing  machine. 
?rhe  only  reason  I  have  heard  in  favor  of  sowing  bone-dust  by  hand  in- 
stead of  machinery  is  saving  the  cost  of  the  machine  ;  but  whatever  ad- 
vantage is  gained  by  this  saving,  it  is,  I  think,  evident  that  the  machine 
jDUst  deposit  the  bone-dust  much  more  regulai'ly  than  the  hand  ;  and  as 
to  the  cost  of  a  machine  the  saving  must  be  trifling,  as  hoppers  for  contain- 
ing bone-dust  can  be  attached  and  made  to  remove  at  pleasure  &om  an 
4)rainary  sowing-machine.     I  always  used  a  machine  of  this  form  myselC 
But  in  a  case  of  this  kind  accuracy  of  work  is  a  more  potent  considera- 
tion than  the  cost  of  a  small  machine,  even  though  it  should  be  used  but 
for  a  few  weeks  every  year.     There  is  another  consideration,  too,  of  even 
(greater  import,  that  the  nearer  bone-dust  is  placed  to  the  turnip-seed  the 
-quicker  will  the  seed  vegetate,  and  experience  has  proved  that  turnip-seed 
imi^y  safely  be  .placed  among  bone-dust.     In  sowing  by  hand,  the  manure 
.is  not  placed  near  the  seed  in  as  fai*  as  the  sower  knows,  and  when  the 
jieed  is  sown  by  itself  after  the  bone-dust  has  been  covered  up  by  the 
(drill,  the  sowing-machine  is  as  likely  to  deposit  it  away  from,  as  near  to, 
«the  manure,  and  hence  a  regular  braird  cannot  be  insured  by  the  practice. 
Ihe  ordinary  bone-dust  sowing-machine,  as  well  as  sowing  by  the  hand, 
.deposits  the  bone-dust  in  a  continuous  line  along  the  diill;  but  a. sowing- 
machine  has  been  lately  invented,  and  is  partially  in  use  in  Perthshire, 
.which  deposits  the  bone-dust  in  small  poitions  at  i-egular  intervals.     The 
.argument  in  favor  of  this  mode  of  depositing  manure  is  the  comparatively 
•mall  quantity  required  by  it  to  produce  a  full  crop  ;  and  certainly  when 
4>one-daflt  is  either  very  scarce  or  very  dear,  this  is  a  fair  argumetft  to  use 
io  its  favor.    If  by  depositing  as  much  bone-dust  at  given  distances  of  12 
inches  as  would  be  deposited  at  those  distances  were  16  bushels  per  acre 
cBown  in  a  continuous  line,  and  if  the  quantities  so  deposited  at  intervals 
«f  12  inches  are  found  to  produce  as  well-grown  turnips  as  a  continuous 
«40wing,  then  the  saving  of  manure  must  be  as  great  as  from  ^  to  §,  be- 
lOauBe  the  iutervab  between  the  distances  are  not  manured  at  all ;  an'S 
even  if  a  greater  quantity  than  usual  were  sown  on  the  spots  at  intervals, 
istill  a  saving  would  be  effected  upon  the  whole ;  and  if  these  gi^ater 
quantities  are  found  to  produce  a  gi'eater  crop  than  the  usual  mode,  then 
the  plumping  mode,  as  this  method  of  sowing  by  intervals  is  termed,  may 
be  regarded  as  a  valuable  discovery.     Still  more  experience  of  its  results 
is  required  before  implicit  faith  can  be  placed  in  it  as  a  practice  flt  for 
general  adoption ;  although  it  must  be  owned  that  the  anomalous  circum- 
stance regarding  the  action  of  bone-dust  already  noticed,  namely,  of  its 
.maximum  effect  being  produced  by  a  given  quantity,  and  not  by  indefinite 
4QQantittefr— favors  the  pretensions  of  the  plumping  mode,  and  renders  it 
deserving  of  experiment.     The  very  best  method  of  using  bone-dust  in 
•mall  quantity,  both  for  increasing  the  fertility  of  the  soil  and  rearrn?  -a 

food  crop,  is  to  sow  the  seed  along  with  it  in  drills  already  manured  with 
irm-yard  dung.     The  bone-dust  secures  a  good  and  quick  braird  of  the 
plant,  and  the  dung  supports  it  powerfully  afterward.    This  plan  I  would 
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recommend  to  be  pursued,  pailicularly  in  England,  on  tbe  land  prepared 
for  turnips  in  autumn,  and  were  it  practiced  we  need  not  despair  of  raising 
heavy  crops  of  turnips,  especially  Swedes,  on  tbe  strongest  soils,  and  most 
certainly  they  woula  be  obtained  after  tborough-draining.  On  using  bone- 
dust,  it  should  be  measured  from  the  heaps  in  the  shed  m  bushels,  and  put 
into  the  bodies  of  close  carts,  which  should  be  left  at  stated  distances  upon 
the  head-ridge  ;  it  being  exceedingly  inconvenient  to  take  bone-dust  out 
of  sacks.  A  field-worker  should  take  the  charge  of  replenishing  the  hop- 
pen  of  the  machine  as  the  steward  returns  with  it  to  the  head-ridge  at 
eveiy  bout,  with  a  rusky,  fig.  315,  filled  by  the  frying-pan  shovel,  fig.  176. 
As  bone-dust  is  apt  to  heat  in  heap,  and  although  it  is  improbable  that 
you  will  keep  bcme-dust  over  the  year,  it  being  more  profitable  to  put  it 
into  the  ground,  yet  in  case  you  should  have  any  lefl  over,  or  in  case  you 
should  purchase  a  lot  cheap  out  of  season,  it  may  be  proper  to  let  you 
know  how  to  keep  it  in  the  best  state  until  it  is  used  for  turnips  or  ibr 
any  other  purpose.  The  mode  of  keeping  it  is  this  :  Whenever  you  get 
it  you  should  put  it  on  a  dry  pavement  floor,  as  a  damp  one  rots  it  met 
away.  It  will  heat  again,  but  not  so  violently  as  at  fiist  after  being  made, 
and  would  heat  again  every  time  it  is  turned,  which  it  should  not  be.  It 
should  not  l)e  kept  in  bags,  as  it  will  soon  ix)t  them,  as  I  have  experienced, 
nor  should  it  be  kept  upon  or  under  a  wooden  floor,  as  it  will  rot  them 
both  ;  nor  should  it  be  kept  near  horses  and  cattle,  as  they  evince  a  strong 
dislike  to  its  smell,  on  feeling  which,  horses  actually  become  restive  and 
troublesome.  If  new  bone-dust  obtained  from  the  mill  is  desired  to  be 
heated  at  once,  which  it  should  be  when  it  is  to  be  kept,  the  process  is 
much  accelerated  by  the  addition  of  a  little  sifted  coal-asnes  or  earth,  and 
as  much  water  as  will  make  the  whole  mass  only  damp,  and  turning  it 
over  several  times  until  the  entire  mass  is  incorporated  ;  and  in  48  houn 
the  heat  will  be  so  great  as  that  you  cannot  hold  your  hand  in  it.  Tbe 
heat  will  gradually  subside,  the  mass  become  dry  and  in  a  good  state  for 
passing  through  the  sowing-machine.  Heating  has  the  effect  of  increasing 
the  weight  of  bone-dust  from  47  lbs.  to  49  lbs.  per  bushel,  and  this  increase 
is  no  d|)ubt  effected  by  the  heating  having  taken  off  the  angles  of  the  par- 
ticles, and  allowing  them  to  come  closer  together  in  the  bushel.  The  color 
is  also  changed  to  blue  and  yellow,  and  on  examination  by  the  microscope, 
the  mass  will  be  found  full  of  mites.* 

(1958.)  The  established  manures  for  raising  turnips  are  farm-yard 
dung,  street-manure  in  the  neighborhood  of  towns,  and  bone-dust.  There 
are  many  other  substances  which  have  been  recommended  for  the  same 
purpose,  such  as  guano,  animalized  carbon,  &c. ;  but  as  they  are  only  of 
comparatively  recent  introduction,  and  cannot  be  said  to  have  yet  estab- 
lished their  characters,  I  shall  decline  entertaining  their  pretensions  here, 
and  shall  rather  notice  what  promise  they  hold  out  when  I  come  to  men- 
tion the  subject  of  making  experiments  in  Agriculture. 

Bome-dutt.^The  ipecific  gnvity  of  booe,  u  determiDed  by  Dr.  Thomaoo,  u  u  fbllowi : 

OtfemorUofaabeep 3*0345         Iliamofuiox 1-8353 

Tibiaofaafaeep 3*0329         Haman  oa  humeri 1*7479 

Vertebra)  of  haddock 1.6350 

The  nature  of  this  remarhable  sabstance,  aa  a  maaore,  demands  attention.  Bone  conaiata  of  or* 
ganic  and  inorganic  matter,  and  theae  are  icmnd  in  the  following  proportion  in  the  booea  of  tboao 
•nimala  which  sapply  tbe  largest  quantity  for  manure,  namely,  the  oz  and  iheep : 
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Ilram  of  a 
Sheep. 

Illam  of 
anOsc 

TlUa  of  a 
Sheep. 

Vertebra  of 
Baddnek. 

Snout  of  ."iair 

flflh^deprived 

of  Teeth. 

Organic  matter  or  cartilage 

rPhosphate  or  lime.. 

1  Carbonate  of  lime.. 
Inomnio  <  Mairnef iar ,.*.«.t-. 

43-30 
50-58 
4-49 
0-86 
0-31 
0-19 

4805 
45-09 
6-10 
0-94 
0-20 
Oil 

51-97 

40-49 

7-03 

0-99 

0-19 

trace. 

39-49 

56*08 

3-57 

0-79 

0-79 

46-310 

49-550 

9-638 

0-101 

0-141 

inorgamc  <  M^esa........  . 

(.  Potash 

water  6-920 

9973 

100-35 

99-83 

100-79 

98-66* 

Id  aa  aaalyaia  made  by  Pr.  Henry  R.  Madden,  to  ascertain  the  relative  component  parts  of  bones 
and  (arm-yard  dang,  the  following  resalti  were  obtained,  the  bone  being  used  in  the  state  it  is  ap- 
plied to  the  soil,  and  the  dang  consisting  of  a  proportion  of  both  stable  and  byre  manare  : 
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BONE-DUST. 

Water 11-5 

{  Solable  in  cold  water 4-7 

..  botwater 5*5 

..  weak  potass 96*0 

..  in  strong  potass 15-5 

^Destroyed  by  heat 6-0 

Phosphate  of  lime 28-0 

Carbonate  of  lime 2'8 


1000 
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Water 45-53$ 


§  qi  f  Soluble  in  water 10-750 

g}S-i      ..        ..potass 14-250 

O 


Rs  i      ..       ..  potass. 

E^  (^Destroyed  by  heat 18-565 


7-900 


Salu  of  potass 

..    ofsoda 

..    oflime 

Silica ^ 

Earthy  phosphates .'.    3*000 

100-00 


Anotlicr  analysis  gave  of  azote  in  bone-dust  1-77  per  cent,  in  farm-yard  dang  -45 ;  so  that  in  this 
respect  these  sabstances  stand  comparatively  thus : 


BotM-dnst.    Ftnn<jrard  duqg.  BoM-duC. 

Solable  matter 10-20  10-750    Asote 1-77 

Easily  rendered  aoloble  . .  .41*50  14-250    TotsJ  organic  matter 38-50 

Saline  matter « 55-00 


Fkno-yml  dui| 
.450 
33-565 
10-900 


Hence  1  ton  bono-dast  equals,  as  regards  orvanic  matter 1  ton  faim-yard  dang. 

•.  ..  .•  ..        ..     solable  matter  ..••....  1     ..  ..      .. 

••     easily  dissolved  matter    2-9  .. 

**  ••  ••  mm  ••  S20(0  •«••••••*••••••••      •S«f     ••  «•  •« 

•  •  »•  «*  ••  ••         I^BlluO  lUHUCa  V  ••••«••■  V    9       «•  ••  •• 

.«  ..  ..  ..        ..     earthy  phosphates 18*3.. 

If  all  the  various  degrees  in  which  bone-dust  is  superior  to  farm-yard  dung  be  added  together,  1 
ton  of  it  equals  30  tons  of  dang,  bat  as  only  16  bushels  of  bone-dast  are  applied  to  the  acre,  which 
at  47  lbs.  per  bushel,  weighs  7  cwl,  this  quantity  is  equal  to  10|  tons  ofdung.*  It  is  still  a  ques- 
tioc  whether  the  organic  or  the  inoreanic  portion  of  bone-manure  bestows  the  greatest  benefit  on 
the  land,  and  from  its  effects  extending  over  more  than  one  crop,  some  are  of  opinion,  among 
whom  are  Liebig  and  Sprengel,  that  its  principal  efficacy  is  in  all  coses  to  be  ascribed  to  the 
earthy  ingredients,  and  especially  to  the  pnosphate  of  lime ;  but  it  has  been  broup:ht  to  light  that 
bones  do  not  lose  then:  or^uiic  matter  entirely,  though  they  should  have  been  buned  for  }-ears  un- 
der ground.  Thus  the  bones  of  a  bear  and  a  stag,  after  being  long  boned,  were  found  by  Marchand 
to  consist  of 


Animal  matter 

Phosphate  of  lime 

Carbonate  of  lime 

Sulphate  oflime 

Phosphate  of  magnesia 

Fluoride  of  calcium 4... 

Oxides  of  iron  and  manganese. 

Soda 

Silica 


Bones  of  the  bear  barted. 


Deep. 


16-9 
56-0 
13-1 
71 
0-3 
2-0 
20 
VI 
9-9 


100- 


Shallow. 


4-9 

621 

13*3 

19-3 

0-5 

9-1 

9-1 

1-3 

2-1 


100* 


Femur  of 

a  Stag. 


7-3 

54-1 

193 

19-9 

9-1 

9-1 

9-9 


100* 


"  The  moA  striking  change/'  as  Professor  Johnston  observes,  "  undergone  by  these  bones,  was 
the  large  loss  of  organic  or  animal  matter  they  had  suffered.  The  relative  proportions  of  the  phot* 
phate  and  caibonate  of  lioke  had  been  comparatively  little  altered.  The  main  eifectp  therefon. 
produced  by  bones,  when  buried  at  the  roots  of  trees,  and  their  first  effect,  in  all  oases^  most  be 
owing  to  the  animal  matter  thev  contain — the  elements  of  the  animal  matter,  as  it  decomposes^ 
being  absorbed  by  the  roou  with  which  the  bones  are  in  contact"  Still,  it  is  ibuad  that  bones,  after 
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Intviog  been  boiled,  and  of  coanie  deprired  of  the  grctter  part  of  their  animal  matter,  make  exoellcBt 
mammas ;  bat  aa  tfanay  t-the  aama  lime  take  «p  a  cooMderable  qoanlitv  of  water,  wbidi  will  canaa 
tbem  to  deoompoae  oiare  rapidly  when  mised  with  the  aoil,  ihey  will  appear  to  act  aa  beneficial- 
ly, Profeaaor  Johnston  coniectnrea  aa  unboiled  booea.  '*  He  wlio  candid Iv  weigfaa  the  cun«idera- 
tMma  above  presented,  will,  I  think,  conclade,"  n^§  the  Profeaaor,  "  that  the  whole  effect  of  boaea 
canool  in  any  case  be  aacribed  excluaivelv  either  to  the  one  or  the  other  of  the  principal  conaiit- 
nenia.  He  will  believe,  indeed,  that  in  ine  turnip  liuibaiidrj-,  the  organic  part  peefomm  the  most 
permanent  and  naoet  immediately  uaefiil  oflice.  bat  that  the  eartbv  part  nevenheleaarafiords  a  rcad|r 
uofiufy  of  certain  inorgaaic  kinaa  of  fooj.  which  in  many  aoila  u>e  plants  conld  not  otherwise  eaai- 
^  oolMn.  flc  uill  assign  to  each  cooslitnent  its  separate  and  important  fanclioo,  being  constrain- 
ed at  the  same  time  lo  cnnfeas  that,  while  in  very  many  cases  the  earthy  pctri  rf  bones  applied 
Mloae  would  fiai)  to  benefit  the  land,  there  are  few  caitivafed  fields  in  which  the  organic  pari  op 
aiied  aloae  would  not  materially  promote  the  growth  of  most  of  our  artificial  cropa.***  When 
Dooes  are  heated  to  redness  in  toe  open  air,  the  or^ifanic  part  b«ms  away,  wnd  leavea  the  while 
earthy  matter,  in  the  form  and  nearly  of  the  bulk  of  the  original  bone.  It  is  veiy  brittle,  and  con- 
aiflta  chiefly  of  phosphate  of  lime,  and  is  sold  at  the  chemical  worica  at  9a.  per  cwt  Bonea  of  cat- 
tie  and  otlier  animals,  and  of  fisli.  except  whale-fins,  whether  burnt  or  not  or  as  animal  charcoal, 
pay  a  duty  by  the  ncwTariflTof  6d.  per  ton.  The  declared  value  of  bones  imported  into  this  conn- 
try  in  1839  was  1>1,755  5s.  5d. ;  and  the  dnt^  paid  thereon  was  X940  Sa.  9d.t  I  ahoold  sappoea 
tlwre  has  been  «  considerable  increase  in  the  unport  since  that  period.  The  price  <tf  bones  at  Hull, 
the  great  mart  of  Uieir  import  in  1843.  was  from  £2  15a.  to  £i  per  ton. 

(I960.)  THrnipdhi/*,  nke  tlie  other  roembersof  the  class  of  implements  employed  under  die 
drill  sj'stem  of  cultivation,  mark  an  improved  state  of  the  art  for  in  the  early  history  of  the  turnip 
coltore,  we  find  the  broadcast  metliod  of  sowing  generally  adopted,  and  in  fome  parts  of  Kogland 
•t  the  present  day,  where  farming  is  otherwise  well  understood,  we  yet  see  the  broadcast  s>  atem 
of  aowmg  tumipa  not  only  practiced,  but  advocated  as  the  moat  productive.  That  great  aggregate 
weight  of  turnip  nay  be  produced  in  broadcast  in  particular  soils  and  aeaaonsi  may  be  true,  bat 
daabtless  a  greater  ccrtaiutv  of  success  is  to  be  obtained  from  the  drill  practice ;  and  it  appears 
now,  from  the  latest  Eugli^  authorities^  that  the  former  practice  wil!  soon  be  rooted  out  by  the 
unflinching  hand  of  experience.  In  the  early  stages  of  the  drill  practice  of  turnip  coltore,  the 
breadth  ot  land  sown  being  but  small,  a  aingle  row  hand-drill  or  barrow  seems  to  have  been  gea- 
•«rallv  used,  but  a  aimpler  implement  than  even  this  haa  been  employed — the  hand  flask  aower. 
As  tne  practice  extended,  machines  of  two  rowa  were  introdaeed,  drawn  by  one  hone,  and  this 
in  VAriooa  forma  continuea  to  be  the  chief  inatroment  employed  in  sowing  the  seed  of  tliia  ioi- 
portaot  root 

(1961.)  The  varieties  of  the  tumip-drill  are  too  numerous  to  be  detailed  here  in  full,  nor  would 
It  be  profitable  to  follow  all  the  fancies  of  machine  makcra.  some  of  which  have  prodncGd  but  cum- 
brous and  inconvenient  vehicles,  which,  wlien  their  purpose  is  considered,  are  combroas  not  only  in 
their  balk,  but  in  the  multiplicity  of  their  partv.  and  lience  arecomplicated  and  lender,  liable  to  de- 
ran^ment  and  failure,  and  are  marked  by  an  absence  of  that  simplicity  of  construction  so  desira- 
ble in  agricultural  meckaKict,    In  many  of  our  more  modem  tureip-ilrills.  however,  there  is  to  be 
aeen  a  marked  simplicity  of  .oonstruction,  that  accords  well  with  tlie  objects  in  view,  and  thia 
bolda  especially  with  those  machines  which  are  employed  for  sowing  the  seed  alone ;  and  in  none 
more  BO  than  tlie  machine  now  very  gonenUly  known. as  the  JSast  Lothian  drill,  which  I  ahall  have 
Kwcaaion  more  particularly  to  notice.    The  recent  introduction  of  numerous  granulated  manures 
abas  called  fortli  a  new  class  of  machines,  wliose  object  is  to  deposit  the  manure  alon&r  with  Uie  aeed 
either  in  immediate  contact  or  in  close  contiguity,  and  these  compound  machines  iiave  again  in- 
volved a  degree  of  complexity  of  construction ;  for  whenever  a  machine  is  required  to  perform 
«eom pound  functions,  a  ueccs-sarily  increased  complication  of  structure  is  entailed  upon  it  lu  a 
,ffreater  or  less  extent  proportionate,  perliaps.  to  the  mechanical  talents  of  the  fabricator.    An  ad- 
joitiooal  cause  of  complication  in  tlie  compound  drills  has  arisen  within  the  last  few  years,  fihon  a 
.desire  to  econonuBc  tlte  distribution  of  the  modem  expensive  manurea,  by  deposiling  small  por- 
tions of  it  at  the  points  only  where  the  fature  root  Is  intended  to  grow,  leaving  the  intervals  desti- 
tute of  manure.    The  propriety  of  thus  dealing  so  niggardly  with  the  soil  in  whhliolding  tlwse 
aubstanoes  in  abundance  by  which  it  is  enabl^  to  continue  ita  fertility,  ia  at  least  quesliooable ; 
but  Uie  experiment  Ims  e&cted  what  I  am  at  present  endeavoring  to  estaUisk— the  farther  com- 
plication of  siractare  in  lite  machines  emploj-ed.    Tlie  drill-sowing  machines  adapted  to  this  pur* 
.pose  are  designated  in  Scotland  vlwmpen,  from  tlieir  dropping  tlieir  gilta  on  one  point    In  Eng- 
land tiiey  are  better  known  by  tne  name  of  dibbUug-macbine^  or  drop -drills. 

[Of  turnip  «nd  other  drills  and  complicated  machinery  used  in  Engiand,  Ihey  have  either  be«B 
-  excluded  from  aae  in  this  country  on  accoantof  their  coat  and  complexity,  or  they  havo  bocn  great- 
ly aimplified  if  not  improved.    The  agricaltural  jrarcbouaei.evei^yvhere  abonnd  »iii  drills  of  vart- 
I  ous  forms  adapted  to  various  purposes. 

Altliough  the  cheapness  of  Indian  com  and  the  drynesa  of  our  <i1!mate  wHl  prevent  the  genenl 

introduction  of  turnip  husbandry  on  a  large  scale  in  this  country,  the  dcamess  of  labor  adding  an- 

other  objection,  wo  are  strongly  penoaded  that  through  all  the  mountahions  rangca  of  the  SouthetB 

.Btates,  where  morning  fogs  prevails  tliroogh  the  summer  so  favorable  to  the  graaaca,  they  miglil 

jysofitably  coltivaxe  the  Swedish  toraip,  to  be  employed  In  feeding  thair  cattle,  intended  to  be  |at> 

-■•Bd  'on  gaw  the  uaact  sammer.    Turnip  oropa  Md  ahcda  .focsh^Usriqgr  wad  focdiQg.tlitthr.cuUlu  fm 


*  Johnston's  l^eftnieikaB  'Aerlruliaral  ChenriMiy. 
*t  ilcCunoeh's  Dictlomuy  ofCommsree,  on  lUmm, 
j|  Joamsl  of  tbs  Aoyal  Englisk  Agrkmltuial  Society,  voL  Ir. 
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winler,  wonld,  we  tbiok,  on  trial  bo  foond  a  great  improyement  on  their  preaent  lystcm.  Tbee» 
tent  ortlie  oountry  referred  to,  the  valae  of  ita  indaaiiy,  and  oar  partiality  for  that  branch  of  hoe* 
bandry,  and  aome  of  those  who  ponme  it,  indace  na  to  give  what  otherwiae  might  have  bees 
omitted  with  pnjadiee  to  the  maaa  of  American  lanneim  Ed.  Farm,  Lib,} 


22.    REPAIRING  THE  FENCES  OF   GRASS-FIELDS,  AND  THE 
PROPER  CONSTRUCTION  OF  FIELD-GATES. 

*•  At  neglected  gnpf 
Bant  ■crambUog  throngji,  and  widen  eveiy  breach. 
A  Hake  put  limnly  in.  or  whlnnv  ba*h. 
Until  the  neiMoo  come  wlien  livfnc  plants 
Uaj  tfU  the  Tiieaat  spaocb  much  hann  preTcnta." 

Qmauam. 

(1962.)  The  season  Toeing  almost  arriyed  when  the  grass  is  able  to  sup- 
port stock,  and  of  course,  when  the  cattle  are  permitted  to  leave  their  win- 
ter quarters  in  the  steading,  it  is  necessary  to  ascertain,  in  the  first  places 
whether  the  fences  of  tlie  grass-fields  are  in  such  a  state  of  repair  as  will 
offer  no  temptation  to  stock  to  scramble  through  neglected  gaps,  much  to 
the  iujury  not  only  of  the  fence,  but  perhaps  of  themselves,  or  at  least  much 
to  their  disquietude ;  and  in  the  next  place,  to  watch  the  period  when  the 
grass  is  in  a  fit  state  to  receive  them.   Sometimes  a  good  deal  of  work  is  t» 
quired  to  put  grass-fields  in  a  proper  state  for  the  reception  of  stock, 
owing  principally  to  the  nature  of  the  soil,  and  partly  to  the  state  of  the 
weather.    On  eveiy  kind  of  land  the  small  stones  lying  on  its  surface 
should  be  gathered  by  the  field- workers  and  carted  off  for  the  use  of  dmnSi 
or  he  broken  in^o  metal  for  roads.     It  may  happen  that  the  throng  of  other 
ivork   may  prevent  the  assistance  of  horses  and  carts  beinz  g^ven  for 
this  purpose,  in  which  case  the  stones  should  be  gathered  together  in  small 
heaps  on  the  furrow-brow  of  every  other  single  ridge  ;  but  in  doing  this, 
it  should  be  remembered  that  these  heaps  occupy  so  much  of  the  ground^ 
and,  of  couree,  prevent  the  growth  of  so  much  grass,  that,  on  this  account, 
it  is  a  much  better  practice  to  cart  them  away  at  once  if  practicable.  When 
carts  are  used  the  stones  are  thrown  directly  into  them  ;  whereas  in  making 
heaps,   the  stones  require  some  care  to  be  put  together,  and»  of  course, 
"waste  time,  and  they  have  to  be  remoyed  after  all.     Some  farmers  are  re- 

fardless  of  gathering  the  stones  from  any  of  their  fields,  even  from  grass- 
elds  "which  are  to  be  in  pasture ;  while  all  acknowledge  that  fields  of 
erass  which  are  to  be  made  into  hay  ought  to  be  cleared  of  stones  to  save 
the  scythes  at  hay-time.  On  clay  soils  there  are  very  few,  or  perhaps  na 
stones  to  clear  off,  and  in  wet  weather  no  eart  should  be  allowed  to  go  on- 
new  grass.  As  every  field,  whether  of  new  or  of  old  grass,  should  be  roll- 
ed some  time  before  the  stock  enter  them,  it  is  clear  that  the  ground  can* 
not  receive  all  the  benefits  of  rolling  as  long  as  stones  are  allowed  to  re- 
main oti  its  surface.  The  best  time  for  rolling  is  whei»  the  surface  is  Jry 
—mark  you,  not  when  hard  and  dry — for  when  grass,  especially  young 
frrass,  is  rolled  in  a  wet  state,  it  is  very  apt  to  become  bruised,  and  black- 
ened. When  dry,  grass  is  elastic  and  able  to  bear  the  pressure  of  the  mll^ 
er  without  injury.  Light  land  wilT  bear  rolling  at  any  time  when  the  sur- 
face 18  dry ;  but  plants  are  very  liable  to  be  bruised  by  the  roller  against 
the  bard  clods  of  clay  land,  and  in  a  soft  state^on  the  oUier  hand,  clay  land 
(4W> 
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18  apt  to  become  hardened  or  encrusted  by  rolling.  The  rolling  of  heayy 
lana  is  thus  a  ticklish  matter ;  'but  a  good  criteiion  to  judse  of  its  being  in 
a  fi^  state  for  the  roller,  is  when  clods  crumble  down  easily  with  the  pres- 
sure of  the  foot,  and  not  press  flat,  or  enter  whole  into  the  soil.  The  roll- 
I  ing  is  always  given  across  the  ridges.     The  stones  should  be  gathered,  and 

i  the  land  rolled  at  least  a  fortnight  before  the  stock  are  put  on  grass,  to  al- 

t  low  the  grass  time  to  growafl:er  these  operations,  when  it  will  be  found  to 

grow  rapidly,  if  the  weather  is  at  all  favorable. 

(1963.)  Besides  the  fences,  the  gates  of  grass-fields  require  inspection 
ana  repairs,  so  as  they  nr.iy  be  put  in  a  useable  state  for  the  season. 
When  any  of  the  timbers,  posts,  or  bars,  are  broken  or  wanting,  or  the 
fiistonings  loose,  the  carpenter  or  smith  should  be  made  to  repair  them  ; 
and  the  posts  on  which  the  gates  hang  should  be  made  firm  in  the  ground 
>  when  loose,  or  renewed  when  decayed.     In  putting  up  new  gate-posts,  the 

firmest  mode  I  have  found,  is  to  dig  as  naiTow  a  hole  as  practicaole  3  feet 
deep  for  the  hanging-post,  and  then  to  ram  the  earth,  by  little  and  little, 
firmly  around  the  post  without  any  stones.  Charring  or  pitching  the  part 
under  ground  is  a  pretty  good  prevention  from  rot  for  some  time.  The 
simplest  mode  I  have  seen  of  fastening  field-gates  is  with  a  small  chain  at- 
tached to  the  fore  stile  of  the  gate,  to  link  on  to  a  hook  on  the  receiving- 
post..  The  most  convenient  position  for  field-gates  is  at  the  ends  of  head- 
rid  g)es,  which  may  be  regarded  ae  the  roads  of  fields.  Field-gates  should 
\  be  made  to  fold  back  upon  a  fence  ;  to  open  beyond  the  square ;  and  not 

to  shut  of  themselves.  When  they  shut  of^the'mselves,  and  are  not  properly 
set  when  opened,  and  which  requires  greater  care  than  is  usually  bestowed 
on  t^ese  matters,  they  are  apt  to  catch  a  wheel  of  the  cart  which  is  passing, 
and,  of  course,  to  be  shivered  to  atoms,  or  the  post  to  be  snapped  asunder; 
and  more  than  this,  self-shutting  gates  are  apt  to  be  left  unfastened  by  most 
people  who  pass  through  them,  and  are  therefore  unavailing  as  a  fence  to 
stocky  especially  to  horses  when  idle,  which  seem  to  take  delight  to  loiter 
about  gates,  and  they  not  unfrcquently  find  out  the  mode  of  opening  them. 
One  reason,  perhaps,  for  horses  loitering  about  the  gates  is  to  rub  them- 
selves, to  prevent  which,  thorns  are  wattled  into  the  bars :  but  independent 
of  this  casual  safety,  every  pasture-field  should  be  provided  with  one.  good 
rubhing-post  at  least,  standing  6  feet  in  bight.  The  proper  construction  of 
field-cates  is  generally  very  little  attended  to,  if  one  may  judge  by  those 
usually  to  be  seen  in  the  country.  Some  judicious  i*emarks  by  Mr.  Slight, 
with  appropriate  figures,  in  reference  to  this  much  neglected  subject,  vi-ill 
be  found  below,  and  which  I  hope  will  tend  to  the  diffusion  of  an  improved 
form  in  this  necessary  portion  of  faiin  furniture. 

(1964.)  The  ittporttnce  of  field-^ales,  nfhetber  viewed  m  the  mauM  of  ■ecority  to  crops  and 
live  ftock,  or  as  a  portion  of  the  pen  hablo  stock  in  trade  of  the  farm,  is  an  object  deserrinr  of 
grave  consideration.  Hitherto,  it  may  Safely  be  averred  that  verv  little  attention  has  been  paid  lo 
^rfbcfple  in  the  oonstraction  of  field<gates ;  and  fiir  the  truth  of  this,  we  have  only  to  look  aroand 
p^  where  the  eye  of  tlie  oonstractive  stadent  will  detect  probably  not  mere  than  ene  in  a  baa- 
dred  of  oar  fiGla-gates  that  are  not  glaringly  defective  as  pieces  of  extremely  simple  constmctive 
carpentry.  Defects  in  point  of  construction  are  not  even  confined  to  the  ieln  gate :  we  find  them 
IB  many  of  thoee  gates  of  mnoh  higher  pretensione,  and  where  the  band  of  a  master  having  been 
at  work,  we  might  be  led  to  expect  something  like  an  approach  to  the  trae  and  simple  principle  : 
yet  how  seldom  does  the  eye,  experienced  in  directing  those  geometrical  and  dynaraial  prineipfce. 
Sb  which  ekme  a  Just  and  permanent  snrstero  of  conetmetion  depends,  light  apon  a  fimn  that  natio 
fies  its  discriminating  glance.  We  do,  indeed,  occasionally  meet  wiUi  examples  wherein  ie 
evinced  a  correct  knowledge  of  those  arrangements  of  the  parts,  in  a  rectangnlarframe,  whedier 
ef  vtrebd  er  iron,  that -at  onoe  secnivs  permanency  of  foiu,  and  stability  in  the  entira  stractnre.  In 
saoh  cases  we  are  snre  to  find  that  the  proprielDr  possesses  not  only  «n  edaeatad  mind,  but  one 
that  has  not  disdained  to  stoop  to  the  drudgery  of  acqniring  a  competent  knowledge  of  practical 
mechanics,  leading  him  also  to  see  the  advantage  of  securing  the  aseietanee  of  mechanics  wboee 
edneation  qnaliiies  them  to  perform  their  duties  in  accordance  vrith  ^he  laws  of  that  seience.  It 
loay  seem  trivial  to  apply  remarks  of  this  kind  to  sach  a  simple  matter  4S  the  constmction  of  si 
field-gate ;  bnt  assuredly  there  is  no  part  oroar  agifcnltnral  economy  that  points  oat  m  broadly  tbe 
^  (500; 
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^fmnmem  of o«r  wnknu  In  dion  impoftaiit  bvaaehM  ef  iheir  edaoidoo,  the  eUwentaiy  tndwif 
ill— ■  II J  aBd  Meobanion 

(1965.)  A  nte.  generally  speaking,  may  be  described  as  a  rectangnlar  frame ;  there  are  ezeep* 
tions  to  this  definitton  applicable  lo  gates  as  a  whole,  bat  tojieid-gate*  there  are  none.  A  gate,  to 
be  permanent,  shonld  be  immatable  or  anchangeable  in  its  form ;  a  simple  rectingvjsr  frame  with- 
out ap filling^  if  ihey  an  placed  at  risditan^s  to  each  oibcr,  is  the  most  lia^tP  change  of  any 
connected  i|ractare  of  frame-work.  The  triangle,  on  the  other  hand,  is  the  most  immatable  or 
least  liable  to  change :  it  is,  In  sliort,  so  long  as  the  mateiids  remsfai  wiehaaged,  perfectly  imma- 
table,  bat  a  §[ate  in  a  form  of  a  triangle  would,  in  most  cases,  be  veiy  ansemi^able,  thoagn  a  oouk- 
bination  oC  triangles  may  pre«iacc  the  requisite  figure  for  a  serviceable  ^te.  If  tpen  we  take  th« 
rectangular  frame  so  essential  to  %  ficld<«ate,  and  apply  a  bar  in  the  position  ojf  the  diagonal  of  the 
parallelogram,  we  immediately  convett  tfie4»riginal  rectangular  figure  into  tvfo  triangras,  applied 
to  each  other  by  their  hypothenuse,  and  this  ffives  us  the  true  elements  of  a  propieriy  constructed 

Site,  all  the  otlier  parts  oeing  subordinate  to  me«e,  and  adapted  solely  to  the  p raotical  purposes  of 
e  gate  as  a  defence  or  for  ornament  In  many  cases  depending  upon  the  m^ter^al  employed,  aa 
opposite  diagonal  may  be  applied,  dividing  the  gate  into<tour  triangles ;  but,  ia  general,  tois  isonly 
necessary  where  flexible  rods  of  iron  are  applied  as  the  diagonals. 

(1966.)  In  looking  at  the  construction  generally  of  field-gates,  we  observe  t|ac^  of  an  incipient 
knowledge  of  the  usefulness  of  a  diagonal  bar,  but  in  very  many  cases  it  is  applied  with  that  un- 
certainty of  purpose  tliat  marks  a  doubtful  and  hesitating  knowledge  of  the  subject;  we  see  it,  hi 
short,  applied  in  all  the  ^ssible  positions  that  may  be  conceived  to  deviate  from  ibe  one,  true,  and 
simple  position— extending  firom  an  a^glo  to  its  opposite — which  is  the  simple  and  universal  rule 
applicable  to  gates.    Let  it,  then,  be  home  in  mind  that  the  essentials  of  a  neld-gate,  whether  at 
wo«|d  or  iron.  area-ieetangalarfiBae.ooosisting  of  the  heel  and  head-posts,  and  a  top  wad  botmai  hir 
«r  rati,  which  four  parts,  properiy  connected  at  the  anvles,  are  rendered  of  an  uncnaageafaAe  i^iiH, 
/by  the  application  of  one  or  more  diagonal  bars,  and  these  diagonals  should  in  no  eate  be-  sMdiskl 
*  abort  of  tho  whole  lengdi  between  any  two  of  the  opposite  angles.    The  apfiUinf^,  whether  or  sails 
or  otherwise,  as  may  be  desired  to  attain  any  paracalar  object,  are  mere  accesaones,  a»d  not  in  any 
way  tendhig  to  the  stability  or  dumbility  of  the  fabric. 

(1967.)  The  choice  of  the  material  for  the  diagonal  u  of  soma  importanoe,  and  here  the  iMurim 
«f  Qoiversal  i^plicatioo  in  mechanical  oonstmraon :  **  Tie  with  iran  and  ttrui  nilk  wood,"  is  aa- 
pecially  applicable.    The  field-gates  oonstmcted  entirely  of  wood,  the  diagonal  should  invaiiabiy 
oe  a^pplied  as  a  strut ;  that  is  to  say,  it  should  rite  from  the  fool  of  the  heerpost  and  terminate  at 
4lie  ttm  of  tha  head-post    Placed  m  this  position,  tlie  diagonal  supports  the  head  or  swinging 
end  of  the  p;ate,  by  its  resistance  to  compressbn,  a  duty  which,  from  the  area  of  its  craas  •eotiaa 
beiqg  considerable,  and  hence  capable  of  resisting  lateral  fleocore,  it  is  well  adapted  to  peHbrm ; 
mrhile.  at  the  same  time,  the  above  sectbnal  property  gives  it  a  broad  terminal  reastaaee,  svfaaae 
it  abals  npon  the  angles  of  the  external  frame.    The  same  diagonal  bar,  if  applied  in  the  opposite 
position,  and  patforming  a  duty  of  a  tie  or  stay,  its  great  sectional  area  would  avail  but  little,  iur, 
tlioagh  woody  fibre  is  capable  of  resisting  very  considerable  tension,  laroh-wood  having,  wilh 
mqimL  seytional  affeas»  a  power  of  rssisianoe  to  tension  equal  to  alMmt  i  that  of  malleable  Iron  of 
mediam  <^aality :  and  though  this  wooden  tie  might  be  found  to  possess  in  iu  aggregate  section  a 
<}obesive  force  greatly  beyond  that  of  an  iron  bar  applied  in  the  same  position,  for  the  wooden  bar 
iNTonld  have  a  sectional  area  at  least  twelve  tiroes  greater  than  could  be  requisite  for  an  ison  tie^ 
tboa  yielding  an  aggregate  force  doable  of  die  iron ;  yet  as  the  wooden  tie  must  depend  for  its 
connection  in  tlw  stmctore,  npon  nctts  or  bolts  only,  its  ultimate  power  of  resistance  to  teasiaa 
depends  not  on  its  ovm  sectional  area,  but  on  that  of  the  nails  or  bolts  by  which  it  is  Aaienoi, 
^nd  tliese  again,  may  be  very  peatly  reduced  by  the  rending  of  tlw  extremities  of  the  woodeo  da. 
(1968.)  The  advantages  of  iron  as  a  tie,  and  iu  disadvanta^s  as  a  stmt,  are  just  the  oonverse 
df  the  foregoing.    From  the  smallness  of  sectional  area  requisUe  in  an  iron  bar  applied  in  dite 
<loiMtraction,  as  compared  with  its  length,  it  is  not  capable  of  withstandinf|  compression  even  te 
the  smallest  extent  without  suflbring  lateral  flexure,  and  this  defect  unfits  it  entirely  fbr  the  par- 
pose  of  a  strut    Applied  as  a  tie  toe  iron  bar  is  perfect ;  the  cohesion  is  such  that  a  very 

^  - — 
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onal  tieotti  gate,  and  as  it  can  be  fixed  by  bohs  widtout  risk  of  fractaring  its  ends,  as  in  the  ease 
of  wopd,  its  application  in  principle  becomes  as  periset  as  it  is  possible  to  approach.  Bat  tboos^ 
tbia  cooatrucuon  is  in  principle  completely  supported  by  the  tie  from  any  force  tending  to  oa- 
preee  the  head-post  of  the  gate,  there  is  yet  a  defiBct  in  practioe ;  for  a  gate  is  liable,  from  various 
caoaes^  to  be  foreed  upward  at  the  head-post  We  have  seen  that  a  slender  and  iiezible  iron  rod  eaa- 
not  reoial  compreanon  itritbout  flexure,  and,,therefofe.  a  gate  with  only  one  iron  diaaonal  tie  wAl 
■tfll  bSpraotically  imperfect,  and  it  becomes  neoessuy  to  apply  an  antagonist  pmoed  in  lim 
posfticm  of  a  strut  but  virtually  performing  the  duties  of  a  tw  arising  from  the  antagonist  effiMii 
of  ibe  two,  the  tendency  of  the  one  being  to  hold  the  head  of  me  gate  op,  wUie  tlie  a^tr 
exeata-an  aqoal  fovsa  to4Map  it  down,  whereby  a  peifoet  eqniiibriom  Is  preserved  within  tfte 


(1969.)  In  treatini^  of  the  prqefiedl  construction  of  field-gates,  it  is,  perhaps,  onnocessafy  te 
dwell  upon  the  strains  that  occur  in  the  individual  horiaontal  bars,  because,  if  tne  principles  ioioal- 
mind  above  are  aneaded  to,* all  cross  strains  in  the  principal  joinings  are  avoided ;  and,  except 
^rben  any  extraneous  force  is  applied,  the  strains  are  resolved  by  construction  into  those  of  direct 
compie— *<»  or  of  tension.  Thus,  in  -fig.  39S,  which  may  represent  the  eleinenls  of  a  fly-gate,  ap- 
plicable to  a  drive  or  thoroughfare,  and  opening  either  way ;  if  we  take  the  heel-post  a  h  and  the 
bar  a  c  alone,  and  hinged  hi  any  manner  at  a  and  b ;  and  if  the  bar  a  e  is  10  feet  long,  the  breadih 
of  tbe  beel-post  at  a  5  inohes.  and  the  parts  being  joined  by  mortise  and  tenon :  snppose,  tiien.  a 
load  appliea  to  the  bar  at  c  tiie  meobanical  affoot  of  the  load  would  be  a  oross  strain  at  A.  tendiaa 
^  bseak  tbe  bar  diraetly  asiosa  wliha  foroaaqaal  te  M  tioaet  the  load,  azdosive  of  the  effiBctff 
(SOI) 
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a  bar  ic«eir.  the  bar  «  e  §urming  hera  a  laver  of  the  firat  ordar,  whoaa  am  A  e  !■  to  the 
Ihabreadtliofaia  haalpoat,aa34  toL    By  increaatng  tha  nomber  of  ban  wa  da  nsi 
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I0la/e0bet  of  tha  load,  bat  dmply  divide  it  eqoallv  over  tba  aaperindacad  ban^  •Qppodagr  tbeai 
Id  ba  conaacted  with  a  bead-poat  al  t.  Bat  revertfng  again  to  the  aiagle  bar  a  <:.  and  apply  inir  ti 
it  tba  diatrooal  h  e,  we  have'  now  tha  triangolar  fignra  a  6  cthe  parts  of  whkrh  benig  fimly 
oannected  at  their  pointa  of  junction,  the  ibrm  becomes  ancbangeabie.  and  die  elSeei  of  the  load 
at  c  ia  instantly  altered.  T1m»  efibct  of  the  load  at  c  is  now  resolrable  by  the  parallelognim  of 
ibrcea  into  two  others,  the  one  of  tension  on  the  bar  a  c,  the  other  of  compression  on  tfaeoiBcoaal 
h  e,  and  taking  the  length  a  6  as  a  representative  of  the  gravitatbg  or  direct  cflect  of  that  Joed! 
than  the  tension  on  a  <;  will  be  to  the  abmlute  load  as  tbe  length  of  a  &  ia  to  that  of  a  e.  ■■wf  dw 
compression  on  the  diagonal  will  be  mm  be  to  bo.  In  this  example  the  binges  of  tbe  gate  mwe  not 
shown,  bat  in  actoal  practice  the  tails  of  the  npper  hinge  stretch  along  part  of  tbe  top  bar,  binding 
it  aecarely  to  the  heel-post,  while  tbe  bottom  huge  may  ba  made  to  fona  an  aboiment  lo  tba  £5 
•f  thedisLgonal. 

(1970.)  The  practical  insertion  of  the  diagonal  is  also  of  aome  importance.  Fig.  353  ezlnbiti 
one  mode  of  oerforming  this,  where  a  &  is  tbe  stmt  half  lapped  apon  the  beel-post  at  bottom  and 
npon  the  beaa-post  at  top :  it  is  not  an  elegant  mode  of  insertion,  but  it  is  eiBcient,  in  so  ftr  thst 
While  it  acts  as  a  fftrot,  it  binds  the  top  of  the  bead -post  to  the  top-bar,  and  prevents  it  (rata  flviw 
oir  by  the  thrast  of  tlie  diagonaL  '  ^ 

(1971.)  Fig.  354  exhibiu  another  mode  of  insertion  of  tba  diagonal^  which  ia  paibapa  pM^f%nribls 
•o  the  former ;  here  the  bead  of  the  diagonal 

Is  attached  to  tbe  top  bar,  half  lapped  upon  it  fig.  389. 

M  &,  and  notched  inio  tbe  lower  edge  as  an 
abotment,  forming  a  very  efflnicut  strnt.  the 
tension  strain  being  brooght  entirely  upon 
IIm  top-rail,  which  is  always  aecarely  tied  to 
llie  heel-post  by  the  tails  of  the  hinges  at  e, 
Tbeaa  examples  are  applicable  to  field-gates 
where  tbe  bare  are  always  moch  tliinner  than 
llia  heel  and  head-posts,  tlio  latter  being  gen> 
•rally  about  2|  to  3  hiches  thick,  and  the  for- 
mer only  Iji  inches.  In  such  cases  the  diag- 
onal is  slightly  notched  npon  all  tlie  bars,  and 
deeper  ofion  the  heel  and  head-posts,  where 
tlie  metliod  fig.  3&3.  is  adopted :  hot  in  no 
ease  sliould  the  bara  bo  notched  except  in 
Hie  edge  of  the  top  bar,  where  it  receivaa 
the  bead  of  the  diagonal. 

(1972.)  1  have  liitlierto  alloded  onlv  to  the 
Amplest  efficient  form  of  wooden  fieid-gate% 
in  tne  construction  of  which  clieapness  u  al- 
waya  an  object,  and  I  have,  in  order  to  avoid 
eonfadon  of  ideas,  restrfeted  tlia  description 
la  the  eaaeatial  parts,  tlie  naniber  of  bars,  or 
•dier  meana  of  rendering  llie  gate  a  sofficient 
fence,  is  Uid  to  be  filled  up  at  discretion.    In 

snaking  these  npfiliiiigs  the  maker  slioold    »,,«•,  —  ->--.«-.« -. 

•tndioo^y  keep  In  mii^  diat  no  curved  bare    «'*«'^««  o'  ™i  ArPLiCATioic  or  tbk  diaoomax. 

or  tirabera,  of  any  doscriptioa  should  enter  into  the  constroetioo,  either  lor  ornament  or  rtrrMisI 
bly  lc»r  use. 

(1973.;  In  the  constraetkin  of  wooden  gatea  for  drtvea  or  approachea,  where  utility  U  still  tha 
chief  ofagecL  strict  attention  shoaid  still  be  paid  to  liie  principles  ofconstroction,  but  a  little  more  lati- 
tade  may  be  admissible  in  point  of  fiaiidi  and  expense.  For  such  porpo.iea  the  rails  and  posts 
of  the  gate  shcmid  be  all  of  one  thwkneas.  or  at  most,  the  only  difference  diould  be  a  gradual 
diminatino  in  tfaicknoss  lowani  the  head,  to  lessen  tbe  ettixi  of  gravity  on  tlie  hiug»»  «nd  gnto- 
posis  Slid  for  pksasaiu  affiicl»  there  ahould  not  be  mere  than  t^nffthtfriionial  |aii^  with  two  diag- 
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;  and  if  h  is  neoemiy  to  bave  a  doaer  npfllling.  it  nbonld  be  of  an  vpriKbt  light  btlnatrad* 
Fig.  355  ia  an  example  of  this  fbnn  orgaio.  which  1  adopted  26  yean  agu^  and  the  or^ 

Flff.S55. 
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ginals  then  eonstrncted  are  still  good  and  SBrriceable,  bat  it  is  considerably  more  expensiTe  than. 
Am  common  field-gate.  The  heel-post  a  ^  is  5  inches  broad  and  3  inches  tliick,  while  the  bead- 
p<Mt  e  d  may  be  redaced  to  2^  inches  If  thought  advisable.  The  top  and  bottom  bars  are  formed 
yuf'illi  aboiment  pieces  at  both  ends,  which  are  5  inches  broad,  the  intermediate  parts  being  re- 
doced  to  3|  inches;  the  middle  bsr  has  the  same  breadth,  but  is  made  op  in  the  middle  with  cor- 
responding abatments,  and  the  two  diagonals,  of  2  incites  in  breadth,  are  inserted  in  four  pieces, 
exactly  fitted  between  the  abaiments  ot  the  bars.  The  hinges  are  of  the  common  double-tailed 
form,  binding  the  ton  and  bottom  rails  firmW  lo  the  heel-posi,  and  the  gate  may  be  hang  npoa 

Jiillars  of  stone,  or  or  wood  well  seeared.  The  best  balastrBde  for  a  gate  of  this  kind  is  rods  of 
ron  I  inch  diameter,  ss  In  the  figare,  passed  ap  throairh  the  bottom  and  middle  barB  and 
the  dLiAonnls,  the  holes  for  these  being  eaailv  bored  with  an  anger  after  the  gate  is  formed  i 
boi  a  simple  and  cheaper  balnstrade  is  formed  of  light  wooden  spars  sank  into  the  burs  and 
diagonals. 

(1974J  For  all  wooden  gAes,  the  method  of  bracing  with  light  iron  diagnnsls  is  to  bo  preferred 
to  woo<len  strats,  but  to  be  eflRBCtive  two  diagonals  most  always  be  api>lied.  In  some  cases^tbej 
may  pass  from  one  angle  to  its  opposite  in  one  length,  but  in  others  it  is  necessary  to  apniy  them 
In  ioar  pieces,  the  connection  at  tlie  center  of  the  gate  being  efibcted  either  by  a  ring  or  iron,  in 
which  the  four  ends  are  screwed,  or  by  bolting  the  palmated  ends  of  the  foor  parts,  two  and  two 
together,  through  the  middle  bar,  as  applied  at  ^  x  fig.  355,  one  boll  securing  the  four  ends,  and 
in  either  case  the  rods  pass  through  the  top  and  bottom  of  the  heel  and  head -posts  of  the  gate,  and 
are  there  secured  bv  screw-nuts.  It  b  obvioos  that  iron  diagonals  would  apply  in  this  manner 
to  the  gate.  flg.  355.  instead  of  wooden  brscesi 

(1975.)  Field-gates  of  wood,  from  the  cheapness  with  which  they  may  be  furnished  when  im* 
perfectly  constructed,  have  been  long  in  use,  and  in  many  localities  continue  to  be  more  exten- 
sively used  than  any  otiier;  but  malleable  iron  is  gradaaliy  taking  the  place  of  wood,  and,  from 
its  greater  durability,  minr  be  expected  to  soperseae  wood  entirely.  In  the  construction  of  maU 
leable  iron  gates,  we  as  Ireqaencly  find  malformations  as  in  those  of  wood,  such  as  placing  all  the 
bars  on  edge  except  the  heel  and  head>post.  misplacing  the  diagonal,  if  single,  and  not  nnfre- 
onently  applying  bars  variooslv  formed  in  carves  and  fanciful  figures,  to  serve  the  purpose  of  the 
jiagonala  The  field-gate  maker  should  be  instructed  to  hold  steadilv  in  view  that  there  is  hot 
ene  po*itum  and  form  for  that  member  of  the  stractnre  :hat  can  be  fnlly  efflcieot,  and  these  are, 
the  straight  bar  extending  from  the  npper  angle  at  the  heel  to  iu opposite  angle  at  the  bead-post, 
and,  if  the  materials  of  the  gate  are  light,  to  apply  an  antagonist  diagonal  crossing  die  first.  la 
framing  the  gate,  also,  the  top  and  bottom  bars  should  be  set  flat-waya,  to  enable  the  stmctare  to 
resist  lateral  strun  from  animals  rubbing  or  poshing  sgainst  it 

(1976.)  One  of  the  latest  improvemenu  in  iron  field-gates  is  the  introduction  of  angle  iron,  now 
so  extensively  used  in  boiler  making,  ship-bailding  and  other  purposes.  In  the  appiicatfon  of 
the  angle-iron  to  the  construction  of  gates,  the  fabric  acquires  the  rigidity  of  a  massive  wooden 
gate,  with  all  the  tenacity  and  strength  of  the  iron,  while  its  weight  is  little  more  than  that  of 
wood.  Fig.  356  is  a  form  of  gate  of  this  oonstraction,  which  I  have  lately  adopted,  with  some 
alteration.  Irom  a  design  of  Mr.  William  Dunlop,  Edinburgh,  and  is  manofactured  by  James 
Blight  dt  Ca,  Bdinburgh.    The  external  form  is  composed  of  four  bars  of  anffle-lron.  measaring 

y  inches  on  each  side,  and  to  give  secarity  to  the  joinings  at  the  four  angles  of  the  truss,  the  enda 
the  bars  are  riveted  upon  cast-iron  oorncnr-piates,  those  of  the  heel-post  a  b  being  formed  with 
strong  projecting  pivots,  by  which  the  gate  is  hmged.  Any  namber  of  interior  bars  mav  be  ap- 
plied to  salt  the  objects  of  the  gate.  The  figure  exhibits  the  arrangement  adapted  to  retain  ftusep 
and  lamba.  The  diagonal  6  d  is  oontraty  to  the  general  rale,  for  it  is  apparently  a  strut,  but  oeing 
a  bar  of  angle-iron,  of  the  same  breadth  ss  before,  it  possesses  the  stiffness  jf  wood,  to  resist  lat- 
eral sirams — and  is  hence  properiy  adapted  for  a  stmt :  to  render  the  bracing  complete,  the  an- 
tagonist diagoosl  a  c  is  applied,  and  tbh^  acting  as  a  tie,  is  only  a  flat  bar  I  inch  by  \  inch.  Th* 
BxMnal  firame  is  thus  rendered  oachangeaUe  in  figora  by  any  force  that  nay  be  applied  to  thg 
(903) 
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hetil  poit  in  •  T^Hktl  flreetkm,  either  npfrvi  el*  4uwward»  ihiiit  of  wtet  wiU  ft«ei«i«  the 


gAie :  end  the  peim  e,  where  the  di^geneh"  eraae  eeefa  other  et  the  oeeter  of  the  gate,  beootoci 
•bo  aounoveble  in  tha  plane  of  the  true;  hence  the  perpendkaler  ber/«  g,  beio^  rireted  to  th« 
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diagonal  at  e,  acqoirei  the  nme  jproperty,  and  by  attaohing  all  the  henaontal  huBtofegU  their 
several  croeainga,  each  of  them  m  rendered  penBanent  fe  ita  poaitioa  at  that  poii^  and  no  ferce 
ahbrt  of  breaking  down  the  aate  can  bend  any  of  the  parte  upward  or  downward  in  ihe  direction 
of  the  bar/e  g,  to  long  aa  tfalt  laat  remaina  aftaehed  to  the  croaang  of  the  diagonala  at  e.  In  or- 
der to  give  Ikrtber  rapport  to  the  horicomal  ban  by  tlie  nna^rp/e  of  oonatruction,  we  hare  only 
to  take  a  jpoint  where  a  diagonal  croMea  a  bar,  tmi  k,  ionniiw  the  opposite  triangles  eki  and 
akkt  which,  when  the  bar  and  dfaigooal  hare  been  connected,  become  also  inunatable.  and  the 
perpendicalar  bar  I  km  being  secored  to  the  point  k,  and  aonin  to  the  different  hart  at  their  in- 
tenectJoo  with  /  A  at,  the  whole  are  again  rendered  immovable  aa  in  the  middle.    The  aappoct 

E'ven  to  the  horisootal  ban  in  the  line  /  k  m,  woald  have  been  atill  more  complete  if  there  had 
len  only  one  intermediate  bar  below  the  middle  one,  aa  the  three  parts  woald  then  have  met  in 
one  point  aa  they  do  at  A.  hot  two  bars  are  intnidaeed  to  rander  the  gate  fencihle  hr  sheep  of  a9 
•gea.  The  perpendicnlar  bar  nopi»  applied  on  the  aame  principle  aa  laid  down  lor  /  A  ai,  the 
point  of  BOpport  in  this  case  being  o. 

(1977.)  In  thin  constraction  of  gates,  the  gieateal  puarihie  amoont  of  mntnal  sopport  aaoong  the 
paru  is  obuined  with  a  given  qnantny  uf  materials ;  hence  saftea  of  this  coostmction  may  he  made 
lichler  tlian  any  other  form  where  iron  ia  tbe  material  employed,  and  yet  have  a  greater  amoont 
of  strength.  In  this  example,  the  dimensioiw  of  the  angle-non  are  11  inches  each  way,  and  ahont 
I  inch  thick ;  all  the  other  parts  are  1|  inchea  broad  by  |  ineh  thiea,  the  cast-iron  coiner  plated 
being,  of  coarse,  stouter,  and  the  entire  weight  of  the  gate  ia  119  lb&  It  nty  be  of  use  to  those 
who  make  iron  ^tes.  bat  who  have  not  taken  time  to  stedy  the  first  principles  of  their  conatmc- 
tion,  to  notice  this  farther  remark.  Any  nomber  whaitever  of  additional  upright  bars  to  those 
shown  in  fig.  356  would  add  strength  or  sopport  to  the  horisootal  bwa  only  on  the  principle  of 
aoperpoaiiion,  or  adding  bar  to  bar.  without  the  advantages  which  arise  (ram  the  principle  of  vn- 
cbaogeabiencss  in  the  triangle  when  applied  in  the  oonstniction  of  frame- work,  whether  in  a  du- 
ple field-gate,  or  in  the  highest  branches  of  oomtraetive  carpentry  in  wood  or  in  iron.  In  the  (me 
ease,  the  stress  on  the  parts  continue  to  act  at  right  angiea  lo  the  ban,  the  direction  in  which  tbej 
are  weakest,  while  in  the  other — the  principle  of  thiowing  the  frame  into  triangles — the  whole 
atreas  is  thrown  upon  one  or  more  paits  in  tnediraotion  of  their  length,  in  which  poaition  aU  bar* 
and  beams  are  strongest. 

(1978.)  An  example  of  an  ingcnioos  ooostrttctlonof  iron  gala  ia  given  in  Fameirs  work  on  Rond- 
llaking,  which  baa  been  improved  upon  by  Mr.  Boiat,  now  of  Bombay,  and  described  in  the 
Frixe  fissays  of  tlie  Highland  and  Agrienhnral  Soeiely.  These  gates  consist  of  a  wrought-inm 
external  frame,  which  is  rapported  by  a  very  periiect  system  of  bracing,  with  diagonal  tieo  of 
Inon  wire,  and  filled  up  in  a  variety  of  forma  with  the  saase  BMlerial.  Fig.  357  represents  Mr. 
Boist's  gate  with  the  fundamental  bracea  and  tiea.  which  he  thnadeacribes :  *'The  framing  abed 
ia  fashioned  like  that  of  an  orditaary  gate ;  ef,  gK  ftnd  Ir  I  are  three  light  slips  of  iron  parallel  to 
the  ends  of  the  gate,  and  riveted  to  the  upper  and  lower  raila ;  apbif.  wire  about  the  thirknes^ 
of  a  goose  quill,  festencd  by  a  rivet  at  one  end.  and  a  screw  and  nut  at  the  other ;  it  paai«s  throagli 
boles  in  the  slips  e  f.gk,  and  k  /.  and  servea  aa  a  hfaoe  to  aappoit  the  bar  a  h.  In  the  enae 
manner  dpe  serves  as  a  brace  to  d  c;  while  the  two  aidea  of  the  gate  being  coupled  together  by 
^  slips  e/.  g  K  and  k  I,  die  lower  and  unper  raib  have  aeverally  the  benent  of  both  braceai  Tbd 
aiagonals  a  e  and  d  h  keep  the  fhime  in  snape,  while  atd  and  6  tf  c  are  braces  to  a  d  and  A  r.  br 
means  of  the  light  bar  «  a.  It  will  bo  seen  that  all  the  wires  and  straps  which  act  aa  ffll»nn, 
an  either  braces  or  rapports,  ao  that  nodiing  ean  he  more  stiff  than  the  gate  thus  completed,  it 
weighs  about  80  lbs.,  and  costs  Xl  Oa.  Ita  dimeaahma  ara  9  feet  by  3|  feet,  but  may  be  made  of 
dny  sixe.  the  price  varying  in  propoitioo.  It  may  he  ohaarved  that  a  gate  with  one  bolt,  wben 
ahut  soddenly.  vibrates  for  some  time  at  iks  fbre-ibot;  thia  ia  obviated  by  two  bolts  coupled  ti>i- 
fBiher,  as  in 'the  figure,  near  b  and  r,  and  aetiag  simaltaneensly.  It  is  also  convenient  for  gate# 
opening  into  policy  grounds,  getting  boiled  when  thrown  baek  by  means  of  a  dmct  atnmp  iTii'ii^ 
&loihegnmnd.Wi£acitchWthtth%biar*nfa««rhdl«''  ' 
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(I97d.)  Fig.  356  represents  a  gate  of  this  constracUori  filled  ap  with  wires  in  the  Form  of  ray« 
from  a  center.  "  The  horizontal  bar  m  %  and  the  braces  ag  d^  and  bte.of  fig.  'Ml  nm'here  ooait* 
led  aji  saperflooas.    The  rays  consist  of  wires  of  the  same  thickness  as  before,  and  about  9  inche# 


•  A  T 

TBI  ILKIIBltTi  OF  TBI  BRMJIB*  OP  ▲  WIBE  FISLO-QATg. 

from  each  other.  Their  lower  extremities  are  apset  as  nail  heads  or  rivets,  and  their  apper  enda 
are  fastened  with  a  not  and  screw.  For  the  admission  of  the  screws  a  strong  iron  arch  is  placed 
in  the  comer  of  the  gate,  and  fastened  ai  eaob  oad  wash  somw-nau ;  its  range  down  the  heel-post 

FIf  .  3SB. 


TBI  WIRB  flBLD-SATB  WITH  RATID  UPPILLIKOS* 

as  compared  with  that  along  the  npper  raft,  should  be  as  the  length  of  the  gate  Is  to  its  bight,  wMAr 
in  this  example,  ia  1ft  inches  down  the  heol-post,  aad  6  inches  along  tlie  upper  raU.  A  gate  of  ihi^ 
iarm,  and  9  feet  by  34  feet  oosu  £l  L5b."* 

(1980.)  The  wiregaies  above  described  are  admirable  examples  of  the  principles  of  traased 
frames,  and  for  gates.  8o  far  as  that  principle  gives  them  firmnees  and  support,  tney  can  hardly 
be  excelled ;  but  there  is  one  delect  attendant  upon  the  wire  upfilling.  its  too  ^at  tenuity,  whiod 
renders  the  wires  liable  to  derangement  on  bemg  loaded  witn  any  crossstrain,  such  as  a  person 
attempting  to  climb  over  the  gate,  and  setting  foot  on  the  wires.  A  diagonal  wire  undergoing 
raoh  treatment  wiH  be  liable  to  stretch,  and  thereby  lose  its  aflect  Could  such  soddents  bo  eft^ 
tnally  guarded  against,  these  gatta  might  be  regarded  as  almost  perfect  In  reaard  te  the  expenso 
of  the  gates  first  described,  the  common  wooden  field«gates  may  be  considered  to  range  from  15$. 
to  Kn.  The  gate,  fig.  355,  about  £i  ISs.  ,*  and  the  selling  price  of  the  angio-hoa-gate,  fig.  3M»  !•> 
about  £l  5s. 

(1981.)  OaU'pUlan  and  fnteningt.^'For  field -gatea  where  hedges  form  the  inclosures,  the 
oimplest  kind  of  gate-posts  are  those  of  larch  or  eommon  Scots  fir.  They  may  be  set  in  their 
natural  state,  or  peeled  or  dressed  in  any  form  to  the  taste  and  means  of  the  farmer;  but  in  wbat^ 
over  fbm  the  body  of  the  post  mav  be,  the  top  should  be  cut  off  either  in  form  of  a  cone  or  pyra- 
mid, or  a  hemisphere,  to  prevent  toe  lodgment  of  water  on  it  The  simplest  means  of  fastening 
wooden  gate-posu  is  by  beating  or  pinntng'  in  the  earth  sround  them  as  described  (1963).  bat  Iho 
aosi  effectual  and  permanent  mode  b  to^  form  a  pit  of  at  least  S^  ^^^^t  square,  and  of  the  aam^t 
depth,  and  the  post  being  set  in  it|  the  pit  is  filled  up  with  rubble  masonry  in  mortar  packed  firm- 
ly, and  grouted  round  the  post  This  an  expensive  mode,  but  is  more  permanent,  and  a  greater 
dnrdbiiity  of  the  timber  ia  eflboted  by  oontact  with  the  Uma. 

(198&)  (n  the  Isle  of  Mao,  tlMogh  its  agriouhorists  cannot  boast  more  than  ouraelveaof  the  per- 
fectioB  of  their  gates.  Nature  has  supplied  them  with  an  admirable  material  for  gate-pof4s.  TW 
transition-slate  with  which  the  islana  abounds  is  found  in  one  locality,  Spanish-bead,  of  anattipo 
Ibat  servos  all  ttio  purposes  of  beams  and  planka  of  wood,  and  of  this  many,  indeed,  most  of  th«^ 

£kte-posu  are  fonned.    In  Scotland  we  ha^w  now  ia  abnodanoe  a  material  equally  suitable  for 
e  same  purpose,  in  the  Caithness  pavement  which  is  now  applied  for  gate-pillars,  and  for  which 
BO  material  can  sort       *"     """^  .«..._  ..^  .. 

Mid  look  very  muci 

beyond  wood.    The  ^  .  .         „  „ 

m>ugb  a  jumper  hole,  or  they  may  be  pot  in  the  form  of  a  hoop,  «id  seonred  with  wodgoa  Fm 


*  Prize  Eaiays  of  the  Highland  ind  Agricnbuial  Society,  voL  xin 
(505) 
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Md-^aten^Qilt  pillars  of  Htnne  are  seltlom  a<ied.  aod  only  when  the  ioclomireii  »re  fimned  of  fllDO»- 
4ykei<  and  thei«  fbriiu  are  m  vurioo*.  that  it  is  oat  of  plttce  to  dencribc  tbum  here. 

(19d3.)  The  kangin^  of  tj^nlen  hnm  alreail^  been  sii^htiy  adverted  to :  the  croolc  and  baod  hia|^ 
•re  tluMe  chiefly  omidiiyed.  and  of  them  it  w  only  neoiMiiary  to  mv  that  the  liinjre  ulioold  be  alwiyt 
doable-tailed.  The  mMieninn  off^atca  are  still  inoro  ▼ariouH,  and  many  of  tliem  bo  simple  and  efl- 
«iettt  tliat  it  were  difficnit  to  point  oat  which  is  the  aaperior.— -J.  6.] 

(1964.)  While  trvatiou  of  fencen  and  iron  grates,  1  mav  mention  a  mmplc  plan  by  which  |frai«> 
lawns,  or  the  small  (dats  aimally  formed  in  front  iif  farm-honsea  may  be  kepi  riiort  witlioot  tJie  oas 
ef  scythes,  or  ionirnnir  much  trouble  and  expense.  Let  a  bof^ht  be  made  of  wire  hardlei  of  the 
iMrm  of  the  gate  fig.  357 :  and.  tlial  it  may  be  movable,  hn  the  hordlcs  be  fixed  tofj^ether.  If  the 
plai  is  very  small,  one  inclosare  composed  of  4  hardies,  forming  a  sqoare  of  9  feet,  will  soflie;  if 
n  is  lancer,  any  nomber  of  snch  buirhts  may  be  be  employed.    The  nse  of  these  inckMmrce  is  to 

loe  1  or  9  sheep  wtthiu  each,  so  that  wlien  liiey  have  eaten  down  the  inclosed  grass,  tlie  bogfala 

>y  be  moved  forward,  or  backwanl,  or  sideways  to  a  fresh  divimon  of  grass,  autil  the  whole 


Kss-ulat  is  cmten  bare.  The  sheep  may  then  be  removed  for  a  time  1 11  the  grass  grows,  and  again 
agnt  back.  Or.  since  such  baghts  wonld  be  rather  ornamental  as  otherwise,  only  as  many  sheep 
Bay  be  iockieed  within  tlM^ro  as  will  just  suffice  to  keep  the  grass  in  good  order,  and  where  tbev 
Bay  constantly  grace  the  lawn.  A  few  Leicester  tups  or  tuplarabs  may  thus  be  kept  separate  alt 
ibe  summer  from  the  rest  of  the  flock,  and  be  pretty  objects  on  the  lawn,  while,  at  toe 
Ibej  may  be  duiug  good  in  keeping  the  grass  m  oraer.  and  top-dressing  il 


23.    THE  WEANINO  OF  CALVES,  OF  BULLS,   AND  THE  GRAZIffO 

OF  CATTLE  TILL  WINTER. 

*  Dissolved  in  pleasure,  crowned  wiih  buds  of  May, 
They,  for  a  time,  in  their  fkt  pastures  plHy." 

FLAV] 


(1985.)  The  cattle  which  were  accommodated  in  their  respective  places 
in  the  steading  at  the  beginning  of  winter,  continue  to  be  treated  through 
the  spiing  months  in  the  same  manner  as  is  pointed  out  in  the  32d  section, 
p.  495  of  the  first  volume.  In  fact,  their  treatment  is  throughout  the  same 
until  turned  out  to  grass,  which  is  usually  some  time  in  May ;  unless  varie- 
ty of  food  may  be  regarded  as  difference  of  treatment.  It  is  found  that 
cattle  in  a  state  of  confinement  in  a  steading,  thrive  better  on  a  variety 
than  on  the  same  food  ;  and  yet  when  on  grass  they  require  no  variety  of 
food,  and  thrive  the  better  the  longer  they  are  kept  upon  it,  except  that  a 
change  of  pasture  is  desirable  when  it  becomes  bare.  Grass  is  thus  evi- 
dently the  natural  food  of  the  ox,  and  his  anatomical  structura  is  peculiarly 
suited  for  it.  Whatever  kind  of  food  he  is  supplied  with  in  winter  paitakes 
of  an  artificial  character,  and  that  being  only  a  succedaneum  for  grass  when 
it  cannot  be  obtained,  the  food  he  receives  should  be  made  as  palatable 
to  him  as  circumstances  will  allow,  whether  by  variety  or  in  in  superior 
ifuality. 

(1986.)  The  grass  should  be  ready  to  afford  a  bite  for  cattle  whenever 
the  turnips  are  all  exhausted  ;  at  which  time  the  cattle  will  be  found  to 
be  in  this  state :  The  2-year-old8,  now  3-year-old8,  will  be  full  fat,  and 
ready  to  be  disposed  of  to  the  butcher  or  dealer.  The  1-year-olds  and 
calves  will  have  grown  much  to  bone,  and  their  condition  will  have  im- 

§  roved  in  proportion  to  the  quantity  of  nourishing  food  they  have  received 
uring  the  feeding  season.  The  cows  will  all  have  calved,  or  should  all 
have  calved,  for  a  May  calf  is  too  late  to  bring  up  and  form  a  part  of  tho 
herd ;  they  will  be  in  milk,  and  in  fresh  condition  to  put  to  grass.  The 
emrly  calves  will  have  just  been  weaned,  and  in  excellent  order  to  put  on 
grass ;  and  the  remainder  will  be  in  rapid  progress  toward  weaning.  These 
cattle,  in  their  respective  states,  are  treated  in  summer  in  a  different  man* 
ner  from  each  other,  and  different  from  the  way  they  were  treated  in  win- 
ler^  and  they  are  treated  thus. 
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(1987.)  The  fat  cattle  are  seldom  put  on  grara,  being  disposed  of  to  the 
butcher  or  dealer,  either  at'  home  or  in  markets  held  for  the  purpose. 
Breeders  of  their  own  stock  seldom  dispose  of  their  fat  cattle  until  the  tur- 
nips are  nearly  consumed,  l)eing  anxious  to  keep  them  as  long  as  possible 
for  the  sake  of  the  excellent  manure  which  the  tuniips  afford.  Those  who 
purchase  oxon  to  f^Uten  usually  buy  a  lai*ger  lot  than  can  be  maintained 
on  full  turnips  till  the  grass  is  ready,  in  order  to  dispose  of  them  before 
the  season  arrives  when  fat  oxen  are  usually  sold.  Such  fatteners  of  cat- 
tle dispose  of  their  lots  in  whole,  or  in  part,  from  the  end  of  the  year  to 
April,  whenever  the  market  offers  them  the  most  profit.  As  you  are  sup- 
posed to  breed  and  feed  your  own  stock,  you  are  supposed  to  retain  your 
fat  oxen  to.  the  end  of  May,  when  Swedish  tuniips  are  still  fresh,  sweet 
and  nutritious,  thfiugh  perhaps  a  little  shriveled  and  even  sprouted.  There 
are  then  plenty  of  opportunities  to  dispose  of  them,  such  as  the  weekly 
m  irkets  of  large  towns,  fairs  for  fat  stock,  butchera  fi'om  the  neighboring 
towns,  dealers  from  a  distance,  and  shipment  by  sea  to  London,  under  con- 
signment to  a  respectable  salesman.  Before  disposing  of  your  oxen,  how- 
ever, you  should  be  acquainted  with  their  weight ;  otherwise  you  will  not 
know  what  to  ask  for  them  at  the  cuirent  market  prices.  Experience  will 
teach  you  to  estimate  the  weight  of  an  ox  by  the  eye,  not  the  actual  live- 
weight  of  the  animal,  but  the  weight  of  beef  it  will  yield  afler  deducting 
the  weight  of  what  is  called  the  ojal^  that  is,  the  weight  of  every  part  but 
the  beef  and  bones,  such  as  the  skin,  head,  entrails,  and  loose  tallow.  It 
iir  understood  that  the  farmer  is  entitled  to  the  value  of  the  entire  weight 
of  the  beef  at  the  current  prices,  and  these  ai'e  always  understood  to  re- 
late to  the  prices  of  the  meat  alone  ;  and  that  the  profit  of  the  purchaser 
consists  of  the  value  of  the  offal,  subject  to  the  deduction  of  incidental  ex- 
penses before  the  animals  are  slaughtered.  The  available  parts  of  the  of 
tals  are  supposed  to  be  equal  to  the  value  of  ^  of  that  of  the  animal,  so 
that  an  ox  of  «£20  value  should  leave  the  purchaser  «£4  profit,  subject  to 
incidental  expenses.  But  if  the  buyer  is  a  good  judge  of  cattle,  and  knows 
their  exact  available  weight  of  beef,  which  he  will  know  to  within  a  very 
small  fraction,  he  may  make  such  a  bargain  with  the  farmer  as  will  not 
only  cover  his  expenses,  but  leave  a  profit  on  the  carcass  over  and  above 
the  value  of  the  offala  ;  and  as  dealers  are  constantly  in  practice,  they  gen- 
erally contrive  to  make  pretty  good  bargains  for  themselves,  in  as  far  as 
their  judgment  is  concerned,  at  the  timb  the  bargain  is  made,  but  their 
purchases  are  subject  to  fluctuation  of  price,  which  may  fall  without  an 
adequate  cause,  and  occasion  them  serious  loss ;  or  they  may  rise  and 
leave  them  a  handsomer  profit  than  was  anticipated,  so  that  the  profession 
of  dealers  resolves  itself  into  a  speculation,  which,  if  prolonged  in  its 
issue,  is  involved  in  uncertainty.  Dealers  formerly  made  large  fortunes 
when  breeders  and  feeders  of  stock  could  estimate  the  value  of  even 
their  own  stock  but  indifferently ;  but  nowadays  I  believe  few  dealers 
make  foitunes,  owing  partly  to  competition,  and  partly  to  greater  skill 
on  the  part  of  the  farmer,  and  partly  to  the  great  expense  incurred  on  driving 
their  purchases  to  suitable  markets,  and  in  leadmg  a  roving  sort  of  life. 

(1988.)  But  assistance  may  be  afforded  you  in  ascertaining  the  weight 
of  your  cattle  until  you  are  better  taught  by  experience,  and  this  consists 
in  mennuring  their  hulk,  or  in  weighing  their  live-weight.  The  live- weight 
of  cattle  is  easily  ascertained  by  placing  the  animals  upon  a  steel-yard,  of 
which  convenient  forms  have  been  recommended  for  the  special  purpose  ; 
but  I  am  not  aware  that  any  of  those  which  have  been  specially  recom- 
mended are  as  accurate  or  convenient  as  might  be.  The  rule  to  determine 
the  quantity  of  beef  by  the  live-weight  is  to  multiply  the  gross  weight  by 


268         THE  BOOK  OF  THE  FARM — ^SUMJfER. 

'606  of  a  decimal,  if  tbe  ox  is  ripe  fat,  but  if  not  so,  by  '5  of  a  dedmsl; 
that  is  to  say,  that  the  offals  of  an  ox  in  ordinary  condition  weighs  abost 
as  much  as  its  beef  and  bones.  An  ox  should  not  be  weighed  immediately 
after  it  has  fed,  as  it  will  weigh  too  heavy,  but  afler  ithas  chewed  the  cod, 
and  is  ready  again  to  feed.  Ascertaining  the  weight  by  measuremeDt  is  i 
more  convenient  method  than  by  weighing ;  and  when  the  measaremm 
is  properly  taken,  and  the  ox  of  an  ordinary  size,  it  is  about  as  accurate, 
though  every  person  cannot  measure  an  ox,  that  process  requiring  judg- 
ment to  do  it  properly  and  accurately.  Suppose  fig.  358  to  repreaent  aa 
ox  whose  weight,  sinking  offals,  is  de-  ^^  ^^ 

sired  to  be  asceitained  by  measurement 
The  mode  is,  measure  with  a  tape-Hne 
from  the  top  of  the  shoulder  a  to  the 
tail-head  c,  and  mai'k  this  for  the  length, 
then  measure  round  the  body  Blf[  im- 
mediately behind  the  shoulder, and  mark 
this  for  the  girth,  and  on  consulting  the 
tables  calculated  for  the  purpose  of  af- 
fording the  results,  the  wei^t  of  beef 
will  be  found.  Upon  what  principle  this  _ 

1/.  '-  ^'rJJT  now  TO  MVASURK  4  rATOXllOIDEll* 

rule  for  measurement  is  founded  I  can-      ascertaw  bu  wwmt,  •tniMta 
not  say,  and  suspect  that  it  is  entii'ely      offals. 
empiricaL     The  iiiles  by  which  the  tables  are  calculated  seem  to  he  theie 
two,  namely :  multiply  the  tquare  of  the  girth  in  inches  by  the  Ingti  is 
incket,  and  divide  the  product  by  7344,  and  the  quotient  is  the  weight  io 
imperial  stones.     Or,  square  the  girth  injeet  and  multiply  it  by  the  length 
in  J^,  and  multiply  again  by  t^e  decimal  *238,  and  the  sum  is  the  weigbt 
in  imperial  stones.     For  example  :  Suppose  the  g^rth  is  7  feet,  or  84  in- 
ches, and  the  length  5  feet,  or  60  inches,  the  weight  of  beef  in  impeiial 
stones,  according  to  Strachan's  Tables,  whidi  are  the  most  recent,  is  57  sts. 
10  lbs.  by  the  former  rule,  and  by  the  latter  it  is  56  sts.  4  lbs.  These  resnio 
show  that  there  is  no  fixed  principle  upon  which  either  rule  is  fouoded 
(1989.)  This  seems  a  very  simple  process,  and  so  it  would  always  be, 
were  the  form  of  the  ox  always  perfect,  which  is  very  seldom  the  case, the 
fore  and  hind-quarters,  instead  of  being  equaJ,  being  more  fi^aentlj 
otherwise ;  and  were  the  condition  always  the  same.    Therefore,  the  rn^g- 
ment  is  called  into  exercise  to  make  allowance  for  those  differences.  vHiea 
the  fore-quaiter  seems  heavier  of  the  two,  the  line  should  be  stretched 
nearer  the  head  than  a,  the  exact  top  of  the  shoulder;  and  so  in  likemtB- 
ner,  when  the  hind-quarter  seems  heavier  than  the  fore,  the  line  sbooU  be 
stretched  beyond  c.     In  regard  to  the  girth,  it  is  no  uncommon  fault  in  an 
ox  to  have  the  carcass  gripped  small  behind  the  shoulder,  so  that  the  ex- 
act girth  of  such  a  shoulder  would  be  below  the  truth.     It  is  very  lare  to 
find  the  girth  too  much  filled  out.   You  thus  see  that  judgment  is  reqoired 
tn  apply  the  tape-line  to  an  ox  ;  and  as  an  illustration  of  the  practical  ef- 
fecta  of  misapplying  the  tape-line,  I  may  state  that  1  inch  only  added  to 
the  girth  and  length  given  m  the  above  example,  makes  a  difierence  in  the 
above  weight  of  upward  of  2  sts»  The  addition  of  1  inch  in  the  length  is  a 
nustake  which  may  easily  be  made  by  the  ox  merely  standing  with  bis  head 
down  and  back  up  ;  and  a  similar  position  may  may  as  easily  cause  an  error 
in  the  girth.     Experience  alone  can  make  you  proficient  in  measuriog.  I 
knew  a  steward  in  Berwickshire  who  had  so  much  practice  in  measoriog 
and  so  frequent  opportunities  of  verifying  his  measurements,  that  heoeu- 
nred  any  ordinary  sisod  ox»  whether  fat  or  half  lean,  from  1  st.  to  |  sL  of  in 
inie  w^Au 
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(1990.)  To  an  ox  from  40  to  70  atones  the  rale  of  meaBurement  afyplies 
pretty  near»  if  it  is  applied  with  judgment,  and  it  is  but  fair  to  the  pnnci' 
pie  that  it  should  be  so  applied ;  but  in  weights  both  below  and  above 
abese  figures  the  rule  is  usually  at  fault,  I  have  no  instances  of  eiror  in 
"Very  small  weights  to  adduce,  but  many  of  large  ones,  and  shall  adduce 
ODly  two.  A  Short-Horn  white  ox  belonging  to  Mr.  Boswell  of  Kingcausie 
iwas  exhibited  at  the  Highland  and  Agricultural  Society's  Show  at  Aber^ 
deen  in  October,  1834.  Its  measurement  was  9  feet  3  inches  in  girth,  and 
S  feet  2  inches  in  length.  According  to  Renton's  Tables,  the  farmer  of 
I>ykegatehead,  in  Berwickshire,  the  weight  should  be  126  sts.  9  lbs. ; 
Stracban's  Tables,  124  sts.  2  lbs.;  Ainslie's  Tables,  122 sts.;  and  Stewart's 
Tables,  117  sts.  The  actual  weight  of  beef  yielded  by  it  was  136  sts.  10 
Ibe.,  after  being  slaughtered  by  Deacon  Sparks  of  Aberdeen,  being  10  sts. 
1  lb.  more  than  the  heaviest  weight  indicated  by  all  these  tables.  This 
difference  of  weight,  at  6d.  per  stone,  would  make  a  loss  to  the  feeder  of 
€iC3  upon  a  single  animal !  A  2-yeai'-old  light-red  ox,  also  belonging  to 
5f  r.  Boswell,  and  exhibited  at  the  same  time,  measured  7  feet  10  inches  in 
girth,  and  5  feet  in  length.  Stewart's  Tables  give  a  weight  of  80  sts.  3 
lb8« ;  Renton's,  73  sts.  8  lbs. ;  Ainslie's,  73  sts. ;  and  Strachan's,  72  st8» 
The  actual  weight  obtained  by  Deacon  Sparks  was  89  sts.  10  lbs.,  showing 
tlie  enormous  cufference  of  17  sts.  10  lbs.  between  the  real  weight  obtain- 
ed and  the  lowest  weight  indicated  by  Sti-achan's  Tables,  and  which,  esti<« 
Slated  at  6s.  per  stone,  would  cause  a  loss  to  the  feeder  of  X6  6s.  3d.  Tho 
rule  derived  from  live  weight  is  also  liable  to  err,  or  when  applied  to  oxen 
of  inordinate  weights.  Thus,  Lord  Kintore's  black  ox,  7  years  off,  exhibited 
dn  the  above  occasion  at  Aberdeen,  weighed  28  cwt.,  or  224  stones.  By  the 
rule  of  multiplying  the  live  weight  by  the  decimal  *605,  the  dead  weighs 
should  have  been  135  sts.  7  lbs. ;  but  when  the  ox  was  slaughtered  by  Mn 
Roger,  Crown  Street,  Aberdeen,  his  4  quarters  weighed  173  sts.  4  lbs*,  or 
37  sts.  11  lbs.  more  than  anticipated,  which,  at  6s.  per  stone,  made  him 
worth  more  by  <3S11  6s.  8d. !  On  the  other  hand,  a  small  spayed  heifer, 
belonging  to  Mr.  Boswell,  weighed  88  sts.  live  weight,  and  should  have 
yielded  63  sts.  3  lbs.,  but  her  4  quarters  only  weighed  49  stones.*  In  con* 
sequence  of  such  discrepancies,  it  would  certainly  be  desirable  were 
means  used  to  render  the  rules  of  measurement,  as  well  as  of  weight,  more 
oorrect  than  they  are  ;  and  I  see  no  way  of  effecting  this  desirable  end 
except  by  collecting  data,  by  instituting  a  set  of  experiments  in  different 
parts  of  the  country,  to  measure  and  weigh  every  animal  before  slaughter* 
ing,  be  it  ox,  sheep,  or  pig,  be  it  large  orsmall,  for  a  given  period,  say  13 
months,  and  see  how  lar  the  results  coincide  or  diflfer  from  the  actual 
v^eight  of  meat  afforded  by  the  4  quarters. 

(1991.)  The  fht  cattle  being  disposed  of,  the  pasture  should  be  judi^ 
(Siously  distributed  among  the  remaining  stock  ;  and  first,  as  to  the  cotM^ 
they  should  be  supplied  with  the  best  pasture,  the  object  of  keeping  them 
being  to  breed  calves  and  to  afford  plenty  of  milk  to  bring  them  up ;  the 
more  milk  they  yield  the  better  will  the  calves  prove,  and  the  more  prof^ 
itable  they  will  themselves  prove  after  the  calves  are  weaned.  Cows  in 
Bummer  are  treated  in  a  different  manner  by  diffbrent  people,  some  taking 
tfaem  into  the  byre  at  night,  and  eveti  at  all  times  of  milking,  whereas 
o^ers  allow  them  to  lie  out  all  night,  and  milk  them  in  the  field.  Which* 
aoever  mode  is  adopted,  it  should  be  kept  in  mind  that  cows  are  peculiarly 
eusoeptihle  of  sudden  changes  of  teroperatuie,  especially  from  heat  to  cold 
and  horn  drouth  to  rain,  so  that  whenever  cold  or  rain,  or  both  together, 
which  is  the  most  common  circumstance,  occur,  they  should  be  brought 
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into  tb«  byre.  Fcir  some  time  after  they  are  put  out  to  grass  they  shoulil 
be  bniught  into  the  byre  at  night,  where  they  are  milked,  and  again  in  the 
morning  before  they  are  let  out  to  the  field,  and  milked  in  the  field  at 
mid-day.  After  the  nights  become  i\'arm  I  have  found  it  conducive  to 
health,  and  it  is  both  a  rational  and  a  natural  plan  to  allow  them  to  lie  out 
in  tiie  field  all  night,  and  to  milk  them  there  at  stated  hours,  three  times 
every  day,  the  shepherd  or  cattle-man  taking  it  as  a  part  of  his  duty  to 
bring  them  to  a  certain  spot  of  the  field  to  l>e  milked,  and  which  is  usually 
named  the  milkinit  loan.  This  mode  of  allowing  them  to  lie  out  always 
in  a  sheltered  liekl,  no  doubt  imptises  a  good  deal  of  labor  ou  the  dairy- 
maid and  her  assistant  in  carrying  the  milk  to  the  dairy  after  the  calves 
have  been  weaned ;  but  I  am  persuaded  it  is  an  exrelleiit  sytstem  for  the 
health  of  the  cows.  Under  it  cows  rise  from  their  lair  at  daybreak  and 
feed  while  the  dew  is  still  on  the  grass,  and  by  the  time  of  milking  ar- 
rives, say  6  o'clock,  they  are  already  paitially  filled  with  food,  and  stand 
contented,  chewing  the  cud,  while  the  milking  proceeds.  They  then  roam 
and  fill  themselves,  and  by  9  o'clock  lie  down  in  a  shady  part  of  the  field 
and  chew  their  cud  until  milking  time  arrives  at  mid-day,  when  they  aro 
again  brought  to  the  loan  and  milked.  Again  they  n>am  for  food,  and^ 
when  tlie  afleinoon  is  hot,  will  stand  in  the  coolest  part  of  the  field  whisk- 
ing away  the  flies  with  their  tail  and  ears.  The  evening  milking  takes 
place  about  7,  after  which  they  feed  industriously,  and  take  up  their  lair 
about  sunset,  and  fit)m  which  tljey  rouse  themselves  in  the  moniiug  before 
being  milked.  Some  people  are  appreheoMve  that  cows  must  injure 
themselves  by  eating  grass  which  is  wet  with  dew  in  the  morning ;  but  it 
is  a  fact,  which  I  lielieve  is  not  so  sufficiently  known  as  it  should  be,  that 
bedewed  grass  l)efore  sunrise,  and  g^-ass  after  it  is  dried  by  the  sun,  are 
alike  uninjurious  to  animals,  and  it  is  only  when  the  dew  is  in  the  act  of  be- 
ing evaporated,  immediately  after  sunrise,  that  grass  proves  injurious  to 
animals.  Why  it  should  be  injurious  at  that  pailicular  state  I  do  not  pre- 
cisely know,  but  imagine  it  to  be  so,  because  the  grass  then  becomes  sud- 
denly cold  by  evaporation  of  the  dew.  When  cows  lie  out,  they  have 
nearly  filled  themselves  by  the  time  the  dew  is  evaporated,  and  therefore 
feel  less  impelled  to  eat  much  of  the  grass  in  the  dangerous  state  ;  where- 
as, cows  that  are  housed  in  the  byre  all  night  are  usually  milked  about  sun- 
rise, and  put  out  to  grass  just  at  the  very  time  the  dew  on  it  is  being 
evaporated,  and  is,  of  course,  in  the  most  dangerous  state ;  and  it  is,  more- 
over, just  then  that  cows  feel  the  g^atest  hunger,  and  eat  most  grass. 
The  effect  of  this  state  of  grass  is  to  produce  hoven  (1294),  and  especially 
on  aftermath  in  autumn.  Be  the  cause  of  injury  what  it  may,  it  is  certain 
that  cows  let  out  to  grass  from  the  byre  are  far  more  liable  to  be  affected 
with  hoven  on  wet  grass  than  those  which  lie  out  all  night,  and  especially 
on  new  grass.  The  lying  out  at  night,  too,  saves  the  trouble  of  providing 
supper  for  the  cows,  which  they  must  have  when  housed  in  the  byre.  But 
tohenever  the  weather  becomes  cold  and  wet,  cows  should  be  brought  into 
the  byre  at  night,  and  supplied  with  supper,  such  as  cut  aftermath  or 


(1992.)  The  weaning  of  calves  shoulc*  not  exceed  one  month  after  the 
cows  have  been  on  grass,  that  is,  by  the  end  of  June,  for  a  calf  later 
weaned  than  that  period  has  been  too  late  brought  into  the  world  to  be 
woithy  of  belonging  to  the  standing  stock  of  a  farm.  As  cows  increase  in 
gift  of  milk  after  the  grass  has  fairly  passed  through  them,  the  late  calves 
should  have  as  large  an  allowance  of  new  milk,  three  times  a  day,  as  the 
quantity  obtained  will  allow,  reserving  a  little  ftir  the  use  of  the  house. 
The  elder  calves  are  off*  sweet  milk  by  the  time  the  cows  go  to  grass,  and 
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bare  receired  lythax  (1685)  with  a  little  skimmed  milk  among  it,  cut 
Swedish  turnips  and  hay,  until  the  grass  is  ready.  These  calves  having 
been  in  the  court  k^  fig.  3,  Plate  III.  of  the  steading,  for  some  time,  may 
be  put  on  grass  when  the  cows  are  let  out  The  most  convenient  first 
grass  field  for  calves  is  a  contiguous  paddock,  from  which  they  should  be 
brought  into  the  court  for  a  few  nights  and  receive  turnips  and  hay,  until 
the  grass  has  safely  passed  through  them,  and  the  weather  prove  mild  and 
dry  for  them  to  lie  out  all  night  in  the  paddock.  The  youngest  calves 
should  now  leave  their  cribs  R,  and  pass  a  few  days  in  the  couit  k  until 
they  become  accustomed  to  the  air  and  sun,  when  they  also  may  be  put 
into  the  paddock  during  the  day,  and  there  supplied  with  their  diets  of 
milk,  ana  brought  into  the  same  couit  at  night  until  they  are  able  to  lie 
out  all  night.  In  weaning  the  youngest  calves,  the  milk  should  be  gradu- 
ally taken  fnim  them  until  they  take  with  the  gi'ass,  upon  which  they 
must  then  entirely  depend.  A  little  after  all  this  has  happened,  say  by 
the  middle  of  July,  the  pasture  in  the  paddock  will  become  rather  bare, 
and  the  whole  lot  of  calves  should  then  be  taken  to  good  pasture,  where 
they  will  have  a  full  bite,  for  nothing  can  be  more  injurious  for  calves  than 
to  place  them  on  bare  pasture  to  fall  away  in  condition  immediately  ailer 
weaning,  and  which  they  will  assuredly  rapidly  do,  and  from  which  it  will 
be  very  difficult  to  recover  them  all  summer.  Calves  may  be  gi-azed 
among  cows,  or  in  a  field  by  themselves.  In  their  pcregiiuations  through 
the  field,  it  will  be  found  that  those  which  have  been  brought  up  and 
weaned  together  will  keep  together  for  the  greater  part  of  the  season. 
The  older  calves  may  l>e  4  months  old  before  they  ai'e  weaned ;  but  as  the 
season  of  grass  approaches,  the  younger  ones  may  be  weaned  at  an  ear- 
lier age,  being  seldom  indulged  with  milk  for  more  than  1^  weeks,  but  it 
should  never  be  forgotten  that  the  fiiDt  month's  nouiishment  to  a  calf  is  of 
much  greater  importance  to  its  future  growth  and  health,  than  any  pe- 
riod beyond  13  weeks,  supported  on  a  stinted  allowance  of  inferior  milk. 
There  are  paits  of  Ireland  where  calves  are  brought  up  on  buttermilk  and 
gruel,  after  the  first  8  days  they  have  received  sweet  milk,  and  it  is  boast- 
ed that  they  thrive  well  on  that  beverage.  This  is  possible,  but  they  will 
thrive  far  better  on  sweet  milk. 

(1993.)  Btf//-calves  should  have  good  milk  every  day  until  the  grass  is 
able  to  support  them,  in  order  to  sircngthen  their  bone,  and  maintain 
their  condition.  When  a  number  ai*e  brought  up  together,  they  should 
be  grazed  by  themselves  on  the  best  grass  the  farm  affords,  or  they  may 
go  along  with  the  cows,  or  they  may  go  along  with  the  ox-calves  while 
the  quey-calves  are  with  the  cows.  Under  any  arrangement,  they  should 
not  be  allowed  to  accompany  the  quey-calves.  I  knew  an  instance  of  a 
quey-calf  being  stinted  at  so  early  an  age  as  to  bear  a  calf  at  15  months 
old  ;  and  I  knew  another  quey-calf,  one  of  my  own,  that  was  so  injured 
by  a  young  bull-calf,  that  she  was  thereafter  rendered  incapable  of  im- 
pregnation, though  her  season  recurred  periodically.  To  avoid  every  such 
vexatious  casualty,  it  is  far  lietter  to  keep  apart  young  animals  of  different 
sexes  that  are  capable  of  breeding.  When  there  is  only  a  single  bullcalt 
he  may  go  with  the  cows,  or  with  the  young  oxen. 

(1994.)  The  young  I-year-old  bulls  should  now  be  furnished  with  a 
ring  in  their  nose.*  This  instrument  is  useful  not  only  in  leading  the 
animal,  but  being  constantly  in  use,  in  keeping  his  temper  in  subjection. 
I  hare  no  doubt  whatever  that  such  a  ring  affords  the  mont  complete  com- 
mand over  the  most  furious  bull.  In  case  of  a  bull  becoming  more  irri- 
tativo  and  troublesome  as  he  advances  in  yearSy  which  many  bulls  ara 
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inclined  to  be,  the  ring  furnishes  the  means  of  curbing  him  at  onee,  wiwn 
it  would  otherwise  be  impossible  to  get  hold  of  his  nose.     It  affords  also 
an  easy  means  of  suspending  a  light  chain  firom  the  nose  to  the  ground, 
upon  which  the  fore-feet  are  ready  to  catch  the  chwi  in  walking,  when  the 
nose  receives  so  sudden  a  check  that  whenever  the  bull  attempts  to  run 
at  any  one  in  the  field  he  pains  himself.    Even  a  young  bull  in  a  field  mivy 
follow  you  at  first  in  sport,  and  run  at  you  afterward  in  earnest.     The 
ring  is  put  into  a  bull's  nose  in  this  way  :    Let  a  ring  of  iron  be  provided 
of  perhaps  21  inches  in  diameter  over  all,  and  \  inch  diameter  in  the  rod, 
when  finished.     It  should  have  a  joint  in  it,  to  let  the  ring  open  wide 
enough'  to  pass  one  end  through  the  nose,  and  the  two  aides  of  the  ring, 
on  being  closed  again  after  the  operation,  are  kept  together  with  two  coum- 
tersunk  screws.     An  iron  rod  tapering  to  the  point,  and  stouter  than  the 
rod  of  the  ring,  should  be  provided.     Let  a  cart^rope  have  a  noose  caat 
firm  at  its  middle,  and  put  the  noose  over  the  bulFs  head,  end  slip  it  down 
his  neck,  with  the  knot  undermost,  till  it  rests  upon  the  breast    Any  mor- 
tared wall  sufiiciently  low  to  allow  the  bull's  head  to  I'each  over  it  will 
answer  to  put  him  against ;  or  what  is  safer  for  his  knees,  any  gateway 
with  a  stout  bar  of  wood  placed  across  it  as  high  as  his  breast.     Place  the 
bull's  breast  against  the  wall  or  bar,  and  pass  the  rope  fixmi  the  lowest 
part  of  the  neck  along  each  side  round  the  buttock  like  a  breeching,  and 
brine;  one  end  of  the  rope  over  the  wall  or  bar  on  each  side  of  the  bull's 
head,  where  a  stout  man  holds  on  at  each  end,  and  it  is  the  duty  of  both 
these  men  to  prevent  the  bull  from  retreating  backward  from  the  wall  ex 
bar.     A  man  also  stands  on  each  side  of  the  bull's  buttock  to  prevent  him 
shifting  his  position.     The  operator  having  the  iron  rod  given  him  heated 
in  the  fire,  just  red  enough  to  see  the  heated  part  in  daylight,  he  takes  the 
bull  by  the  nose  with  his  lefl  hand  and  feeling  inward  with  hia  fingers, 
past  all  the  soft  part  of  the  nostrils,  until  he  reaches  the  cartilage  or  sep- 
tum of  the  nose,  he  keeps  open  the  nostrils,  so  as  on  passing  the  hot  iron 
through  the  septum  it  may  pass  clear  through  without  touching  the  outer 
skin  of  the  nostrils,  taking  care  to  pass  the  iron  parallel  to  the  front  akin 
of  the  nose,  otherwise  the  hole  will  be  oblique.     Immediately  after  the 
rod  has  been  passed  so  far  as  to  make  the  hole  sufiiciently  large,  and  the 
wound  has  been  sufiiciently  seared,  the  operator  takes  the  ring,  opened, 
and  still  keeping  hold  of  the  bull's  nose  with  the  left  hand,  passes  it 
through  the  hole,  and  on  bringing  the  two  ends  together,  puts  in  the 
screws,  and  secures  them  firmly  with  a  screw-driver.    On  being  satisfied 
that  the  ring  turns  easily  round  in  the  hole,  and  hangs  or  projects  evenly, 
the  bull  is  then  released.     The  ring,  as  it  should  appear  in  the  nose,  is 
represented  in  the  portrait  of  the  Short-Horn  bull.    It  cannot  be  too  highly 
finished  or  polishea,  and  its  cost  in  this  state  may  be  28.     The  ring  should 
not  be  used  until  the  wound  of  the  nose  is  completely  healed,  though  it  is 
not  uncommon  to  see  the  poor  animal  tormented,  in  the  attempt  of  being 
led  about  by  the  ring  immediately  after  the  operation,  when  every  part  ox 
the  nose  is  still  tender  and  sensitive.     So  alarmed  do  some  bulls  become 
from  the  operation,  that  they  hang  back  fi'om  the  leading  rope  of  the  xing 
with  such  force  as  to  pull  the  ring  through  the  nose ;  but  such  a  use  is  an 
abuse  of  the  rope,  and  rather  than  such  a  result  shall  occur  the  rope  should 
\)e  slackened,  and  the  animal  relieved  from  pain  as  often  ana  until  he 
learns  to  yield  to  the  rope.     The  readiest  and  neatest  way  to  attach  a  rope 
CO  a  bull's  ring  is  with  a  swiveled  hook,  retained  in  its  place  by  a  apriog, 
and  a  rope  should  be  kept  for  the  purpose.     On  first  trying  to  lead  a 
bull  by  tbe  ring,  the  drover  should  not  endeavor  to  pu!l  the  animal  along 
afVer  himself  but  allow  him  to  step  on  while  he  walks  by  his  side^  or  even 
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'behind  him,  -vritb  the  rope  in  his  hand.  While  so  following,  to  relieve  the 
unimal  as  much  as  practicable  of  the  weight  of  the  rope  upon  the  nose, 
the  drover  should  throw  the  middle  of  the  rope  upon  the  bulFs  back,  and 
retain  a  hold  of  its  end.  Should  he  offer  to  step  backward,  a  tap  on  the 
shank  with  a  stick  will  prevent  him ;  and  should  he  attempt  to  run  fop- 
ward,  a  vwmentary  check  of  therope  will  slacken  his  pace.  On  no  account 
should  the  drover  attempt  to  struggle  with  the  bull  on  the  first  occasion ; 
on  the  contrary,  he  should  soothe  and  pacify  him,  and  endeavor  to  inspire 
him  with  confidence  in  himself  and  the  rope,  and  to  show  him  that  he  will 
receive  no  hurt  if  he  will  but  walk  quietly  along.  The  animal,  in  die  cir- 
cumstances, will  sorm  learn  the  nature  of  the  tuition  he  is  undergoing  if 
he  is  properly  dealt  with,  but  if  tormented  merely  that  the  dn>ver  may 
show  nis  power  over  a  powerful  animal,  it  may  be  a  long  time,  if  ever,  be- 
fore he  will  learn  to  behave  quietly  when  lea.  A  ueeml  instrument  for 
leading  a  bull  by  occasionally,  when  he  has  not  been  ringed,  or  foi*  leading 
a  cow  to  the  bull  at  some  distance,  or  for  taking  away  any  single  beast, 
and  at  the  same  time  retaining  a  power  over  it,  is  what  is  named  the 
bullock-holder.  It  consists  of  iron  in  two  parts  jointed,  which  are  brought 
together  or  separated  by  a  thumb-screw  passing  through  them.  The  enda 
farthest  from  the  joint  terminate  in  a  ring  having  an  opening  at  its  ex- 
treme side,  each  end  of  which  opening  is  protected  by  a  small  ball.  The 
arms  of  this  ling  embrace  the  septum  of  the  nose  gently  between  them  ; 
and  the  shank  of  the  instrument  being  screwed  close  together,  the  balk 
approach  no  closer  than  just  to  embrace  the  septum,  and  the  nose  of  the 
animal  prevents  them  slipping  out.  The  leading  rope  is  attached  to  the 
jointed  end  of  the  instrument,  which  is  formed  for  the  purpose  into  a  small 
ring. 

(1995.)  A  bull  that  is  servin?  cows  is  never  in  a  better  position  thm 
when  attending  them  in  the  field.  He  knows  much  better  than  either  the 
shepherd  or  the  cattle-man  when  a  cow  is  coming  into  heat,  and  he  will 
attend  her  faithfully  until  the  proper  time  of  service  ;  and  I  believe  it  is 
a  fact,  that  a  bull  which  is  constantly  among  cows  in  a  field  never  teases 
or  abuses  them  so  much  as  one  that  is  taken  to  them  for  the  occasion  out 
of  his  own  house.  At  any  rate,  I  have  eeen  very  striking  instances  of  what 
X  have  now  stated.  But  a  bull  can  only  be  left  in  the  field  where  he  is  in- 
tended to  serve  all  the  cows.  It  may  be  necessary,  however,  in  the  course 
adopted  by  you  for  the  improvement  of  your  stock,  that  different  bulls  shall 
serve  the  cows,  in  which  case  no  single  bull  can  have  access  to  all  of  them 
alike,  and  therefore  cannot  be  grazed  in  the  same  field  with  them.  When 
a  bull  goes  among  cows  he  is  usually  quite  safe  to  approach,  and  is  quiet 
within  the  fence  ;  but  a  bull  is  always  troublesome  by  himself  in  a  paddock 
or  field,  or  even  among  oxen.  He  is  restless,  often  bellows,  and  few  fences 
will  retain  him  when  he  is  resolved  on  breaking  through,  especially  where 
he  can  snufT  the  covts  at  a  distance.  In  such  circumstances,  it  is  much  bet- 
ter to  confine  him  in  his  hammel  or  byi-e,  and  support  him  on  cut  forage 
of  some  kind,  such  as  clover,  lucerne,  tares,  and  the  like.  When  so  con- 
fined, bulls,  like  watch-dogs  always  kept  on  the  chain,  dislike  the  approach 
of  any  one  but  their  keeper,  and  even  a  keeper  has  been  known  to  fall  a 
victim  to  resentment.  Some  bulls  become  so  prone  to  mischief  when  con- 
stantly confined,  that  they  will  attempt  to  run  on  any  one,  when  brought 
out  of  the  house  to  serve  a  cow,  the  presence  or  smell  of  the  cow  in  heat 
having  so  maddening  an  effect  upon  them  as  to  render  them  reckless.  The 
air  and  daylight  together  have  an  intoxicating  effect  upon  them.  Besides 
the  rope  or  chain  in  the  rin|^,  a  safe  precaution  for  the  keeper,  in  such  a 
case,  IS  to  to  have  a  stout  stiek  about  6  feet  long,  with  a  swiveled  hook 
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on  its  end  to  fitsten  into  the  ring,  and  with  this  he  will  not  onlj  haTe  a 
better  command  over  the  ring  than  by  the  rope,  but  it  will  enable  him  to 
keep  the  bull  off  to  a  certain  distance,  the  animal  not  being  able  to  run  at 
bim  without  first  giving  a  warning  of  his  intention  by  pushing  the  stick.  Bulls 
L  display  a  natural  fondness  for  calves.     Bulls  that  have  served  cows  should 

never  lie  allowed  to  herd  together,  as  they  will  inevitably  fight,  and  a  serious 
buU-fight  is  a  tenific  thing,  seldom  terminating  before  the  infliction  of  serious 
injury  to  both  parties. 

(1996.)  The  young  cattle— the  1-year-old  and  2-years-old — may  be  put 
on  the  inferior  pasture,  that  is,  on  the  second  and  ihird  year's  grass ;  in* 
ferior,  not  because  it  is  insufllicient  to  maintain  the  stock  in  full  condition, 
but  because  new  grass  is  usually  considered  the  most  nourishing  on  a  farm 
for  the  youngest  stock,  and  most  profitable  for  cows  when  bringing  up 
calves.  Certainly  it  is  the  most  succulent  grass,  and  stock  are  fondest  oi 
it,  and  it  springs  the  earliest  of  any  on  a  farm ;  but  then  all  the  stock  can- 
not have  new  grass  at  the  same  time,  and  that  pait  of  the  stock  which  are 
not  employed  in  reproduction,  should  receive  the  least  valuable  grazing  in 
summer,  though  the  entire  pasture  may  be  very  good. 

(1997.)  Grass  land  requires  peculiar  management  to  render  it  the  most 
available  as  pasture  in  every  variety  of  season.  The  circumstances  which 
most  injure  grass  are  overstocking  and  continual  stocking.  The  most  ob- 
vious plan,  of  course,  of  avoiding  overstocking  is  to  have  no  more  sti>ck 
upon  the  farm  tlian  its  grass  will  in  summer  maintain  in  good  condition, 
and  to  avoid  continual  stocking,  the  stock  should  not  be  allowed  to  remain 
too  long  on  the  same  field.  1  believe  the  safest  principle  upon  which  each 
grazing  field  can  be  treated,  is  to  stock  it  at  once  as  fully  as  tliat  it  shall 
be  eaten  bara  enough  in  a  shoit  time,  say  in  a  few  weeks,  and  then  it 
should  be  left  unstocked  altogether,  hained,  as  it  is  technical.y  called,  for 
perhaps  a  fortnight,  in  order  to  allow  the  grass  to  gi*ow  sufficiently  to  af- 
ford a  bite  for  cattle.  One  obvious  advantage  of  this  plan  is,  that 
tlie  stock  at  periodic  tiroes  during  the  grazing  season  will  enjoy  fresh 
grown  grass ;  and  anotlier  is,  that  the  same  growth  of  grass  will  not  be  so 
long  depastui'ed  as  either  to  chiy  the  appetite  of  the  animals,  or  liecome 
foul  by  being  constantly  trodden  upon.  That  this  is  a  rational  and  natural 
mode  of  managing  g^rass  land  is  evinced  by  the  fact  that  all  stock  delight 
in  consuming  fresh  grown  grass,  and  all  loathe  grass  which  has  been  long 
ti'ampled  and  dunged  upon,  and  the  breath  passed  over  it  times  out  of  num- 
ber. There  is  another  important  consideration  to  be  borne  in  mtnd  in 
conducting  the  grazing  of  grass  land,  which  is,  the  modes  in  which  differ- 
ent kinds  of  stock  crop  the  grass,  one  kind  biting  it  close  to  the  ground, 
while  another  bites  it  high.  The  ox  gathers  each  mouthfull  of  gi-ass  with 
his  tongue  before  he  cuts  it  with  his  teeth,  and  therefore  requires  the  gi*ast 
to  be  some  inches  in  length  before  he  can  obtain  a  full  bite.  Grass  which 
IS  not  sufficiently  long  for  this  purpose,  either  before  it  is  grown,  or  after 
it  has  been  eaten  down,  is  in  an  unfit  state  for  cattle ;  they  may  live,  but 
cannot  gain  condition  upon  it,  and  as  long  as  they  are  confined  upon  it  will 
lose  so  much  time.  Horses  and  sheep,  on  the  other  hand,  crop  grass  in 
quite  a  different  way ;  their  lips  being  veiy  mobile  and  muscular,  seize 
the  g^ass  firmly,  while  the  teeth  cut  it  over,  and  in  doing  this  they  bite 
very  near  the  ground.  This  is  a  remarkable  peculiarity  in  regard  to  the 
•heep,  inasmuch  as  the  airangement  of  their  teeth  being  the  same  as  that 
of  the  ox,  but  wanting  them  in  the  uppei  jaw,  one  Wfiuld  have  expected 
them  U)  employ  a  similar  mode  of  croppmg;  but  the  difference  in  the  form 
of  their  lips  explains  the  peculiarity,  those  of  sheep  being  decidedly  pre- 
hensile, like  those  of  the  hone,  while  those  of  the  ox  are  thick  and  inac« 
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titre,  but  the  ox's  tongue  is  prehensile,  and  thus  we  see  that  it  is  the  pre* 
lienaile  organs  which  are  the  active  agents  in  the  collection  of  food.    And 
ihis  is  a  wUe  distinction  in  the  formation  of  these  two  classes  of  ruminants^ 
in  as  far  as  it  is  suited  to  their  respective  natures — sheep  being  suited  to 
mountainous  regions,  where  pasture  is  always  short,  and  where  they  aro 
able  to  crop  it  with  the  assistance  of  their  prehensile  lips,  notwithstanding 
the  want  ot  teeth  in  the  upper  jaw ;  whereas  the  ox  is  better  suited  to  the 
plains  and  valleys,  where  grass  grows  long,  and  is  therefore  better  suited 
to  he  crapped  by  the  scythe-like  operation  of  the  ox's  tongne  and  teeth* 
The  practical  conclusion  to  be  drawn  from  these  different  diiiiinctions  in 
the  formation  of  these  animals  is,  that  the  horse  or  sheep  should  follow  tb^ 
ox  in  grazing,  or  gpraze  in  company  with  him,  but  not  precede  him.  When 
they  follow,  the  pasture  will  be  eaten  barer  by  the  horse  or  sheep  than 
when  the  ox  left  it ;  and,  when  in  company,  it  will  be  eaten  barer  by  the 
horse  or  sheep  whera  the  ox  has  eaten  (before,  and  it  may  first  be  topped 
by  them  before  the  ox  has  touched  it.    Of  the  two  modes  of  treating  th^ 
hoFie  or  sheep,  the  latter  is  the  preferable,  because  choice  is  oifered  them 
to  take  the  long  grass  as  well  as  the  short.     The  same  reason,  however^ 
that  should  gi*aze  the  ox  wUk  the  horse  or  sheep  should  cause  the  separa- 
tion of  the  horse  Jrom  tlie  sheep,  and  especially  in  the  latter  part  of  the 
pasture  season;  both  kinds  of  animals  biting  close,  will  render  the  grasa  too 
bare  for  the  maintenance  of  both.  Horses  too,  work-horses  especiaUy,  seem 
to  have  a  greater  dislike  to  sheep  than  to  cattle. 

(1998.)  There  is  a  difficulty  attending  the  gi'azing  of  all  kinds  of  stock 
on  a  farm  of  mixed  husbandry  which  I  must  mention,  that  as  there  is  every 
puQuner  the  same  number  of  stock,  there  may  not  be  the  same  quentity  of 
^rass  to  support  them  ;  for  the  same  number  of  acres  of  grass,  secured  \xj 
Killowing  a  regular  rotation  of  crops,  may  produce  different  quantities  m 
different  seasons — one  year  being  scanty,  another  superabundant.     The 
number  of  stock,  therefore,  should  correspond  with  the  produce  of  an 
average  year.     In  such  a  case,  a  bad  year  very  much  stints  the  condition^ 
ivhile  a  gcM)d  year  supplies  perhaps  even  more  than  the  same  stock  can 
consume.     The  stinted  conaition  cannot  be  alleviated  bv  the  sale  of  aiy 
of  the  stock,  as  it  is  impolitic  to  disturb  the  equilibrium  of  the  stock  of  sev** 
eral  yeai*s*  produce  which  exist  on  the  farm  at  the"  same  time  ;  and  if  the 
etock   suffer  hunger,  as  it  did  in  the  severe  drouth  of  the  summer  of  1826^ 
Uiere  is  no  alternative  but  to  make  up  the  deficiency  by  hay,  even  though  it 
choulil  be  purchased  for  the  occasion.    On  the  other  hand,  superabundance 
of  pasture  does  no  harm,  for,  independent  of  its  maintaining  the  entire 
stock    in  high  condition,  the  rough  aftermath  will  bo  of  essential  use  ^ 
abecp  in  winter.  Of  farms  whose  stock  are  purchased  every,  year,  the  num* 
ber  can  be  regulated  by  the  likelihood  of  the  crop  of  grass,  but  even  in 
this  case  the  season  may  turn  out  worse  than  was  expected.  Seeing,  there- 
fore, that  no  one  can  foretell  the  future  state  of  any  crop,  the  prudent  plan 
is,  in  every  case,  to  keep  the  number  of  stock  under  the  mark  which  a  farm 
can  support. 

(1999.)  One  essential  requisite  in  all  pasture-fields  is  an  abandant  sup- 
|>ly  of  water  for  stock  to  drink.  Both  cattle  and  horses  drink  largely,  aa<l 
eheep,  grazmg  early  on  the  dewy  grass,  do  not  require  so  much  water  to 
keep  them  in  a  healthy  condition;  still,  when  there  is  no  dew,  they  dodrink 
water.  The  proper  construction  of  a  watering-pool  is  sadly  misunderstood 
in  thle  country.  The  entrance  to  it.  generally  consists  of  poached  mud  of 
ml  least  half  a  foot  in  depth,  and  to  avoid  this,  the  animals  go  into  the  wa- 
Xer  before  they  drink,  when,  of  eoutae,  it  is  at  once  rendered  muddy.  Ngt 
fiufraquciitly  there  }a^car(^ty  of  wtfet,  and  if  there  is  just  sufficient  sub* 
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ply  to  prevent  the  pool  being  evaporated  to  dryness,  tbe  water  is  rendered 
almost  stagnant,  oo  obvious  are  tbe  objections  to  this  mode  of  adminis- 
tering so  necessary  and  wholesome  a  beverage  to  the  brute  creation  as 
water,  that  all  that  seems  necessary  to  an  amendment  of  the  system  is  to 
point  out  its  inconveniences.  Ti'ue,  in  some  cases,  tanks  of  wood  or  stone 
are  provided  in  fields,  which  are  supplied  from  some  adjoining  spring,  or 
even  pump- well,  and,  as  far  as  the  quality  of  the  water  is  concerned,  this 
is  a  much  better  mode  of  supplying  it  than  in  pools ;  but  this  mode,  good 
as  it  is  as  far  as  it  goes,  does  not  provide  all  the  requisites  of  a  good  wa- 
tering-pool. In  hot  days,  a  walk  though  a  pool  is  very  wholesome  to  tbe 
feet  of  cattle,  and  in  dry  weather,  a  stand  for  some  time  among  water  is  an 
excellent  preventive  of  that  troublesome  complaint,  tbe  foot-sore.  The  ex- 
ternal application  of  water  in  this  manner  allays  inflammation,  and  pre- 
vents irritation,  and  permits  animals  to  take  their  food  in  peace  even  in 
scorching  drouth.  Besides  the  tank  of  a  pump-well  is  not  unfi-equently 
neglected  to  be  filled — because  in  cold  and  rainy  weather  it  is  scarcely 
visited  bv  the  cattle,  in  hot  weather  it  is  supposed  to  be  viewed  with  the 
same  indifference ;  and,  even  where  tanks  are  duly  attended  to  for  cattle, 
there  are  none  set  down  at  a  lower  level  for  sheep.  A  watering-pool 
should  be  securely  fenced,  as  cattle  arc  very  apt  to  push  one  another  about 
while  in  it,  and  for  that  reason  it  should  also  be  roomy.  It  should  be  of 
considerable  length  and  narrow,  to  allow  access  to  a  number  of  animals  at 
the  same  time,  if  they  choose  to  avail  themselves  of  it ;  and  I  have  often 
observed  cattle  delight  to  go  to  the  water  in  company.  Pools  are  usually 
made  too  small  and  too  confined.  The  access  to  them  should  be  made 
firm  with  broken  stones  in  lieu  of  eatth,  and  gravel  placed  on  its  Itottom 
keeps  the  water  clean  and  sweet,  while  the  water  should  flow  gently 
through  the  pool. 

(2000.)  The  want  of  shaclc  in  pasture-fields  is  also  a  sad  reflection  on 
our  farmers.  Olweive,  in  summer,  where  the  shade  of  a  tree  cast  itself 
over  the  grass,  how  gi'atefully  cattle  resort  to  it,  and  where  a  spreading 
tree  gi'ows  in  a  pasture-field,  its  stem  is  sure  to  be  surrounded  by  cattle. 
The  stirring  breeze  under  such  a  tree  is  highly  grateful  to  these  creatures; 
and  such  a  place  affords  them  an  excellent  refuge  from  the  attacks  of  flies. 
In  cold  weather,  also,  observe  how  much  shelter  is  afforded  to  cattle  by  a 
single  tree,  and  how  they  will  crowd  to  the  most  wooded  comer  of  a  field 
in  a  rainy  day,  even  in  summer.  Ought  not  such  indications  of  animals 
teach  us  to  afford  them  the  treatment  most  congenial  to  their  feelings  t  I 
am  no  advocate  for  hedge-row  trees,  even  though  they  should  cast  a  grate- 
ful shade  into  a  pasture-field,  and  still  less  do  I  admire  an  umbrageous  plane 
in  the  middle  of  a  field  that  is  occupied  in  course  with  a  crop  of  grain  or  tur- 
nips ;  but  similar  effects  as  good  as  theirs  may  be  obtained  from  different 
agencies.  A  shed  erected  at  a  suitable  part  in  the  line  of  the  fence  of  a 
field,  would  not  only  afford  shade  in  the  brightest  day  in  summer,  but  com- 
fortable shelter  in  a  rainy  day,  or  in  a  cold  night  in  autumn.  Such  an 
erection  would  cost  little  where  stone  and  wood  are  plenty  on  an  estate, 
and  they  could  be  erected  in  places  to  answer  the  purpose  of  a  field  on 
either  side  of  the  fence  when  it  was  in  grass.  But  no  matter  what  it  may 
may  cost,  when  the  health  and  comfort  of  stock  are  to  be  maintained  un- 
impaired by  its  means.  The  cost  of  a  shed  may,  perhaps,  in  this  way  bo 
repaid  in  the  first  year  of  its  existence,  and  it  would  stand,  with  slight  oc- 
casional repairs,  during  the  currency  of  a  long  lease.  When  such  an  erec- 
tion IS  properly  constructed  at  first,  it  is  surprising  how  many  years  it  will 
continue  to  be  useful  with  a  little  care.  Let  it  be  roomy,  ana  its  structnro 
light,  as  it  may  be  roofed  at  a  moderate  coBt  with  zinc,  or  composition  oT 
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some  sort,  or  tiles,  when  they  are  manufactured  in  the  neighborhood.  It 
may  be  troublesomo  to  carry  straw  for  Htter  from  the  stead ine  to  a  shed 
situate  at  a  distance,  but  there  is  no  occasion  for  straw  for  litter  in  summer ; 
the  rough  grass  from  an  adjoining  plantation  or  ditch  will  supply  litter, 
and  the  dung  at  any  rate  should  be  shoveled  up  and  canied  away  before 
it  becomes  uncomfortable  to  the  animals.  I  should  like  to  see  a  farm  with 
such  a  shed  erected  in  it  for  every  two  fields. 

(2001.)  The  tetlB  and  uddt-r  of  cows  are  at  timea  aabject  to  certain  complaints  in  rammer;  and 
thcflo  are  chapped  teat$,  tore  teatn^  warty  teait,  and  cote-pox.  Chapped  teats  consist  of  cracks  oocor- 
rioff  across  tlie  teats,  which  when  drawn  downward,  tlie  cracks  are  forcibly  opened,  and,  of  course, 
inflict  pain  on  the  animal :  and  tlie  cows  tlien  become  troablesome  to  milJt.  The  easiest  mode  of 
milking^  them  while  under  this  complaint,  is  that  described  by  niovling  in  (1667),  while  stripping 
aggravates  the  complaint  I  do  not  know  tlie  certain  cause  of  this  complaint,  but  suppose  it  to 
arise  from  leaving  the  teats  in  a  wet  state  after  milking ;  and  perhaps  cows  lying  upon  wet 

Sroand  may  have  the  same  effect    Sore  teats  are,  when  blotches  of  skin  come  off  the  teats,  and 
leir  fleshy  sabsianee  becomes  sofes  by  ezposora  to  the  air.    This  complaint  may  arise  fro^  dia 
milker  who  strips  seizing  a  particular  part  of  the  teat  too  bard,  where  an  iuflammation  being  set 
up.  terminates  in  the  slougbioc  of  the  skin,  and  consequent  exposure  of  the  fleshy  substance  to 
the  air.    Warty  teats,  I  conceive,  may  originate  in  the  skin  of  the  teats  being  rufilea  by  too  moch 
force  in  stripping,  or  by  too  long  a  nail  upon  the  tlinmbs ;  and  the  warts  produced  in  conseqnenco 
may  be  exuberances  of  the  skin  in  covering  the  injured  parts.    I  am  not  sore  that  these  couiec- 
tures,  for  they  are  nothing  more,  will  explain  the  causes  of  these  complaints,  but  I  believe  when 
care  js  used  not  to  abrade  the  skin  or  pinch  the  substance  of  the  teat,  but  to  keep  it  clean  and  dry, 
these  complaints  seldom  or  never  occur.  As  to  the  cow-pox,  it  is  a  constitutional  disease,  and  can- 
not be  cither  induced  or  retarded.    The  pock  makes  its  appearance  both  on  the  odder  and  the 
teats  of  the  cow ;  and  as  milking  most  be  performed  frequently  bv  all  the  teats,  the  operation 
feels  very  paiofuJ  to  the  cow  and  she  of  coarse,  becomes  very  troublesome  to  milk.    Very  soon 
the  pustules  are  rubbed  off  by  the  operation,  and  their  sites  become  skinless  sores.    Nothing  bat 
the  ntmoflt  gentleness  will  prevent  the  cow  becoming  distracted  under  the  torture.    After  having 
run  its  course,  the  disease  declines,  the  sores  become  less  acute,  and  heal  np  by  degrees.    The 
disease  fortunately  is  not  of  frequent  occarreuoe;  I  have  only  seen  it  once  in  the  courae  of  a 
fifteen  years'  experience,  and  it  affected  all  the  cows  I  had  at  one  time— 9  in  number.  1  acquaint- 
ed several  of  my  medical  friends  of  the  existence  of  a  disease,  imagining  that  they  would  have 
been  glad  of  so  favorable  an  opportunity  of  obtaining  fresh  vaccinating  matter,  but  tHey  treated  the 
offer  with  indifference.    There  was  an  ointment  I  lonnd  verv  efficacious  in  affording  relief  to 
the  cows  when  afflicted  with  the  cow-pox,  sore  teats,  or  nacked  teats.    It  consisted  of  fredi 
butter  melted  and  burnt  in  a  fi^ng-pan,  and  mixed  with  half  its  qqantity  of  tar.    While  hot  it 
was  poured  into  a  gallipot  and  applied  cold  to  the  affected  parts.    The  tar  had  the  eflect  of  keep- 
ing off  the  flies,  while  the  burnt  butter  never  became  dry.    The  ointment  was  washed  off  with 
warm  water  before  milking  commenced,  and  the  udder  and  teats  dried  with  a  soft  linen  cloth ;  tliey 
Were  again  bathed  with  warm  water  after  milking,  again  dried  with  the  soft  linen  cloth,  and  the 
ointment  a^ain  applied.    Calves,  after  being  weaned,  are  subject  toward  the  end  of  summer,  to 
a  disease  commonly  called  \he  joirUMlon,  which,  when  oxen  take  it  upon  the  loins,  is  named 
the  ekinefelion.    It  is  nothing  else  than  acnte  rheumatism,  ending  in  a  resolution  to  low  fevw, 
and  so  severe  is  it  at  times  upon  calves,  that  they  cannot  bear^  to  be  moved  when  Iving  stretched 
out  all  tbeir  length  upon  the  ground.    Had  cattle  sheds  to  retire  to  whenever  a  cold  dadi  of  rain 
came  in  the  evening  of  a  cold  day,  even  in  summer,  this  disease  would  perhaps  never  occur.    Its 
treatment  is  removal  to  the  couns  and  sheda  of  the  steading  among  straw,  bleeding,  moderate 
purging,  with  fomentation,  and  embrocations  of  liquid  blister,  foreibly  and  lon^  rubbed  in,  of  the 
swelied  joints.  Another  effect  of  the  same  frebile  afi^tion  on  calves  in  autumn  is  the  marter  ill  or 
evil,    **  Its  charactcristk;  symptoms  are  general  disturbance  of  the  chvalatioii.  and  feeble,  rapid 
pulse,  weakness,  prostration  of  strength,  determination  of  blood  to  particular,  but  in  different  in- 
stances and  epidemics,  very  different  parts,  producing  pain,  and  manifesting  a  tendency  to  In- 
flammation, but  of  a  degenerate  kind,  so  that  tne  very  texture  of  the  tissue  becomes  disorganized. 
The  progress 'of  the  disease  is  often  rapid,  and  the  result  very  fataL    Jn  some  oases  the  kings  or 
heart  are  attacked,  and  in  othera  the  liver,  bowels,  or  even  some  external  part  of  the  body."    Its 
immediate  cause  Is  plethora,  or  fullness  of  blood  in  the  system,  which  shows  itseflfects  in  this  man- 
ner: **  When  the  supply  of  food  is  greater  than  tlw  exigencies  of  the  system  reqaires,*'  as  Pro- 
fessor Dick  observes,  "  an  animal  usually  becomes  &t  but  still  may  be  tolerably  healthy.    When, 
however,  a  sudden  change  is  made  from  poor  to  rich  feeding,  not  fatneas  but  plethora  may  be  the 
consequenoe ;  more  blooa  is  formed  than  the  system  can  easily  dispose  of,  end  it  becomes  oppress- 
ed.   The  effect  is  often  witnessed  in  oaltle  and  sheep,  which,  after  indnlging  for  a  time  in  laxa- 
riant  pasture,  take  what  is  called  a  $hot  of  blood.    All  at  once  they  become  very  ill ;  some  part  of 
the  body  swells,  becomes  puffy,  as  if  containing  air,  and  in  two  or  three  houra  the  animal  isd^td, 
from  the  qHorter  evil  already  described.    Upon  dissection  a  large  qnantity  of  black  and  decota- 
posed  blood  is  found  in  the  cellular  membrane,  whioh  durms  life  was  distended."*    This  disease 
IS  of  frequent  occurrence  on  farms  where  flne  stock  are  bred,  and  from  the  above  description  of 
its  nature,  there  is  no  wonder  that  the  best  calves  first  fall  victims  to  it    As  its  name  implies,  the 
disease  attacks  the  hind  quarter,  and  Ita  efects  are  as  sodden  as  described.    Since  its  oaose  is 
known,  calves  should  not  be  put  at  once  on  strong  foggage  from  a  comparatively  bare  pastnrab 
nor,  for  tbe  same  reason,  should  calves  in  low  condition  be  pot  on  rank  foggage ;  the  transitiott, 
both  as  regards  tbe  pastore  and  tho  state  of  tbe  ealve^  sbosld  be  gradnaL    As  a  pusTentlYe, 

•  Dick's  Manaalsf  Voieriaaiy  (Meeos. 
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istrodoce  a  aetoii  ioto  the  dewlap  of  all  tbeir  calvet  beftwe  pattiii^  them  on  fi^gyai^  i»  «» 
toma.  The  on  of  ibe  Kton  is  to  proiioce  coumer-irriutioa.  The  aeUMi  coosUU  c»f  a  piece  of  tape 
or  aoft  oord  paMed  aoder  a  poitioo  of  ibe  skia  by  a  aatoii-aeedls :  ibe  eoda  bmv  be  tied ' — 

oora  may  be  noTed  OTery  otber  day  from  aide  to  aide,  being  preTioul] 


and  the  ootd  may  be  noTod  OTOiy  otber  day  from  aide  to  aide,  being  proTioaaly  labrieated  witk 
toll  of  torpentine  or  bliaterplaMer, aad  in  thia  way  the  amoant of  irritaoou  may  be  regalaied.  Aa 
lb  the  core.  1  bel'Mrre  everv  ooe  b  aoaraitiiig  after  the  diaeaae  ha$  been  oluerved  to  exut ;  bat  aa  a 
taawdial  moMore  appliecf  by  aatioipatioa,  la^se  biood-lettia^  with  paigingof  repeated  doaaavpCli 
mdoce  (he  plethoric  teodency  of  tiie  animal  ayatem.  Perfaapa  a  cribfml  of  bay.  with  aonio  aalt 
l^laced  in  a  ibggage  field,  wonTd  not  be  a  had  aJternatiTe  for  caivea  to  reaort  to  at  liauoB,  ia  oidei'ia 
the  e&ctt  of  the  aocculence  of  taak  afteitnatfa. 


'S4.   MAEES  FOALIIVG,  OF  dTALLIONS,  AND    OF  HOREEB  AT  OEABlL 


*Tet  when  ftom  l^ow  or  tanbeilng  eart  Ml  ftaVb 
71i»^  tMie  Kwhue  the  sweets  of  liueny : 
iCea  sober  Doaanr  lifts  Us  clumsy  bed 
Aad  kioka»  diartslaftil  oTthe  diny  iirbe«l " 


(B602.)  Whenerer  field-labor  commences  in  spring,  wliether  witli  Veah 
or  oat-seed,  draught-horses  are  indulged  with  hay  instead  of  9tra«r,  and 
'drair  allowance  of  com  is  increased.  The  hay  is  supplied  to  them  at 
UriUf  and  a  strong  work-horse  is  supposed  to  eat  about  1^  stones,  or  3(3 
fbs.  a-day,  and  some  will  eat  even  more.  The  oats  ai^e  increased  to  3 
feeds  a-day,  which  at  40  lbs.  the  bushel,  will  weigh  7^  lbs.,  but  if  the 
measure  is  heaped,  which  some  farmers  will  allow  to  be  done  with  horse- 
«om,  the  feeds  will  weigh  8  lbs.  The  quantities  of  hay  and  com  here  speci- 
"fied  are  supposed  to  be  given  in  their  ordinary  state,  but  when  given  in  « 
cooked  state,  1  have  already  described  their  treatment  in  (1361)  tb 
(1353)  inclusive. 

(2003.)  The  kay'Hack  is  seldom  broken  upon  until  the  horses  g«t  haiy 
'in  spring.  Its  site  in  the  stack-yard  is  marked  by  an  n  in  Plate  Ivl,  fig.  4, 
of  the  steading,  and  the  hay-house  is  contiguous  to  it  at  H,  the  apartment 
which  also  contains  the  eom-chest  y,  and  the  whole  adjoins  the  work-hoi^sb 
atable  O.  When  the  hay  is  to  be  used,  as  much  of  the  stack  is  brought  in  sia 
will  fill  the  hay-house,  and  thence  dtstt  ibuted  to  the  horses.  ^^  ^^ 

'Evenr  portion  cut  off  the  length  of  the  stack  should  be  4 
or  5  tbet,  and  they  are  cut  off  with  a  hay-hnife,  fig.  360, 
which  represents  the  usual  form  of  that  instrument.     It 
will  bo  observed  in  the  figure,  that  the  line  of  the  back 
of  tlie  blade  is  not  so  nrach  as  at  right  angles  to  the  h«n« 
'die,  a  position  which  gives  the  cutting  edge  of  the  kniie 
'an  inclination  to  the  line  of  section,  which,  when  the  kuife 
is  used  alternately  up  and  down  in  a  perpendicular  'mo- 
tion with  both  hands,  causes  it  to  cut  a  longer  space  than 
'flie  breadth  of  the  blade.     Tlie  person  who  uses  die  knife, 
oBually  the  steward,  while  it  is  the  field-workers  who  car- 
*ry  the  hay  and  fill  the  hay-house,  sets  himself  on  his  knees    ^'^  nir-KSflra, 
'upon  the  part  he  is  cutting  off,  with  hia  laoe  to  the  body  of  the  stack.  Tbb 
'foTtn  of  knife  requires  considerable  strength  in  its  use,  and  unless  the  edge 
ii  kept  remarkably  keen  with  a  whet-stone,  and  the  hay  is  firm,  it  does  net 
'OMke  good  work.     The  hay-knifb  I  prefer  is  of  the  form  of  the  dung- 
'^ade.  in  fifg.  308,  which,  being  used  when  standing,  can  be  wielded  witli 
'  vera  ^Te»  and  make  a  deieper  cat ;  and '  it  rfrt*  e^mlly"  wtdl  in  Koth  direc- 
tiona,  whereas  the  common  knife  cuts  only  in  eae  ^ifectlan-^-to'th^  right; 
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(M04.)  There  19  considerable  waste  of  hay  aa  it  ia  eoramoiily.  uped  m 
hay-raclu  t,  ftg.  7;  The  plowmen  atnff  the  rack  not  only  full,  Imt  aqueei^ 
the  hay  firm,  trora  a  mistaken  notion  that  they  cannot  give  too  much  at  ^ 
time  to  their  hordes ;  but  when  hones  find  it  in  this  compressed  state*  and 
are  unable  to  select  the  morsels  they  want,  they  toss  out  a  considerable] 
quantity  among  the  litter,  with  which,  after  being  trampled  upon,  and  re* 
fused  to  be  eaten,  it  is  thrown  into  the  dung-yard.  True,  the  cattle  there 
will  eat  it,  and  prefer  it  much  to  straw,  because  of  its  being  bay  and  hav- 
ing a  saliue  taste,  so  that  it  cannot  be  said  to  be  entirely  lost,  yet  the  ob- 
ject of  supplying  the  horses  only  upon  hay  is  frustrated.  If  it  is  desined 
to  give  hay  to  cattle  also,  it  should  l)e  given  tliem  in  a  direct  manner.  To. 
avoid  waste,  therefore,  small  quantities  should  be  put  into  the  racks  at  a 
time,  and  these  frequently  ;  but  the  best  way  to  prevent  waste  is  to  chop, 
the  hay  and  bruise  the  corn,  and  the  mixture  will  also  go  a  greater  length 
in  feeding  the  horses.  Young  horses  should  also  receive  hay  after  the  stack 
has  been  broken  up,  sti-aw  becoming  too  hard  and  dry  alter  March ;  and 
hay,  besides,  serves  to  improve  their  condition,  and  prepare  thorn  for  grass* 
They  should  also  get  a  little  com  every  day,  until  grass  time,  as  nothin^^ 
tends  so  much  to  enlarge  and  strengthen  the  bone,  and  oontirm  the  spirit 
of  young  horses  as  corn.  So  much  am  I  convinced  of  the  truth  of  such  n 
result,  that  i  entirely  agree  with  the  observation  of  the  late  celebrated 
Nimi-od  (Mr.  Apperley),  that  the  belly  of  the  young  horse  should  be  the 
measure  of  his  corn.  It  is  to  tlie  niggardly  disposition,  in  regard  to  conig, 
which  fhrmers  evince  toward  their  young  horses,  that  is  to  be  ascribed  the 
number  of  weak  horses  that  are  met  with  on  farms ;  for  the  greateat 
abundance  of  com  administered  to  the  adult  state,  will  never  compensate< 
for  its  want  when  the  animal  was  in  the  state  of  adolescence. 

(2005.)  May  is  the  particular  month  in  which  draugkt-marei  usually; 
drop  their  fonls.  They  continue  to  work  until  the  immediate  symptonui- 
of  foaling  are  observed.  These  are  great  loosening  of  the  ligatures  on 
each  side  of  the  root  of  the  tail,  and  the  appearance  of  a  waxy-hke  matter 
projecting  from  the  point  of  the  teats«  As  it  is  impossible  to  predict  % 
mare's  fualing  within  a  few  hours,  it  is  proper  to  put  her  into  a  loose- 
house  or  a  box  by  herself,  and  to  watch  her  eveiy  night.  Too  many  farm- 
ers contemn  such  precautions,  and  allow  their  mares  to  foal  in  their  stalls 
in  the  stable,  to  the  risk  of  having  both  them  and  their  foals  kicked  by  th« 
other  horaes.  That  watching  is  necessary  at  night,  even  in  a  loose  bouse» 
is  evinced  by  a  fact  mentioned  to  me  by  the  late  Mr.  Aiith,  Mains  of  Duii» 
Forfarshire,  of  a  mare  of  his  which,  having  been  neglected  to  be  watched 
at  night,  or  even  removed  from  the  stable,  was  found  in  the  morning  lying 
on  the  fl^oor  with  her  womb  protruded  and  the  foal  smothered  in  it.  The 
mare  shortly  after  died  in  great  agony.  It  is  a  remarkable  fact  that  £bw 
people  have  observed  mares  to  Ibal,  even  though  watching  for  the  purpose^ 
for  somehow  they  contrive  to  foal  when  left  by  themselves  for  even  a  few 
moments.  I  have  endeavored  for  svccessive  yean  to  witness  the  {baling 
both  of  blood  and  draught-maires,  and  waa  always  disappointed.  A  rasffe 
will  eat  with  heartiness  until  the  pains  of  labor  seize  ner,  when  she  sud*> 
^nly  lies  down,  foals  easily,  quickly,  forciMy,  requiring  no  assistance,  an4 
starts  to  her  feet  almost  immediately  after  paiturition,  takes  up  with» 
though  licks  but  little  at  her  Ibal,  and  soon  begins  to  eat  again.  The  foal; 
is  not  long  of  gaining  ita  fees  aftetf  a  few  staggering  attempts  on  its  hm^ 
legs,  but  some  time  elapses  beftire  it  can  steady  itself,  so  as  to  lay  bold  ^ 
the  teat.  It  should  be  assisted  in  this  ita  first  attempt,  in  otwt  to  g^ 
filed  with  milk,  aller  which  it  may  lie  and  sleep  among  straw  until  it  W-. 
eomes  dry.    The  placenta  aoo» drops  froaa  the  mam,  and  should  be  mvfm' 
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diate)y  removed.  Tbe  tbin  pellicle  which  coTeis  the  foal  is,  when  dried^ 
yery  like  the  fiDest  gut-8kin  used  hy  gold-heaters,  and  it  forms  a  very  good 
protection  from  the  air  when  applied  as  a  plaster  over  the  surface  of  a 
green  wound.  The  mare  shoula  have  a  drink  of  lukewarm  water  and  oat- 
f  meal,  and  a  few  handsfull  of  com,  after  parturition,  and,  on  partaking  of 

^  which,  she  may  be  left  with  the  foal.    For  the  sake  of  increasing  her  milk 

i  she  should  be  put  to  grass  immediately  after  foaling,  if  she  is  not  on  grass, 

and  should  remain  there  without  being  put  to  work  for  a  month ;  hy  which 

time  she  will  have  recovered  her  tone  of  liody  sufficiently  to  bear  again 

I  the  fatigue  of  labor.     The  sort  of  work  for  a  mare  having  a  foal  should 

be  of  a  nature  to  interfere  but  slightly  with  the  more  important  operations 
I  of  the* (arm;  because  having  to  suckle  the  foal  evc^  half  yoking,  she 

'  should  be  employed  singly,  such  as  at  sowing  and  scuffling  turnips,  scuf- 

fling potatoes,  and  leading  grass  or  other  forage.     When  the  mare  is  again 
I  made  to  work,  the  foal  should  be  left  by  itself  to  rest  in  a  wcH-littei-ed 

apartment  of  the  steading  until  it  become  accustomed  to  be  alone,  rather 
than  in  a  court  or  hammel.  out  of  which  it  may  attempt  to  escape  and  in- 
jure itself.  Should  there  be,  two  mares  with  foals,  both  should  be  worked 
together ;  the  treatment  of  both  l)eing  alike,  little  inconvenience  will  arise 
to  work,  from  being  taken  to  their  foals  out  of  yoke  together  (3141).  A 
••  stout  mare  will  be  able  to  perform  her  own  share  of  summer  work,  and 

;  bring  up  a  foal  at  the  same  time ;  but  should  she  be  in  a  weakly  state, 

^  which  she  will  be  when  becoming  old,  or  is  overwoiked,she  should  be  put 

either  to  very  gentle  work,  or  to  work  only  in  half  yokings,  or  one  yoking 
a  day,  or  be  idle  altogether  and  constantly  with  her  foal.  She  should  not 
be  neglected  of  com,  however,  though  idle  at  grass  with  her  foal.  It  is 
seldom  that  any  illness  attacks  a  di'aught-roare  while  bringing  up  a  foal, 
and  it  is  as  seldom  that  anything  is  the  matter  with  a  foal.  I  had  one 
work-foal,  however,  which,  though  safely  and  easily  foaled,  and  seemed 
lively  enough,  could  never  stand  upon  its  feet,  or  lay  hold  of  a  teat,  and  it 
died  in  the  course  of  a  day  after  it  was  foaled,  though  fed  on  cow's  milk. 
A  mare  when  thus  deprived  of  her  foal,  should  he  occasionally  milked, 
and  kept  on  dry  food  for  a  few  days,  until  the  tendency  of  the  milk  to  se- 
crete subsides.  The  mare  will  be  ready  to  receive  the  horse  in  3  weeks, 
or  a  month  at  farthest,  after  parturition,  and  the  first  symptom  of  heat  is 
frequent  twitching  of  the  vulva,  and  emission  of  a  clear  fluid.  When  a 
mare  is  touched  in  this  state,  she  immediately  presses  toward  the  object 
that  touches  her. 

(2006.)  In  presenting  a  mare  to  the  stallion,  caution  should  be  used  to 
prevent  her  striking  him  with  her  heels  when  she  refuses  his  attentions; 
and  this  consists  simply  in  holding  her  by  the  head  with  a  bridle  across 
the  outside  of  the  stable  door,  while  the  stallion  is  kept  within,  and  allowed 
to  snuff  and  pinch  her  flank.  If  she  takes  the  teasing  kindly,  presses 
closer  toward  him,  twitches  the  vulva,  and  emits,  she  is  in  proper  heat,  but 
if  she  squeal  and  kick  whenever  he  touches  her,  she  is  in  an  unfit  state  for 
him ;  but  the  tickling  of  the  horse  for  a  time  not  unfrequently  confirms 
the  season  of  the  mare  when  it  at  first  evinces  a  doubtful  issue.  If  in  sea- 
son, she  should  be  taken  to  an  open  piece  of  level  ground,  and  held  by 
the  head  as  long  as  the  horse  covers  her,  and  the  time  occupied  by  a 
stallion  in  covering  is  much  longer  than  by  the  bull  or  tup,  which  is  in- 
stantaneous. A  horse  which  is  safe  to  use  requires  no  encouragement 
from  his  leader,  but  many  need  some  assistance  from  him.  M^ing  a 
mare  stand  to  the  horse  by  a  twitch  on  her  nose  is  an  unnecessary  act  of 
cruelty ;  for  if  she  will  not  voluntarily  receive  him  she  will  not  become 
impregnated  by  wf  force  that  can  be  used  against  her.    One  cover  is  quite 
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sufScient  at  a  time.  In  about  3  weeks  it  will  be  seen  whether  tbe  mar^ 
baa  beld  to  the  horse  ;  and  should  she  again  exhibit  bymptoms  of  season^ 
simple  and  safe  expedients  may  be  used  to  secure  her  holding,  such  aa 
throwing  a  bucket  of  cold  water  upon  her  rump  the  moment  the  horse 
leaves  her,  or  drawing  blood  from  her  neck  vein  while  the  horse  is  cover- 
ing, or,  what  is  better  than  all,  unless  the  season  is  going  rapidly  off  her» 
retaining  the  horse  all  night  and  offering  her  a  fresh  cover  in  the  mornings 
or,  to  adopt  a  different  plan  altogether,  covering  her  with  another  hoi-se^ 
or  another  kind  of  horse — one  or  other  of  which  expedients  generally  se- 
cures the  holding,  unless  the  mare  is  past  bearing,  which  casualty  befalls 
mares  at  very  different  ages.  I  was  told  by  a  man  who  led  stallions  for 
many  years,  that  the  expression  of  a  sigh,  from  both  horse  and  mare,  im- 
mediately after  an  embrace,  is  an  infallible  sign  of  the  mare  proving  in 
foal.  The  circumstances  which  militate  against  a  mare's  holding  in  foal  ia 
too  high  and  too  low  condition.  Whenever  a  mare  is  seen  to  eject  semen 
as  soon  as  the  horse  has  left  her,  she  will  certainly  not  hold.  Sometimes 
the  fault  is  as  much  that  of  the  horse  as  the  mare,  for  when  subjected  to 
much  traveling,  and  is,  moreover,  not  a  good  traveler,  and  has  undeitaken 
more  service  than  he  can  easily  overtake,  he  is  often  so  much  fatigued 
when  brought  to  a  mare,  especially  toward  evening,  as  to  be  quite  unfit 
for  efTective  service.  When  a  horse  is  observed  to  be  in  a  state  of  lassi- 
tude, the  very  best  policy  for  the  farmer  is  to  give  the  horse  and  his  leader 
a  night's  quarters,  and  let  him  cover  the  mare  in  the  morning  when  he  ia 
comparatively  fresh.  Many  farmers  grudge  maintaining  a  horse  and  man 
all  night,  but  much  better  incur  that  small  expense  than  nin  the  risk  of  a 
mare  proving  ban'ea  When  a  mare  has  been  covered  3  separate  periods 
without  success,  it  is  needless  to  persevere  with  her,  as  tlie  foal  will  come 
too  late  next  season,  and  a  late  foal  is  as  objectionable  stock  to  bring  up 
as  a  late  calf. 

(2007.)  The  usual  treatment  of  draught-Tiorses  in  summer  is  to  allow 
them  to  lie  out  in  the  pasture-field  all  night,  and  give  them  cut  grass  be- 
tween the  yokings  in  the  stable.  Forage  is  supplied  them,  because  the 
time  between  the  yokings  is  too  shoit  to  fill  themselves  with  grass  on  pas- 
ture ;  but  on  the  Borders,  where  the  firat  yoking  is  over  by  9  or  10  o'clock 
in  the  forenoon,  the  horses  are  put  into  the  pasture-field  until  the  afternoon  I 

yoking  at  1  o'clock  ;  and  this  plan  saves  all  the  trouble  of  cutting  gi-aaa 
for  the  horses.  The  piece  of  grass  allotted  to  horses  is  cut  by  the  plow- 
men, who  each  take  the  duty  for  a  week  by  tui*ns,  and  he  auits  the  yoking 
in  time  to  allow  him  to  cut  the  requisite  quantity  and  cart  it  to  the  stable. 
It  is  not  his  duty  to  supply  the  racks  in  the  stable,  except  his  own  horse's, 
but  to  empty  the  load  of  grass  on  sqme  convenient  spot  near  the  stable 
door — a  dirty  and  slovenly  practice.     No  doubt  it  is  better  to  keep  the  ! 

fresh  cut  grass  in  the  open  air  than  to  put  it  into  a  house ;  but  still  a  crib 
or  inclosure  could  be  made  in  a  shady  place  conveniently  near  the  stable, 
to  keep  the  grass  fresh,  and  place  it  off  the  dirty  ground. 

(2008.)  Grass  is  cut  with  the  common  scythe,  which  is  so  well  known  \ 

an  implement  that  a  particular  description  of  it  seems  unnecessary.  A 
few  wordjj,  however,  on  the  choice  of  scythes  and  of  the  matmer  of  mounts 
ing  them,  may  be  useful  to  you.  The  handle,  or  sTiead  or  sneath,  fig.  361, 
a  ^,  is  made  either  curved  to  suit  the  sweep  of  the  instrument  by  the  hands  ^ 

round  the  body,  as  in  the  figure,  or  straignt,  and  the  suitableness  of  both 
for  work  you  shall  learn  when  we  come  to  consider  harvest-work.  The 
curved  snead  is  usually  made  of  willow,  which,  being  shaped  in  hot  water, 
and  restrained,  on  being  released  when  the  wood  becomes  cold,  retains 
the  shape.    Of  scythes  there  are  various  kinds  :  the  common  kind  keeps 
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its  edge  but  a  short  time,  an<l  in  the  long  run  is,  1  Iwlfeve,  mcyre  expe»* 
•tve  than  the  patent  kind,  which  consists  of  a  srccl  glate  riveted  bettreeii 
2  small  rods  of  iron,  and  which  plate  will  continue  to  cut  keenly  until  ir 
is  worn  to  the  hack-lwne.  The  length  of  the  blade  of  scythes  Taries  imtt 
28  inches  to  46  inches,  and  the  price  of  the  _^  _^ 

common  kind  varies  between  these  lengths 
from  2s.  4d  to  3s.  3d.  each,  and  the  patent 
from  3s.  2d.  to  4s.  8d.  each.     There  are  be- 
sides these,  other  kinds  termed  eronm^  la- 
Med,  and  ex fra-tcarr anted  scythes.     Bent 
soeads  cost  from   Is.  3d.  to  Is.  6d.  each, 
straight  ones  Is.  each.      The  straight  are 
made  of  any  sort  of  wood ;  I  have  seen 
gfKid  ones  of  larch.     Scythes  are  sharpened 
with  strickles  and  ttones.     The  strickles  are 
made  of  fine  sand  imbedded  in  an  adhesive 
medium  laid  over  the  surface  of  a  piece  of 
wood   of  square   or  flat  shape,   and   cost 
6d.  each.     They  are  used  to  smooth  the 
edge  after  the  stone,  and  serve  of  them- 
selves, for  a  time,  to  keep  the  edge  keen  ; 
and  they  are  always  attached  to  and  car- 
ried along  the  upper  end  of  the  snead  at  d, 
by  a  T  headed  nail   and  spike.     Scythe- 
stones    are    either  square   or  round,   are 
foiined  of  the   same   sandstone   as  gi*ind- 
stones,  and  cost  4d.  each.     They  are  only 
oecasionally  used  to  set  a  new  edge  on  the 
blade.     Ragstones   cost  4d.  per  lb.     The 
blade  of  a  scythe  is  mounted  in  this  man- 
ner:  the  snead  is  furnished  with  an  iron  ring  at  the   end,  to   which 
the  blade  is  attached  ;   the  projecting  hook  at  the  butt-end  of  the  blade 
is  imbedded   flush   into   the   snead   by   taking  away  a  portion   of  the 
wood,  and  the  ring  is  then  slipped  over  the  imbedded  hook,  and  is  held 
tight  in  its  position  by  an  iron  wedge  as  at  a.     The  peculiar  position 
which  the  blade  bears  to  the  snead   is  determined  by   measuring   the 
lengtli  of  the  blade  a  c  straight  along  the  snead  from  a  to  d,  where  is 
fastened  the  handle  for  the  right  hand,  and  the  same  length  from  dto  c 
fixes  the  point  of  the  scythe,  so  that  a  d  c  forms  an  equilateral  triangle ; 
and  of  course  clie  blade  stands  at  an  angle  of  60^  with  the  snead.     Theoir 
would  advise  the  placing  of  the  plane  of  the  blade  parallel  with  the  g^nndp 
when  the  scythe  is  held  as  intended  for  cutting ;  but  practice  requirra  the 
cutting  eUgd  to  be  a  little  elevated  above  the  ground,  and  above  the  back 
of  the  scythe  which  sweeps  along  the  surface  of  the  ground  ;  and  the  rea- 
son for  keeping  the  edge  elevated  is,  that  it  would  not  only  be  apt  to  run 
ittto  the  ground  if  swung  parallel  with  it,  but  the  scythe  would  be  worked 
with  greater  labor,  as  the  stems  of  the  plants  to  be  cut  would  present  an 
obstacle  directly  at  right  angles  against  the  blade,  whereas  tn^  edge  set 
upward  cuts  the  stems  in  an  oblique  direction.     The  blade  is  still  farther 
secured  in  Its  position  by  the  grass-nail /^  which  is  hooked  by  one  end  into 
«  hole  in  the  blade,  and  is  nailed  through  an  eye  by  the  other  to  the  snead ; 
and  a  great  use  of  the  grass-nail  is  to  prevent  any  plants  cut  from  being 
entangled  between  the  blade  and  snead.     The  left-hand  handle  e  is  placed 
tb  suit  the  convenience  of  the  workman.    I  shall  reserve  remarks  on  th« 
iDode  of  using  and  sharpening  the  scythe  until  we  treat  of  harvest •woric 
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(12C09.)  Objections  have  been  made  to  pasturine  grass  at  all  Ity  any  ftpe« 
cies  of  stock,  inasmuch  as  tbe  same  extent  of  land  will  maintain  a  n^eater 
number  of  animals  when  cut  and  ^iveu  them  in  houses  or  yards.  To  ex- 
press this  proposition  shortly,  soiUng  is  a  more  profitable  and  less  waste* 
ful  mode  of  using  eroso  than  pasturing.  Although  there  is  much  truth  in 
the  observation,  it  is  too  generally  expressed  to  be  true  in  all  cases.  In 
the  case  of  mountain-grass  it  is  evidently  an  impracticable  proposition  to 
use  it  by  soiling.  Much  cattle  and  sheep  must,  therefbre,  be  allowed  to 
pasture ;  and  with  regard  to  much  of  the  old  grass  of  the  low  country  a 
great  part  nf  the  summer  would  elapse  before  it  would  be  fit  for  the  op- 
eration of  the  scythe.  What  is  to  become  of  stock  in  the  mean  time  %  The 
only  other  grasses  led  are  the  cultivated  kinds,  such  as  clover  and  rye-gras8» 
and  that  from  iriigated  meadows.  Of  these  two  kinds  it  is  quite  posaible 
to  procure  a  supply  of  cut  grass  from  water-meadows  by  the  time  the 
Swedish  turnips  are  exhausted  in  the  beginning  of  June ;  but  the  culti- 
vated gi*asses  are  not  fit  for  cutting  by  that  time  except  in  the  neighbor- 
hood of  large  towns.  What,  again,  is  to  become  of  stock  in  the  mean 
time  1  Some  other  plants  than  clover  and  rye-grass  must  be  cultivated  to 
suppoit  the  stock  till  that  period ;  perhaps  lucerne  and  Italian  rye-grass 
miglit  be  cultivated  for  the  purpose,  but  both  cannot  be  cultivated  every- 
where, for  lucerne  will  not  thnve  in  Scotland,  and  before  either  could  be 
cultivated  anywhere  for  an  extensive  system  of  soiling,  a  different  system 
of  husbandry  will  have  to  be  contrived,  and  a  system  to  produce  early 
forage  in  a  late  climate  will  not  be  easily  discoveredi  In  regard  to  the 
comparative  extent  of  a  ground  required  for  soiling  and  pastm^Age^  it  has 
been  alleged  to  be  3  to  1  in  favor  of  soiling ;  that  is,  33  head  of  cattle 
were  soiled  from  20th  May  to  the  1st  of  October,  181 5|  on  17^  English 
acres,  and  which  number  of  cattle,  it  was  said,  would  have  requirea  50 
acres  to  pasture  them.*  On  tbe  face  of  this  statement  I  would  say,  that 
any  33  head  of  cattle  that  could  be  maintained  on  17^  acres  of  cutting 
grass,  would  as  easily  be  maintained  on  the  same  land  on  33  acres  of  pas- 
ture— 1  acre  of  pasture  to  an  ordinary  sized. ox  being  quite  sufficient  to 
maintain  it  from  May  to  October.  So  that  the  proportion  is  reduced  from 
2  to  1,  which  I  believe  is  liear  the  truth  in  regard  to  the  maintenance  of 
oxen.  In  regard  to  work -horses,  it  is  different,  for  they  will  ceitainly  re- 
quire a  much  greater  extent  of  ground  in  cutting  gi*ass  than  in  pasture. 
To  cut  grass,  however,  for  all  the  cattle  on  a  large  farm,  to  lead  it  to  tb« 
steading,  and  to  supply  them  with  sufficient  litter  m  summer,  is  what  I  con- 
sider an  impracticable  thing,  were  it  for  no  other  reason  than  that  the  crop 
of  grain  on  any  farm  that  admits  o^  its  grass  being  pastured  cannot  afford 
sufficient  straw  to  litter  stock  the  whole  year;  and  if  sheep  ai*e  to  be  in- 
cluded in  the  soiling  system,  where  is  the  steading  that  could  afford  them 
accommodation  1  Nor  is  the  objection  against  grazing  of  the  manure  of 
animals  being  entirely  lost,  altogether  valid,  because  land  that  is  constantly 
grazed  will  support  stock  to  an  indefinite  time;  whereas  where  grass  is 
cut  and  canieu  off  every  year,  the  time  will  soon  anive  when  the  grass 
can  no  longer  be  cut  until  manure  be  applied  to  the  ground.  Does  not 
this  circumstance  of  itself  show  that  the  dung  dropped  on  pasture  is  not 
entirely  lost,  and  that  the  land  derives  considerable  advantage  from  being 
pastured  t  I  have  ofVen  thought  that  all  the  work-horses  on  a  farm  might 
be  supported  in  the  steading  night  and  day  upon  cut  grass.  I  have  tried 
the  experiment  twice  myself,  but  failed  in  both  cases,  at  one  time  for  want 
of  cutting  grass,  the  second  cutting  having  entirely  failed  that  year,  and 
die  other  f«)r  want  of  straw  ibr  litter  until  tbe  amvd  of  th»  new  cn>p» 
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The  straw  might  have  been  economized  in  the  stable,  but  the  stable  in 
summer,  even  with  open  doon,  ventilatoi-s,  and  no  hay-lofl,  is  insuffera- 
ble ;  and  the  horses  required  far  more  sti-aw  to  keep  them  dry  in  the  ham- 
mel  on  cut  gi-ass  than  they  did  on  sti'aw  and  corn  in  the  stable  in  winter. 
Taking  all  these  untoward  circumstances  into  consideration,  they  led  to 
the  conviction  that  soiling  on  a  large  scale  is  impracticable ;  and  until 
eai'ly  growth  of  grass,  as  well  as  a  late  growth  of  aftermath,  and  plenty  of 
straw,  ai'e  assured  to  the  farmer  every  year,  I  cannot  see  how  soiling  can 
be  established  as  a  regular  practice  in  husbandry  on  a  faim  of  even  mod- 
erate extent.  On  a  small  scale  whei*e  only  a  few  animals  of  every  kind 
are  kept,  I  conceive  that  soiling  might  be  practiced  with  advantage,  and 
it  behooves  all  small  farmers  to  make  their  gi*ass  land  go  as  far  as  possible. 

(2010.)  Workhorses,  when  c»d  grass,  are  subject  to  few  disteiDpers,  the  principti  beinp  u>- 
noyanoe  from  a  liost  of  insects,  and  amon^'  these  the  common  horse-Ry  or  clef?,  and  the  bot-fly, 
are  the  moat  troablcaome.  The*cleg  delif^hts  in  warm  and  saltry  weather;  is  moat  active  on 
the  wing  daring  the  day,  and  tbereibre  most  ironhlesoroe  to  horses  and  cattle  when  they  aland 
most  in  need  of  repose.  They  are  particalarlv  exeitod  and  eafrer  for  blood  when  the  atmospltere 
ia  in  a  warm  and  humid  state,  such  aa  ft  osQallv  is  ailer  a  thunder  ahower ;  and  it  ia  ihas  cirruiB- 
■tance  which  has  obtained  Uie  specific  name  otf>Iuvto/iM  for  the  cleg.  Anotlier  pest  to  ibe  horse 
ia  the  great  spotted  horsebot,  GasUrophilus  eqni,  txen  at  a.  Gg.  362.    It  ia  about  7  lines  in  len^; 
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^naml  color  clear  yellowish-brown ;  thorax  inclining  to  gray ;  abdomen  rast-brown,  whh  a 
tmge  of  yellow ;  wings  whitish  ;  and  legs  yellowish.    Tlie  antcnnie  are  inserted  in  the  cavity  of 
the  face,  as  seen  at  b,  the  second  joint  Tarii^  and  kidney-shaped,  the  remaining  three  ft>rming  a 
naked  bristle  as  at  c     The  eyes  are  equally  distant  in  both  sexes;  mouth  either  entirely  want^ 
ing,  or  consisting  merely  of  an  indistinct  line  or  opening.    This  insect  takes  no  nourishment  of 
any  kind  ;  in  fact,  the  alimentary  canal  has  no  opening  st  its  anterior  extremity.    It  flies  in  com- 
pany, producing  a  humming  sound.    *'Tl)e  female  having  selected  the  indiTidoal  to  wlrich  her 
treasnre  is  to  be  intrusted,"  savs  Mr.  Duncan.  "  die  continues  to  hover  about  for  a  sliort  time  till 
the  egg  l>e  pnipellcd  through  the  oviduct,  and  placed  in  the  pincers  at  the  extremity*  of  the  anal 
tube.    Thus  prcpnrcd.  she  makes  a  sudden  descent  upon  tlie  horse — her  body  carried  nearly  m 
a  per^^dicnlar  direction,  and  tlie  ovipositor  curved  forward — and  depoaha  the  egg  npon  ft  hair, 
to  which  it  inauntlv  adheres  by  means  of  a  glutinous  matter  secreted  aJong  with  it    This  procesa* 
which  is  performed  with  so  much  expedition  that  the  fly  can  scarcely  be  said  to  alieht  on  tlie 
horse,  is  repeated  at  intervals  till  the  whole  of  the  mature  eggs  are  discharged."    These  ejq^ 
which  are  very  numerous,  400  or  500  being  sometimes  placed  on  a  single  hair»  are  somewhat 
pouch  shaped,  and  shapreened  will)  transverse  and  longitudinal  strisB.  as  seen  at  d.    Under  tlie 
guidance  of  an  instinct  which  cannot  be  sufficiently  admired,  tlie  fly  almost  invariably  attaches 
ner  eirgs  to  some  part  of  the  fore  quarter  of  the  home,  the  inside  of  the  knee  and  the  slioolder  be- 
ina  the  spots  roost  commonl;^  selected,  so  as  to  be  within  the  reach  of  his  mouth,  for  he  is  himself 
to  be  made  the  unconscious  instrument  of  conveying  tliem  into  his  stomach,  where  alone  they  can 
be  brought  in  maturity,  the  temperature  of  a  horse's  stomach  being  as  high  aa  lOS^  FahrenheiL 
Even  wlien  beyond  the  reach  of  tlie  mouth,  the  eggs  are  not  necessaniy  lost,  for  the  hones  aro 
in  the  habit  of  licking  each  other,  and  a  horse  free  from  hots  may  thus  receive  tliem  from  anotl»er. 
**  >Vhen  the  eggs  are  mature."  couttnnes  Mr.  Duncau,  "  it  would  seem  that  the  larvm  make  their 
appearance  very  soon  after  they  are  touched  by  the  toafrae.  the  warmth  and  the  moistuno  both 
contributitig  to  their  immediate  development    Indeed,  if  the  larve  were  not  disclosed  before 
rcsrhinr  »h«»  FtnniRrh.  or  very  fhortlv  afler.  the  eggs  would  veir  soon  pass  Into  the  alimcniary 
eanal.    The  hrrm  flx  themselves  by  Kooks  to  the  Inner  tissue  of  the  Momach,  where  they  remain 
in  security,  aulujnred  by  the  powerful  actfon  of  the  gaatric  juice,  and  cigoying  the  wannth  of  a 
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tropical  climate."  A  anall  groap  of  these  Itrre  adhering  to  the  coat  of  the  litomach  are  rppra- 
aented  by  e.  Their  color  is  pale  reddish  yellow.  Their  only  food  teems  to  be  the  bnmor  secreted 
bv  the  internal  membrane  of  tbe  stomach,  or  it  may  be  the  cli}  me,  the  latter  undergoing  a  fartlier 
elaboration  to  adapt  it  to  their  system.  Bots  take  ap  their  qi«arters  !o  the  Htcimach  in  tJie  end  of 
sammur  or  aatamn,  and  pass  llie  whole  winter  and  epiing  months  there,  witliout  undergoing  any 
change,  save  gradaally  enlarging  and  advancing  to  matnrit^.  W  hen  that  is  complete,  they  ceasa 
to  retain  their  liold.  pass  into  the  intestinal  caosJ,  and  ore  ejected  by  the  anas.  On  arcoaut  of  the 
many  ordeals  which  tliis  insect  has  to  para  in  its  transformation,  perhaps  net  1  in  100  of  the  eggs 
ever  arrive  at  the  perfect  state  of  fly.  The  red-tailed  horsebot,  Gatteropkitut  hamorrkaidafis, 
thoagh  only  half  tne  sise  of  the  preceding,  is  nevertheless  a  greater  torment  to  the  horse.  The 
female  parent  flv  deposits  her  eg^s  on  tlie  lips  of  the  horse,  aiid  this  operation  is  attended  with 
80  much  pain,  that  no  sooner  docs  it  make  him  aware  of  the  presence  of  the  fl^*,  than  he  tosses  his 
head  and  gallops  off  to  a  different  part  o(*  the  field,  or,  if  he  oas  the  opportonitv,  betakes  himself 
to  the  water,  where  his  tormentor  generally  leaves  him.  having  a  |  eculiar  dislike  to  tliat  element. 
Ind«Hsd  all  the  tribe  of  gad  flies  have,  and,  \o  avoid  them,  it  is  not  oncoromon  to  see  u'.imbers  of 
cattle  lying  on  the  sea-sliore  until  the  approach  of  tide  alone  compels  them  to  retire.  When  thia 
fly  succeeds  in  fixing  an  egg,  the  horse  rubs  bis  mouth  aguinst  the  ground  or  upon  his  fore-legs  in 
great  agitation,  frequently  striking  out  witli  his  fore-foot,  which  occaitionaUy  comes  in  contact 
with  tlie  jaw,  and  serves  but  to  increase  his  irritation.  The  lan>'K  are  taken  iuio  the  stomach,  and 
fix  tliemselves  there,  exactly  in  the  same  manner  as  the  greater  hot  Wlien  they  reach  ilie  in- 
taatioes,  thev  remain  a  long  time,  casting  anchor  again  in  the  rectum,  where  they  cause  great  un* 
easiness  to  the  horse,  causing  him  to  kick  frequently,  and  even  rendering  his  movements  awkward. 
Tiiese  bots  sliould  occasionally  be  looked  for  in  horses  that  have  been  out  at  grass  the  p/fcrding 
year,  at  the  extremity  of  the  anus.  The  only  speedy  remedy  for  getting  quit  of  them  is  in  back* 
raking  by  the  anus.  The  more  rare  species  are  the  Ga^lernpkilut  nanalia,  tatulifeni*,  and 
Clarhii.  Mr.  Bracey  Clark  was  of  opinion  tlmt  the  presence  of  oots  in  no  way  injured  the  horse, 
but  on  the  contrary,  by  stimulating  the  stomach,  they  tend  to  prevent  colic,  gripes^  and  other  in* 
digestions  which  aflbct  tbe  head  of  the  horse  and  produce  staggers.  '-  The  appearance  of  exan- 
themotts  eruptions  on  the  skin,"  be  says,  "  and  the  formation  of  local  abscesses,  from  the  same 
cause  of  jpartlal  Irriution,  often  relieve  a  general  disorder  of  the  system.  Tiie  mucous  membranes 
of  the  skm  possess  this  power,  when  irritated,  in  tlie  most  eminent  degree,  and  to  these  the  larva 
of  the  (Eitri  are  applied.  Irritating  tlie  membranes  ol  the  stomach  in  other  animals  would  ex- 
cite nausea  and  vomiiiug ;  but  llie  horse  not  possessing  this  power,  his  stomach  is  peculiarly  fitted 
ibr  the  stimulus  of  such  animals."*  An  annoving  insect  of  less  importance  is  the  Chrytopt  asei** 
tieas,  which  is  of  a  bright  color,  and  though  frequent  in  some  parts  of  England,  is  not  so  ^at  a 
pest  there  as  to  horses  on  tlie  Continent.  Another  fly.  the  Stovtox^dte  ca/dtirans.  is  in  size  and 
markings  not  unlike  the  common  house-fly,  MuMca  domestica.  This  msect  attacks  variou«  animals^ 
as  well  as  man  himself,  and  becomes  very  troublesome  in  certain  localitiea.  It  attacks  tlie  legi^ 
and  its  punctaroa  are  attended  with  f^reat  pain,  especially  in  damp,  moist  weather.  Another  an- 
noyance to  horses  is  the  forest-fly,  H%fmohotca  equina.  "  The  attacks  of  this  insect"  says  Mr. 
Duncan,  "are  principally  confined  to  horses.  It  occasioas  no  other  harm  than  an  extreme  degree 
of  irritation,  and  if  the  flies  are  numerous,  the  animal  ia  apt  to  become  unmanageable.  It  insinn- 
atea  itself  by  a  sideling,  crab-like  motion  beneath  the  hair,  and  anchors  itself  to  tne  skin  by  means 
of  its  largelytootbed  claws.  It  alno  runs  about  among  the  roots  of  the  hairs  witli  great  ease,  ere* 
ating  an  insuftrable  titillation.  which  is  still  more  increased  by  the  frequent  insertion  of  its  pro* 
boseis  into  the  pores  of  the  skin.  The  places  to  which  it  prefers  attaching  itself  are  the  under  side 
of  the  belly,  beneath  tlie  tall,  and  on  the  under  side  of  the  jaws.  The  insect  is  so  flat,  tough,  and 
nnvielding.  that  it  is  by  no  means  easy  to  kill  it  by  prossure.  and  it  is.  moreover,  tenacious  of  life. 
It  (a  said  tliat  horses  long  accustomed  to  its  attacui  oecome.  in  some  measure,  indifferent  to  them; 
those  which  have  never  experienced  this  plague,  which  is  enough  to  render  some  animals  almost 
Ihuitic.  may  be  saved  from  it,  according  to  M.  Kollar,  by  the  following  application.  Take  of 
mineral  earth  8  os.  and  of  bird  1  lb.,  and  make  them  into  a  salve.  Soma  of  this  salve  is  to  b« 
rubbed  on  liere  and  there  upon  tbe  hair,  and  worked  in  with  a  wisp  of  straw.  After  24  hours  the 
aalve  ia  to  be  washed  off  with  warm  water,  in  which  brown  soap  has  been  dissolved.  Care  must 
be  taken  tliat  the  horse  does  not  catch  cold." 


25.    8HfiEP-WASHIN0»    SHEEP-SHEARING,  AND  THE  WEANINQ 

OP  LAMBS. 

**  Qttw  shearlDf  time  approabhas.    Ftrstt  howe'er, 
Dnw9  to  the  double  fold,  upon  the  hnm 
Of  s  clesr  rl?er— gemfy  dnve  tbe  iock— 
Andpluaga  them  one  by  one  Into  the  flood." 

Drxa. 

(2011.)  I  have  said  that  as  lambs  become  strong  isnougb  to  be  put  to 
pasture,  tbey  always  get  new  grass,  in  order  to  increase  the  milk  of  the 

*  Clsrk's  Essay  OB  Boli, 
(5i5) 
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ewee  (1835).  The  new  grass,  to  be  pastured  hy  ewes  anJ  lambs,  should 
beselecteii  with  judgment,  and  that  intended  for  hay  should  finabe  stock* 
ed,  because  it  i^  found  that  new  grass,  if  miiderately  eaten  down  in  springs 
stcjols  out,  and  aflr«>rds  a  thicker  cutting  at  bay-time,  than  if  it  had  not  been 
so  pastured.  For  the  sume  reason,  the  new  grass  intended  to  cot  for  horses' 
forage,  should  also  be  earlier  pastured  than  what  is  to  be  pastured  all  the 
seascm,  not  only  to  give  both  it  and  the  hay-grass  time  to  attain  their  growth 
when  they  shall  be  wanted,  but  to  give  the  pasture-grass  time  to  become 
so  strong  as  to  support  lieing  pastured.  None  of  the  new  grass  should  be 
eaten  too  bare,  even  the  part  which  is  to  be  pastured  by  the  ewes;  and 
rather  than  commit  such  a  mistake,  even  in  a  late  season,  the  ewes  should 
have  a  hasty  run  over  the  best  of  the  older  grass  for  a  foilnight  or  so,  till 
the  hained  new  grass  has  revived.  After  the  castration  of  the  lambs  (1841)^ 
there  is  nothing  to  do  to  them  until  the  ewes  ai*e  washed  preparatory  to 
shearing  the  wool  for  them,  and  which  is  done  about  the  beginning  of  June 
(1843). 

(2012.)  When  the  turnips  are  all  consumed,  and  the  time  has  arrived 
for  the  last  of  the  turnip  land  to  be  plowed  up  for  barley  (1852),  the  koggw 
receive  a  change  of  treatment.     The  wet/ter-hoegs  are  either  sold  to  the 
dealer  of  the  turnips,  or  put  to  grass  till  shorn  of  their  wool,  and  then  dis- 
posed of;  but  the  £tr^-hoggs  are  always  retained  on  the  farm,  because  it  is 
they  which  supply  the  waste  of  ewes,  and  are,  of  course,  clipped  of  their 
wool  ill  due  time.     The  circumstance  that  determines  which  of  these  ways- 
the  icether-hoggs  should  be  treated,  is  the  state  of  the  wool  and  mutton 
markets.     If  you  find,  on  examination,  that  tlie  hoggs  are  so  forward  in 
condition  as  to  realize  as  much  money  off  the  turnips,  with  current  prices, 
as   they   probably   would  after   being  kept  for  a  month  on  grass,  and 
waj^hed   and  clipped,  it  is,  of  courae,  more  profitable  to  di^ose  of  theas 
8t  once  ;  and,   independent  of  this  circumstance,  should  you  fear  the  grass 
to  prove  insuflicient  to  sup)>oit  them  well  till  they  are  clipped,  there  is  a 
necessity  for  paiting  with  them  immediately  off  the  tuniins ;  but  should 
you  find  that  you  have  grass  to  maintain  their  condition,  and  that  the  vrooi 
market  is  likely  to  be  brisk,  it  would,  of  course,  be  advisable  to  clip  them. 
Lt  is  of  less  importance  to  increase  the  condition  of  the  ^ur^-hoggs  off  the 
turnips   by   putting  them  on  the  best   grass,  nevertheless  they   should 
not  be  allowed  to  Jail  off  in  condition,  for  fear  of  injuring  the  quality  of 
their  wool.    If  you  determine  on  selling  the  wcther-boggs,  you  should  first 
asceitain  their  value  ;  and  in  attempting  this  you  will  at  once  perceive, 
that  a  sheep  wearing  its  coat  of  w«x)l  cannot  be  subjected  to  the  ordinary 
rules  of  measurement ;  nor  can  its  true  weight  be  found  by  weighing  it 
alive,  liecause  the  weight  of  the  wool  enters  as  a  disturbing  element  into 
the  calculation,  and  the  value  of  that  material  depends  on  very  different 
circumstances  from  that  of  mutton.     A  new  clipped  sheep,  however,  may 
either  be  measured  or  weighed,  and  its  value  ascertained  pretty  nearly.-^ 
The  eye  and  the  hand  must  be  employed  to  judge  of  the  weight  of  a  rough 
sheep  ;  and  there  is  no  more  ceitain  way  of  acquiring  a  correct  judgment 
of  its  weight  in  that  state,  than  by  first  handling  the  sheep  in  the  way  I 
have  before  described,  and  weighing  the  4  quartets  after  it  is  slaugh- 
tered.    An  average  sized  sheep  of  a  large  flock  thus  treated  will  enable 
you  to  foi*m  a  pretty  correct  idea  of  the  average  weight  of  the  whole,  and 
the  market  price  of  mutton  per  stone  is  quoted  in  all  the  newspapers  of 
the  day. 

(2013.)  The  season  for  washing  sheep  having  arrived,  a  fit  place  should 
be  selected  for  the  purpose.  It  should  consist  of  a  natural  rivulet,  or, 
where  that  is  wanting,  of  a  large  ditch,  having  both  ita  baidu  (rfed  whh 

(526) 
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'«ba9  MVanL  The  next  itep  is  to  form  a  damming  acrou  the  rivulnt,  if  it 
-is  BAt  naturally  aufficienily  deep  »f  water  to  conduct  the  operation  of 
'Wuhing.  'The  bottum  uf  tbe  river  or  ditch  should  be  hard  aud  gravelly, 
'Bod  the  water  in  it  pure,  or  it  vrill  not  atiitwer  tbe  purpose ;  as  a  aub  aud 
muddy  bottofn,  and  dirty  water,  will  injure  tha  wool  mure  than  do  it  good. 
Adamming  maybe  made  eitberentjrely  of  turf-wall  built  across  the  titream, 
though  that  impoHes  cimsi durable  labor  and  wa.-<tG  of  grass,  or  with  an  okl 
duor  or  two  or  other  bo:irding  placed  across  the  bed  of  the  stream,  sup- 
.ported  by  stahs  against  the  weight  of  water,  and  the  ciiinks  at  the  bottom 
■nd  sides  tilled  up  with  turf;  and  over  which,  when  the  water  accnmu- 
lotes,  tlia  water  falia.  In  coiwtructing  this  dam,  the  overllowing  should  Iw 
as  great  aa  to  cause  such  a  current  in  the  pool  as  to  carryaway  quiclily  all 
impurities,  such  as  eaiihy  matter,  greasy  matter,  small  locks  uf  woo),  aud 
acum.  Oua  side  of  the  pool  it  occupied  by  the  unwashed,  and  the  oppo- 
•ite  by  the  washed  sheep.  Tbey  are  contined  iu  their  respective  places 
by  flakes  fig-  216,  or  neti*,  fig.  217,  To  nravent  any  sheep  taking  the  wa- 
ter of  themselves,  which  they  are  apt  to  do  when  they  see  others  in  befom 
them,  the  fence  aliould  be  returned  along  tbe  sides  of  the  pool  as  far  aa 
the  men  who  waah  the  sheep  are  stadonad.     Fig.  363  bringa  out  all  these 


ipardoulars  pretty  welL  Tbe  damming  a  a,  by  means  of  doors  and  stabe, 
and  turfing,  retain  tbe  water  until  it  overflows.  The  net  on  each  side  of 
<ho  poul  is  retui-ned  so  far  d»wu  both  its  eides.  The  depth  of  the  water  is 
"■eeii  to  take  the  men  to  the  hauticbes — the  proper  depth. 

(2014.)  Everything  lieitig  thus  prepared  at  the  pool,  the  sheep  are  also 
'prepared  fitr  the  washing.  Tbe  lamlis  not  being  washed,  and  to  save 
■trouble  with  them  at  the  washing  pool,  they  are  separated  from  their  moth- 
ers, and  left  in  a  court  of  the  steading  until  tite  washing  is  over.  Tbe 
'ewes,  hog^s  and  dinmotits  are  all  takea  to  the  pool  in  a  lot.  Theyshonld 
'be  driven  gently,  aud  not  allowed  to  be  at  all  heated.  Tjie  ewes  will  ha 
•tnniMesoine  to  drive,  being  always  in  search  of  their  Iambs  ;  hut,  notvtith- 
Miming  this  annoy&neo,  they  sbouhl  not  1>e  dogged,  and  rather  give  them 
.ntenty  of  time  upon  the  road.  They  should  be  driven  along  the  mad  most 
■me  of  dvt  or  mud.  The  men  wlio  ace  tn  wash  alao  prepare  themselves 
-ky  easting  thair-oeUi,  retUng  tip  tbo-sleavoa  of  their  shixta,  aud  putting  on 

(537, 
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old  trowsera  and  shoed  to  stand  in  the  water  with.  The  shepherd  and 
other  2  men  are  quite  enough  to  wanh  a  large  nnmher  of  sheep  thorougfalj, 
but,  if  the  stream  is  Tery  broad,  another  may  be  required  to  save  time  in 
handing  the  sheep  across.  These  3  men  are  represented  in  the  figure,  e 
being  the  shepherd,  and  the  last  man  to  handle  the  sheep,  and  d  and  c  his 
assistants.  At  least  2  men  are  required  to  catch  the  sheep  for  the  wash- 
ers, of  whom  1  is  seen  at  b.  On  an  occasion  of  this  kind  the  men  receive 
a  gratuity  of  bread  and  cheese,  and  ale,  and  also  a  dram  of  spirits  as  a 
stimulus,  as  at  h,  whei*e  the  dog  is  seen  to  keep  watch.  Indeed,  some 
stimulant  of  this  kind  is  requisite  for  men  who  stand  for  hours  in  the  wa- 
ter, the  lower  half  of  their  body  being  chilled  by  the  water,  and  the  upper 
half  being  heated  by  the  work.  If  Uiey  were  provided  with  large  fisher- 
men's boots,  they  would  loss  require  such  a  fillip. 

(2015.)  The  wcuthing  is  pei-foi-med  in  this  way :   While  the  3  men  are 
taking  up  their  positions  in  the  water,  the  other  2  are  catching  a  sheep ; 
and,  to  render  this  fatiguing  work  more  easy,  the  fold  should  not  be  made 
larger  than  to  contain  the  sheep  easily.     A  sheep  is  caught,  and  is  being 
presented  by  b  to  the  first  washer  c,  who  takes  the  sheep  into  the  water, 
and,  allowing  its  wool  to  become  saturated  with  it,  turns  it  over  upon  its 
back,  keeping  up  its  head,  and  taking  a  hold  of  the  arm  of  a  fore-leg  with 
either  hand,  and  of  the  wool  on  the  opposite  side  of  the  head  with  the 
other.     He  then  dips  the  sheep  up  and  down,  to  and  fro,  and  from  one  of 
its  sides  to  the  other,  slowly,  causing  all  the  wool  to  wave  backward  and 
forwaid,  as  if  rubbing  it  against  the  water.     In  doing  this  the  water  be- 
comes very  turbid  about  the  sheep,  and  he  continues  to  do  it  till  it  clears 
itself,  when  he  hands  the  sheep  to  the  next  washer  d^  standing  in  the  mid- 
dle of  the  stream.     Whenever  c  gets  quit  of  one  sheep,  another  should  be 
ready  by  the  catchers  for  him  to  receive  into  the  water.     The  second 
washer  d  holds  and  manages  the  sheep  in  the  same  manner,  and  th'en 
hands  it  to  the  shepherd  ^,  and  is  immediately  ready  to  take  another  sheep 
from  the  first  man.     It  is  the  duty  of  the  shepherd  to  feel  if  the  skin  of  the 
sheep  is  clean,  and  eveiy  impurity  removed  from  the  wool.     The  position 
of  the  sheep  on  its  back  is  favorable  for  the  i*apid  descent  of  earthy  matter 
from  the  wool.     Wherever  he  feels  a  roughness  upon  the  skin,  he  washes 
it  off  with  his  hand  ;  and  wherever  any  clots  are  felt  in  the  wool  which 
have  escaped  the  other  washers,  he  rubs  them  out.     The  belly,  breast,  and 
round  the  head,  he  scrubs  with  the  hand.     Being  satisfied  that  the  sheep 
is  clean,  he  dips  it  over  the  head  while  turning  it  to  its  natural  position, 
when  it  swims  ashore,  and  gains  the  bank  at  g.     Its  first  attempts  at  walk- 
ing on  coming  out  of  the  water  are  very  feeble,  its  legs  staggeiing  under 
the  weight  of  the  dripping  fleece ;  in  a  little  after  it  frees  itself  from  the 
water  entirely  by  making  its  fleece  whirl  like  a  large  mop.     It  will  be  ob- 
served in  the  figure  that  the  3  men  do  not  stand  abreast  across  the  water, 
but  in  eschelon ;  and  they  stand  so  for  this  reason,  namely:  the  sheep  be- 
ing in  the  dirtiest  state  when  in  the  hands  of  the  first  man  ^,  his  standing 
farthest  down  the  stream  allows  the  dirtiest  water  to  flow  away  at  once, 
and  not  come  near  the  stations  of  the  other  men.     The  sheep  being  in  a 
comparatively  clean  state  when  it  reaches  the  second  man  d,  the  water 
from  it  cannot  render  that  more  dirty  which  runs  past  the  fii-st  man  c.     In 
like  manner,  the  same  sheep,  when  with  the  shepherd  «,  can  but  very 
slightly  render  the  water  impure  to  those  below  it,  and,  being  washed 
highest  up  the  stream,  gets  an  immediate  supply  of  the  cleanest  water  for 
finishing  its  washing.     This  is  the  way  in  which  sheep  are  washed  in  the 
Lowlands ;  and  from  2  to  3  scoi*es  may  be  washed  in  1  hour,  according  to 
the  size  of  the  sheep,  the  activity  of  the  washers,  and  the  supply  of  walcr. 
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Tups  are  washed  2  or  3  weeks  before  the  rent  of  the  flock,  and  clipped  at 
long  before  to  allow  time  to  their  wool  to  grow ;  and,  as  they  are  usaally 
in  high  condition,  their  new  wool  rises  soonest,  and,  of  coarse,  soonest  al- 
lows the  old  fleece  to  be  taken  off.  After  washing,  sheep  should  not  be 
driven  along  a  dirty  or  dusty  road,  nor  should  they  be  put  into  any  gi'ass- 
iield  having  bare  earthy  banks,  against  which  they  might  rub  themselves. 
In  fact,  they  should  be  kept  perfectly  clean  until  their  fleeces  are  taken 
off.  How  long  they  should  be  kept  depends  on  the  state  of  the  weather; 
for  the  wool  must  not  only  be  thoroughly  dry,  but  the  yolk^  as  the  natural 
oil  of  the  wool  is  called,  must  return  again  into  it.  Perhaps  8  or  10  days 
may  suffice  to  produce  both  these  effects.  But  another  circumstance,  more 
important  than  either,  should  receive  attention  before  the  wool  is  clipped, 
which  is,  that  the  new  wool  be  risen  from  the  skin  before  the  old  be  at- 
tempted to  be  taken  oflT.  Disregard  to  this  state  of  the  fleece  will  make 
good  clipping  veiy  diflicult  to  accomplish,  and  it  will  certainly  deteriorate 
the  appearance  of  the  fleece.  You  need  be  under  no  apprehension  of  the 
wool  falling  ofl*  when  the  new  growth  commences,  for  wool  will  remain  for 
years  upon  the  sheep's  back  if  not  clipped  off,  and  the  sheep  be  in  a  clean 
and  healthy  state.  How  many  years  the  fleece  may  continue  to  gi'ow  I 
do  not  know,  but  I  have  seen  a  S-years'  fleece.  Lord  Western  showed 
Anglo-Merinos,  at  the  Show  of  the  Royal  English  Agricultural  Society  at 
Oxford,  in  1839,  the  fleeces  of  which,  when  clipped,  weighed,  I  think,  20 
lbs.  each. 

(2016.)  A  place  under  cover  should  be  selected  for  clipping  the  fleeces. 
The  straw-bam  L,  ?ig.  4,  Plate  IV.  of  the  steading,  is  a  very  suitable  place 
for  the  purpose.  The  end  next  the  chaff-house  r,  between  the  two  aoors, 
will  answer  for  the  clipping  process,  and  the  remainder  will  contain  the 
sheep  under  cover  until  they  are  returned  clipped  to  the  fields  again.  The 
clipping  floor  is  pi^epared  in  this  way  :  Let  dean  wheat  straw  be  spread 
equally  over  the  floor  2  or  3  inches  thick,  and  spread  over  it  the  large  can- 
vas bain-sheet,  the  edges  of  which  should  be  nailed  down  tight  to  the 
floor.  The  use  of  the  straw  is  to  convert  the  floor  into  a  sort  of  soft  cush- 
ion for  the  knees  of  the  clippers,  as  well  as  for  ease  to  the  sheep.  A 
broom  should  be  provided  to  sweep  the  cloth  clean.  A  board  2^  feet 
above  the  floor  should  be  provided  to  wind  the  fleeces  upon,  and  it  may 
be  placed  along  the  wall  or  the  bam  opposite  to  that  occupied  by  the  clip- 
pers. A  space  near  this  should  be  cleaned,  and  a  sheet  spread  upon  it, 
for  putting  the  rolled  fleeces  upon.  The  remainder  of  the  bam  should  be 
cleared  of  dust  both  from  the  floor  and  walls  as  high  as  the  sheef)  can 
reach,  and  a  little  clean  straw  strewn  upon  the  floor  for  them  to  lie  upon. 

(2017.)  The  instrument  by  which  the  wool  is  clipped  off  sheep  is  named 
wool-shears  J  as  seen  in  fig.  364.    They  re- 
quire no  particular  description  farther  Fig^364. 
than  to  explain  that  the  bend  or  bowl  a, 
which  connects  the  two  blades,  acts  as  a 
spring  to  keep  them  separate,  while  the 

pressure  of  the  hand  on  each  side  of  the  

handle  h  overcomes  and  brings  the  blades  trb  wool-shears. 

together.  There  are  wool-shears  which 
have  additional  springs  placed  between  the  handles  h  to  separate  the  blades 
more  forcibly,  but  are  not  so  agreeable  to  the  hand  as  the  simple  bent 
spring  a.  Sometimes  the  spring  of  a  is  so  strong  as  soon  to  tire  the  hand, 
to  relieve  which  a  piece  of  cord  is  wound  slackly  round  the  handles. — 
Strong  shears  are  more  easily  worked  if  held  near  the  blades;  but  if  held 
upon  their  sharp  edges  they  will  soon  hurt  the  hand    When  not  in  use. 
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ii  'the  Msdes  are  hM  tcigether  by  their  poinf«  bein|[  pa«ed  tbnmgfa  a  ri*^ 

of  leather.    A  rag-aume  in  uaed  to  shaipen  wool-nheais.     The  coat  of  tho 
ahean  is  fron  Sa.  6d.  to  38.  6cl.  each.    A  ahepherd  requirea  2  or  3  pain  to 

J  do  oiher  j<>ba,  and  he  mokes  it  a  rule  to  uae  dipping-sheara  on  no  other 

•rcasion  than  at  regular  shearing. 

(2018.)  In  case  of  dew  or  rain  in  the  morning,  it  ia  customary  to  bring 
lntc»  the  bam  as  many  dry  sheep  on  the  previous  evening  as  the  clippers 
will  shear  on  the  ensuing  day.  Alniut  1  score  of  Leicester  sheep  to  each 
clipper  is  cimsidered  a  very  good  day's  work.  It  is  a  frequent  custom  for 
neighboring  shepherds  to  assist  each  other;  and  though  the  plan  does  not, 
perhaps,  ex|>edite  the  entire  sheep-shearing  of  the  country,  yet  a  numlier 
of  men  clipping  at  the  same  time  makes  work  seem  lighter,  and  it  gets  the 
elippinr  of  any  individual  flock  tho  sooner  through.  It  is  seldom  that  a 
atewani  can  clip  sheep,  but  it  is  an  accc»mpli$hmeiit  not  un frequently  poa- 
aessed  hy  a  hedger ;  and,  if  the  cattle-man  has  Ix^en  a  herd,  he  can  lend  a 
hand  as  far  as  he  is  able,  and  in  this  way  a  party  of  clippers  is  mustered 
upon  the  farm  itself.  Clipping  lieing  both  a  dirty  and  heating  work,  the 
coat  should  be  stripped,  and  the  oldest  clothes  worn ;  and  the  hat  and  the 
vest  are  commonly  thrown  aside.  Garters  or  tight  knee-breeches  will  be 
(bund  very  irksome  pieces  of  dress  in  clipping,  lliere  is  an  order  fol- 
lowed in  the  classes  of  shec^p  as  they  are  cupped — the  tups  are  taken  firsts 
then  the  liogc^s,  and  lastly  the  ewes;  and,  where  there  are  diumonts  or 
wethere,  they  fol]f»w  the  tups.  The.  reason  for  adopting  this  order  is,  that 
as  tups  are  highest  in  condition,  and  having  been  earliest  clipped  the  sea- 
-aon  liefore,  their  fleece  rises  earliest  in  this ;  and,  if  they  are  to  be  let  in 
autumn  on  hire,  the  sooner  they  are  washed  and  clipped,  they  will  then 
ahow  in  better  wool.  Hoggs,  too,  l)eing  forward  in  condition,  should  be 
ready  before  ewes,  as  the  latter  lo8e  their  flesh  by  suckling,  or  require 
longer  time  to  bring  the  yolk  again  into  their  old  wool,  and  for  the  new  to 
tise.  The  object  of  washing  the  sheep  peifectly  clean  will  be  apparent  at 
shearing,  for  if  the  shears  grate  upon  anything,  they  will  make  bad  work; 
and  if  any  dirt  is  fimnd  on  clipping,  either  upon  the  skin  or  fleece,  the 
shepherd  is  ahme  to  blame  who  had  the  sheep  last  through  hands,  and  had 
the  charge  of  them  afterward  on  pasture. 

(2019.)  Clipping  is  done  in  this  way:  Whenever  a  sheep  is  caught  in 
the  bam,  every  straw  or  dirt  on  the  wool  or  hoofs  should  be  taken  away 
1)efi>re  it  ia  laid  on  the  canvas  carpeting.  Clipping  consists  of  3  stages, 
Che^r^^  of  which  is  reprenented  in  flg.  365.  After  seating  the  sheep  on  its 
rump,  and,  on  the  supposition  that  the  clipper  is  a  right-handed  man,  lie 
goes  down  on  his  right  knee,  and  leans  the  oack  of  the  sheep  against  hia 
left  \e\f  a.  Taking  the  shears  in  his  right  hand,  and  holding  up  the  sheep'a 
face  with  his  left,  he  first  clips  the  shoit  wool  on  the  neck,  and  passes  down 
the  throat  and  breast  between  the  fore-legs  to  the  belly.  Then  placing  the 
fore-legs  under  his  left  arm,  as  seen  at  h  under  c,  the  belly  is  left  exposed 
to  he  next  shorn  across  fronf  side  to  side  down  to  the  groins.  In  passing 
down  here,  while  the  shears  d  are  at  work,  the  left  hand  e  is  engaged 
keeping  the  skin  tight  where  it  is  naturally  loose.  The  scrotum  /  is  then 
bared,  then  the  inside  of  the  thighs  ^/^,  and  then  the  underside  of  the  tail 
h,  The^e  complete  all  the  paits  f»f  this  position.  For  clipping  this  part 
of  the  sheep,  small  shears,  as  in  the  fl;i?ure,  will  suflice  ;  and  as  the  wool 
is  short  and  of  a  detached  character  on  the  under  side  of  a  sheep,  it  is  best 
dipped  away  by  the  points  of  the  shears,  as  by  d. 

(2026.)  The  aheara  are  used  in  a  particular  manner,  to  be  safe  alike  to 
•  the  fleece  and  the  akin  of  the  animal.  The  essential  thing  is  to  keep  the 
.  fomtJf  alwaj^  ^Uar  ^f  ihe  skm,  fiir,  if  hdd  dowQward»  they  will  inevitaUj 
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ran  into.it ;  and,  should  such  a  prick  be  made  when  the  hand  is  about  ta 
close,  the  consequence  will  he  that  a  large  piece  of  the  skin  will  almost  be 
cl)p|»ed  out  before  the  dipper  is  aware  of  what  he  is  about,    Thia  is  a 


n  errnr  comroitteil  by  new  clippers,  and  it  is  a  great  offence  in  anj 
Clipper's  hands.  The  only  way  to  avoid  this  serious  injury  to  sheep  is  to 
rest  the  broad  part  of  the  afaears  only  and  always  upon  the  skin.  In  thia 
poHtlion,  with  toe  skin  drawn  tight  by  the  tefl  hand,  the  shears  are  mada 
to  move  forward  with  a  hold  of  the  wool  not  exceeding  1  inch  in  breadth, 
in  very  short  and  frequent  clips,  taking  cu«  only  to  bring  together  the 
broad  parts  of  the  blades  from  where  l£ey  are  seen  to  separate  in  iig.  364 
to  as  tar  as  e,  keeping  the  points  always  apart.  The  form  of  the  carcass 
of  a  sheep  being  round,  it  is  clear  that  the  shears  cannot  make  a  long  clip 
by  bringing  the  points  of  the  blades  together  at  every  stroke,  without  cut- 
ting the  wool  with  the  points  at  a  considerable  elevation  above  the  skin. 
Very  short  clips,  no  doubt,  make  slow  work,  but  rather  work  slow  with, 
short  cuts  than  ir^ure  the  wool  with  long.  Experience  will  teach  you  to 
make  longer  clips  effective  when  you  know  how  to  manage  the  sheara  dex- 
terously, 

(3031.)  Fig.  366  represents  the  tecond  stage  of  clipping.  Its  position  i% 
gained  by  first  relieving  the  fore-legs  from,  the  first  position,  fig.  369,  and, 
gently  turning  the  sheep  on  its  far  side,  the  fore-legs  c  are  put  under  the 
right  or  clipping  arm  f,  while  the  clipper,  going  on  both  knees,  support^ 


the.  shoulder  of  the  sheep  upon  them,  thus  giving  the  animal  an  easy  re-, 
clining  posture.  You  may  rely  upon  this  fact,  that  the  more  at  esse  ths 
aBimal  feels,  the  mote  readily  will  it  lie  quiet  to  be  clipped.  SupportiuK 
the  head  of  the  sheep  with  his  lefl  hand,  the  clipper  first  removes  the  woof 
from  behind  the  bead,  then  around  the  entire  back  of  the  neck  to  the  shoul- 
der'top.  He  tbenslips  its  head  undec  his  left  arm,  as  a  under  <■.  Havinv 
tlie  left  hand  thus  at  libeity,  he  keeps  the  akin  tight  with  it,  while  he  cHm 
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the  wool  with  the  tight,  from  where  the  clipping  in  the  first  poeition  ww 
left  off  to  the  back-bone.  Id  the  figure  the  fleece  appears  to  have  been 
removed  about  half  way  down  the  carcass;  the  left  nand  b  is  laid  fiat. 


keeping  the  skin  tight,  while  the  right  hand  e  holds  the  shears  at  the  right 
part  and  in  the  praper  position.  The  clipper  thus  proceeds  along  the  thigh 
and  the  rump  to  the  tail  d,  which  is  entirely  bared  at  this  time. 

(2022.)  dealing  the  cloth  of  the  loose  parts  of  the  fleece,  the  clipper, 
holding  by  the  head,  lays  over  the  sheep  on  its  clipped  side,  and  still  con- 
tinuing on  his  knees,  slips  his  Xeft  knee  a,  fig.  367,  over  its  neck  to  the 
ground,  while  his  led  fout  b,  resting  on  the  toe,  supports  the  left  teg  c 
over  the  neck  of  the  sheep,  and  keeps  its  head  d  down  on  the  ground. 
This  is  the  third  position  in  clipping.  The  wool  having  been  bared  to  the 
shoulder  in  the  second  position,  the  clipper  has  now  nothing  to  do  but  to 
conunence  where  it  was  Icfl  ofi*  in  the  first  position,  and  clear  the  fleece 
entirely  to  the  back-bone,  meeting  the  clips  where  they  were  left  off  in 
the  second  position,  the  lefl  hand  e  being  still  at  liberty  to  keep  the  skin 
tight,  while  the  right  hand  /  uses  the  shears  along  the  whole  side  of  the 
tail.  The  fleece  ^  is  now  quite  freed  from  the  snecp.  In  allowing  the 
■beep  to  rise,  care  should  be  taken  that  its  feet  do  not  become  entangled 
ID  the  fieece,  for  in  its  eagerness  to  escape  from  the  unusual  treatment  it 
has  just  received,  its  feet  will  tear  the  fleece  to  pieces.  Immediately  that 
the  lf>t  of  sheep  in  the  bam  b  clipped,  it  is  taken  to  the  field,  and  anotliar 
brought  in  its  place. 


SHEEP-BHEARINQ. 


(2023.)  A  new  clipped  sheep  should  have  the  appearance  of  fig-  S«9, 
where  ihe  shear-niarkB  are  seen  to  run  in  parallel  bands  round  the  carcass, 
from  the  neck  and  counter  a,  along  the  ribe  i,  to  the  rump,  and  down  the 


hind  leg  e.  When  pains  are  taken  to  round  the  ahear-Tnarke  on  the  back 
of  the  neck  d;  to  fill  up  the  space  in  the  change  of  the  rings  between  the 
counter  and  the  body  at  e  ;  to  bring  the  marks  down  to  _f  to  the  shape  of 
the  leg ;  and  to  make  them  run  straight  down  the  tail,  a  sheep  in  good 
condition  so  clipped  forms  a  beautiful  object,  A  sheep  clipped  to  perfec- 
tion should  have  no  marks  at  all,  for  they  are  formed  of  small  ridglels  of 
wool  left  between  each  course  of  the  shears  ;  bnt  such  nicety  in  clipping 
with  shears  is  scarcely  possible,  and,  at  any  rate,  the  time  occupied  in  do- 
ing it  would  he  of  more  value  than  all  the  wool  that  wonld  be  gained.  It 
should  be  borne  in  mind,  however,  that  the  closer  a  sheep  is  clipped,  it  ia 
in  a  belter  state  for  the  growth  of  the  next  year's  fleece, 

(3024.)  I  have  introduced  so  many  illustrations  on  this  subject,  in  order 
to  show  the  most  easy  positions  that  can  be  assumed  in  clipping,  both  to 
man  and  animal,  that  those  positions  may  easily  be  comparea  with  the 
common  ones.  On  making  this  comparison,  it  ia  necessary  to  look  again 
at  the  Jtrst  stage  of  the  process,  fig.  365,  the  common  practice  being  to 
place  the  sheen  upright  on  its  tail,  and  the  clipper  to  stand  on  his  feet, 
supporting  its  nack  against  his  legs — an  insecure  and  painful  position  for 
the  sheep,  and  an  irksome  one  for  the  man  when  he  hows  down  to  clip 
the  lower  part  of  the  animal.  Again,  in  the  tecond  stage,  fig.  366,  it  is 
customary  for  the  man  still  to  remain  on  his  feet,  and  the  sheep  upon  it4 
nunp,  while  he  secures  its  head  tidewayi  between  Us  legs,  in  order  to 
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li^btQD  the  4^111  of  tbe  entire  side  which  ia  now  bent  outwardt  ThR  ikh 
is  thus  ceitninly  ti^faiened,  but  at  the  expense  of  the  peraonal  ease  of  tbv 
tnims] ;  for  the  hand  can  tighten  the  akin  u  well,  as  shown  in  figa.  366 
and  367,  bj  i  and  e,  while  the  bowing  down  so  low,  and  u  long,  until  1m 


dips  the  entire  side,  cannot  fail  to  p«n  the  man's  beck.  The  tiird  posi- 
tion ia  nearlj  the  same  in  both  pious,  with  this  ilifference  in  the  old  one, 
which  keepa  the  ri^ht  leg  bent,  reating  on  its  loot — a  iar  more  iriisorae 
position  than  kneeling  on  both  knees.  The  treatment  of  tlie  fleece  1  shall 
copaider  in  a  separate  section ;  and  the  mode  of  waahinE  and  clinping 
Highland  aheep  will  be  found  below.  I  maj  here  remant  that  alH»ep- 
■hearing  is  usually  held  as  a  menj  aeason,  a  sort  of  harrest  in  which  an 
•Jlowance  of  good  victuals— beef  and  broth  and  beer — is  usually  awarded 
tQ  clippers  engaged  at  their  fatiguing  task. 

^025.)  Clipping  makes  such  a  change  on  the  appearatice  of  sbeep  that 
ifttmj  lambe  have  difficulty  at  Grst  in  recognizing  their  mothers,  whQ«  a 
^w  forget  them  altogether,  and  wean  thenuelvea,  however  desirous  theic 
qiothera  may  be  to  suckle  them  ;  but  as  the  ewe  is  content  with  one  lamb, 
many,  a  twin  which  doea  not  follow  her  ia  weaned  on  this  occasion.  It 
should  be  the  sbephetd's  particular  care  to  mother  the  lambs  frequenlla 
ajker  clipping  ;  but  I  am  aware  of  the  difficulty  of  bringing  an  old  lamb 
^4  ewe  together,  without  much  disturbance  to  the  rest  of  ibe  flock  ;  and 
l}|Nides,  the  shepherd  cannot  attend  constantly  on  the  clipped  portion  oC 
l|ia  flock  while  engaged  with  clipping  the  rest,  and  this  being  the  caa« 
(institutes  another  reason,  besides  those  previously  given  (2018),  K>r  clip- 
^ng  the  ewes  last.  Leicester  lambs  are  tceaned  at  the  end  of  June  or  bor 
nnning  of  July ;  and  the  proceas  is  simple  and  safe,  as  most  of  them  b]( 
y^  tints  chiefly  depend  upon  grass  for  support.  All  that  is  required  V| 
dp  separate  the  Unbe  fmm  the  ewes,  in  fields  so  far  lying  asunder  as  to  bq 
^ypnd  the,  healing  of  the  bleal^nga  of  each  other.  Wbare  tbera  ia  th% 
(■yn^fiol^nii^  l^bf  W><HiM-  h!epul>.<ipltill]rpa4tui«  ii«r  aoine.  wa«ka  at.  (feM 
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time,  the  astringent  quality  of  which  gives  an  excellent  tone  to  then*  sfB- 
tem,  and  renders  them  more  hardy  for  winter.  Some  farmers  even  Ynm 
rough  bill  pasture  for  their  lambs,  but  where  such  cannot  be  had,  the¥ 
are  put  on  the  oldest,  though  good  pasture,  for  a  few  weeks  before  the  ntf- 
termath  is  ready  to  receive  them. 

(2026.)  The  ewes,  when  separated  from  their  lambs,  should  be  kept  in 
a  field  of  rather  bare  pasture,  near  at  hand,  until  their  milk  be  driea  up. 
They  must  be  milked  by  the  hand,  for  a  few  times,  till  the  secretion  ceasefe 
—once,  24  hours  after  the  lambs  are  taken  away — again,  36  hours  there- 
after— and  the  third  time  perhaps  2  days  after  that  Even  beyond  tfiat 
time  a  few  may  feel  distressed  oy  milk,  which  the  shepherd  should  ire- 
lieve  at  intervals  until  the  udders  become  dry.  Indeed,  milking  aftefr 
weaning  of  lambs,  is  essential  to  the  safety  of  ewes,  and  I  fear  it  is  not  b6 
efiectually  performed  as  it  should  be  untn  the  udders  go  dry.  The  dan- 
ger to  be  apprehended  from  its  neglect  is  the  plugging  up  of  the  teatb 
with  caseous  matter,  deposited  therein  by  the  milk  which  should  hare 
been  drawn  away ;  and  which  plugnng,  in  the  next  lambtng-season,  wtH 
probably  prevent  the  natural  flow  of  the  new  milk  ;  and  the  consequence 
will  be  that  inflammation  will  be  set  up  in  the  udder,  and  the  ewe  either 
take  puerperal  fever,  that  is,  udderclap,  or  garget  (1847),  and  die,  or  her 
lambs  be  so  restricted  of  milk  as  to  be  half  starved.  Ewes  are  milked  in 
a  very  different  manner  from  cows.  A  long,  narrow  bught,  formed  of 
hurdles  on  both  sides  is  erected  along  a  fence  close  to  the  gate  of  a  fieM 
near  the  steading  or  dairy,  and  it  should  be  no  larger  than  to  contain  all 
the  ewes  in  a  crowded  state.  The  ewes  bein?  driven  into  the  bueht  head 
inward,  women  proceed  with  the  milking,  which  is  accomplished  by  hold- 
ing a  small  handy,  that  is,  a  small  vessel  formed  like  a  milKing-paO,  in  th^ 
left  hand,  and,  squatting  down  behind  the  ewe,  the  milk  is  stripped  cleaii 
from  the  teats  alternately,  with  the  right  hand  into  the  handy.  The 
milker  requires  to  be  always  on  her  guard,  and  remove  the  handy  the  in- 
stant she  sees  the  ewe  showing  the  least  symptom  of  voiding  either  waiter 
or  faeces,  and  a  ewe  is  very  apt  to  void  the  former  whenever  she  is  touched 
behind  for  the  first  time.  Every  ewe  is  turned  out  of  the  bught  by  the 
shepherd  as  it  is  milked,  to  prevent  its  coming  in  hand  again.  Time  was 
when  ewe-milking  created  a  great  stir  in  the  farm-house  for  the  making 
of  ewe-milk  cheese,  and  so  much  anxiety  did  housewives  evince  to  make 
it,  that  the  ewes  were  milked  till  they  were  perfectly  lean  to  supply  a  w^ 
ficiency  of  this  sort  of  milk.  Better  ideas  now  prevail,  and  farmers  very 
properly  will  not  allow  their  ewes  to  be  milked  of^ener  than  is  requisite 
to  render  them  completely  dry.  It  was  misplaced  economy  to  reduce  th6 
condition  of  the  entire  ewe  flock  for  the  poor  boast  of  making  a  few  strong- 
tasted  cheeses. 

(2027.)  When  lambs  cease  to  bleat  for  their  mothers,  they  should  bd 
marked  and  huuted^  not  only  to  identify  them  with  the  flock  of  the  fkrnb 
on  which  they  are  bred,  but  m  a  record  of  the  particular  blood  from  which 
they  are  descended.  The  markings  are  confined  to  the  ears,  and  consist 
of  small  pieces  being  cut  out,  or  slits  made  in  the  tips,  with  a  knife,  from 
the  fore  or  back  margin,  or  of  holes  made  With  punching-nippers,  or  of  tt 
combiaation  of  both  sorts  of  marks.  The  fbmale  stock  arb  always  marked 
on  the  near  ear,  and  the  male  on  the  far  one.  Thus,  a  single  round  hoto 
b  punched  through  the  near  ear  of  all  the  ewe-lambs,  and  a  similar  hol^ 
through  the  far  ear  of  the  wether-lambs ;  and  should  any  of  the  ewe-lambs 
be  considered  fit  for  breeding  tups,  they  either  receive  an  additional  hole 
through  the  near  ear,  or  a  bit  cut  out  from  a  marein  of  this  same  ear,  cor- 
responding to  a  similar  mark  on  their  dams  or  sires,  to  distinguirti  thcSf 
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psidculu'  blood  from  the  rest  of  the  Sock.    Twin  ewe-lambs  receive  a  faola 
through  both  ears.     Tup-lambs  receive  no  «i7--mBrka,  their  long  tall  serr- 
ing  the  purpose  till  they  are  weaned,  when  tliey  are  at  once  transferred  to 
the  tups.     Individual  tups  are  ho  easily  identiBeil,  and  their  descent  so  well 
known  by  the  shepherd,  that  they  require  no  marking.    Fig,  369  are  the 
mMehing-nipjieTs,  of  which  the 
uiverted  hollow  cone  a,  having 
ita  small  end  sharpened,  is  em- 
ployed to  cut  the  hole  out  of 
the  ears  ;  and,  to  save  the  ears 
from  being  unduly  pinched,  a 
pad  of  bora  b  is  inserted  into 
the  straight  under-aiTn  of  the 
nippera,  the  pieces  nipped  out 
rising  out  of  the  oriSce  c.    The 
figure  at  once  shows  how  the 
iuBtninient  is  used,  being  sim- 
ilar to  the  one  uaed  by  shoemakers  to  punch  holes  into  the  lappets  of  ahoea, 
through  which  the  ahoe-strings  are  passed,  and  it  costs  26.  9d.     Buitting 
consista  of  stamping  a  letter  or  letters,  expressive  of  the  initials  of  the 
nune  of  the  owner  or  of  that  of  the  farm,  or  of  both.     The  buist  or  mark 
is  effected  by  a  simple  instrument  a,  fig.  370,  which 
carries  the  capital  letter  S.    This  mark  is  made  on  ihe  _"«■  "•■ 

Mme  principle  as  the  ear-marks,  the  near  lidr  indicat- 
ing the  female,  and  the  far  tide  the  male  sheep.  The 
material  of  which  the  huist  is  made  is  boiled  tar,  made 
viacid  by  a  little  pitch.     The  sheep  to  be  huisted  are 

Eut  into  a  convenient  apartment  of  the  steading,  and 
landed  out  one  by  one,  and  kept  steady  by  holding  the 
head  and  rump  by  the  hands  ;  and  a  knee  being  placed 
against  the  opposite  side  causes  the  side  to  be  marked 
to  project.  The  buist  is  then  dipped  lightly  into  the 
melted  tar,  to  prevent  its  dripping ;  and,  to  make  the 
mark  vivid,  it  should  be  applied  with  some  force,  and 
with  the  entire  surface  at  once,  to  compress  the  wool 
equally,  and  then  quickly  withdrawn.  The  wool  must 
be  quite  dry,  or  the  tar  will  not  adhere  to  it.  All  new- 
clipped  sheep  are  huisted  in  this  manner ;  and  though 
but  a  temporary  mark,  being  in  time  obliterated, 
though  not  on  short  wool,  it  serves  the  present  purpose 
well.  To  my  taste,  the  buist  looks  best  on  that  point 
which  is  the  roundest  part  of  the  rib,  but  others  prefer 
it  en  the  shoulder,  the  rump,  or  the  loins.  In  fig.  370  , 
is  another  instrument  h,  the  branding^TOit,  also  bearing 
the  capital  letter  S.  It  is  sometimes  used,  and,  on  be- 
ing heated  in  the  fire,  is  applied  to  brand  the  letter  on 
of  the  nose,  or  on  one  of  the  horns,  of  Black-faced  sheep,  o 
of  Highland  cattle,  in  lieu  of  the  punching-nippera  or  knife,  and  it  make* 
an  indelible  mark.  To  save  twice  handling  of  the  lambs,  they  should  be 
marked  and  huisted  at  the  same  time — one  person  msking  the  marks,  an- 
other applying  the  buisting-iron.  The  buist  costs  3s.,  and  the  brand  4s., 
though  a  smaller  instrument,  as  the  letter  has  to  be  cut  out  of  the  brand 
tike  that  of  a  die,  and  it  must  be  made  of  the  best  iron  to  stand  frequent 
beating.    These  ara  all  the  operations  to  which  eheep  are  subjected  in 
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(MH.)  Scalded  tfanb.— Sheep 
tbe  had  MKMioa   ' 
ct  Moot  tinea, 
wltb  4  (ape*  tied  croaBwiae  un- 
dsr  ibg  eniD,  or  of  leather,  and 
bockled  al  Iba  Mine  place.— 


proterlloa  Ihiin  the  cap. 

(»0!».]     Doddering. One 

gieat  meua  of  warding  afflbe 
atuck  of  llw  By  on  hagg*  ia 
ioddti-iiig,  especially  tnlociil' 
tiei  obniiiioiii  la  fllea.  Thii 
operation  carudata  or  clippiDK 
awa;  all  Ibe  wool  off  the  tail 
and  beiwsen  the  hind  lega. — 
8hoaldhogi!iicoar,which[hej 

on  lbKR>)(e  Immediately  afin- 


ianoroDgh  moory  arhillj' putare  to  pat  ibem  opoa  preriooaly  for  aonM  wseka,  (ba  ramonl  gf 

of  one  object  of  ■([radian.    Tbe  Dae  of  docking  Ibe  taila  ofahoep  i*  now  made  obTioBa  (IMl). 

[VIM.)  Thoae  who  hare  many  hnrae-cheatnal  traea.  ^UKfuj  hijrporaUaniim.  may  be  pleaaod 
to  leim  thai  their  frail,  which  ia  conaidered  wonhleu,  and  even  poiiDnaai  in  ihti  ooantry,  thoo^ 
both  opinioDi  am  etrooeona.  may  be  oaefully  employed  in  feeduig  •beep.  "  While  I  wa>  at  On- 
Beva  In  the  aaiomo  of  IKn,"  gay*  a  correapondeiiE,  "  1  ob«r>sd  every  one  coHenini^carefDlly  iba 

bnghl  it  rMdily  at  a  certain  price  per  hnahel.    I  imjDJred  of  my  bulcher,  who  himaelf  kept  a 


SS". 


graiing  farm,  and  he  [old  me  it  wu  upren  to  ifaoae  iheep  in  partico 

■  borae-cbeatnti  '"    l. __.... 

der 
pnr 
_..  ._.   .„  ledilyi  iln 
being  of  a  very  tiea[iiig  tuuare.    The  ba[rber  lold  me  thai  i[  gave  an  eieellenl  rwh 


lB[l«iltig.    lie  Dorae-cbeatiiDta  were  well  cnubed— aomaihina  in  ihe  way,  n  I  nnderKood,  Ibri 

-__._    ..._     . 'der  being  made.     In  Swilaerland,  they  ai ■— ' --  ' 

,.    ...  ,    .        .   j-^nrpoae;  [hen  aboat  S  Iba  weighl  ia  givei  _.  „  ..  _ 

ereDlog.    Sheep  eat  it  greedily ;  it  meat  be  portioned  out  to  Ihem.  a«  loo  mach  wonU  dtaagree 


hepl  aolely  for  thai  pnrpoae ;  then  aboat  S  Iba  weighi  ia  given  to  each  iheep.  n 


.    The  Oeneva  mniion  ia  noted  for  being  aa  highly  flarored  a*  any  In  Knglaad 

3  apread  themwlvea  over,  and  n 
u./. v.,  .t.  l.^,^,^  which,  wl 

— „,.. -„ - - ___Brrai-frDm  their^ , 

lair,  wherever  ihu  may  be.  Weihera,  on  tbe  other  hand,  atlain  ihe  bight  oftheirpaalamge  at  aa 
early  period  oT  Ihe  day.  and  remain  till  dnak.  You  thna  ace,  when  aheep  of  ditferenL  agei  are 
broughLnp  together,  how  oiefolly  they  diatrihote  ihemaelvea  over  their  enlire  paaloro;  and  wbem 
only  one  claaa  of  aheep  are  reatvd.  they  extend  their  range  according  aa  their  age  iDcreaaeB,  or 
ibeir  land  becomea  bare.  On  uoniiguoua  ealatea,  where  tbeni  ia  no  march  dyke  lo  define  tbeii 
comoion  bonndiry.  It  ii  qoilo  ponaiblc  ihal  ihe  flock  of  one  property  may  oceaaionally  treapaaaoo 
die  paalere  of  another.  Sbonld  thii  happen  in  ihc  early  pan  of  the  day,  the  Bhepherda  ahonld  not 
dog  off  Ibe  auanae  abeep,  aa  ibal  may  render  them  renXeaa  aven  tor  dayai  bai  wait  till  nigblUI, 
■ad  then  point  ibem  genlly  over  ihe  march  lo  beir  awn  iirouod.  where  ihcy  will  lake  to  iheir 
naaal  lair.  Bbeep  aaoally  aelecl  a  apol  for  reaiing  al  nicfat  and  It  will  mnaily  be  that  which  la 
m.ta»  fbr  ibein,  aaMoiallT  If  Ibe  aheap  are  aged,  and  well  acqoalnled  with  the  i^  ... 
wmlbertbeyabooldDOlbediatDrbedmihoaaelacting  their  laira,  bat  io  c— "'■>■■ 
Ihay  had  boUer  be  directed  lo  the  abeltereil  aide  of  the  pasture,  or  even  ni 
Within  IncloaBd  Beida  fai  tbe  LowlaodK  ibeep  oau  banly  go  wrong  in  ai 
Ura  liir  tbe  night. 


...,._..  rcpreaeou  the  bulVi  nnc   ... ^ .__._, 

baH'a  noae,  Ihe  joints  allowing  Ihe  two  aidea  of  the  ring  loopen  aa  wide  aa  Ihe  and  ft  may  baia- 
■aned  Inio  the  bole  banwd  inio  tbe  aeptnm  of  ibe  noae.  Fig.  373  abowa  Ibe  ring  oloaed.  aflsr  It 
baa  been  faaleoed  into  the  nose,  a  being  the  joint  and  b  the  two  enda  of  the  riny  Upped  over  uil 
■ecnied  locelher  by  9  coonteraDuk  acrewa.  The  ring  la  formed  of  llncb  rod-iron,  and  tta  dlam- 
•ur  DT«  aU  la  S|  bnbe^  and  ii  aboold  be  highly  Bniabed. 
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(9033.)  THe  Btiloek-ktlder  ig  well  repreaented  by  fig.  374.  where  a  i«  the  Jobt  which  allc 
ftB  two  parts  to  open  ■}  far  m  each  to  enter  a  notdnl  of  the  animiJ.    The  lever  not  c  bringa  the 
two  koobbisd  points  b  as  close  as  to  embrace  and  hold  firm  the  septa m  of  the  noae.    The  leading 
MiB  ia  iasiened  to  the  under  ringe.    This  form  of  bollock-holder  would  allow  the  poinu^  to  be 

Fig.  374 


Fiff.3TaL  ng-sm 


TBI  BVLL'S  RlirO  111  A  STATI  TO  Bt  THB  BULL*S  RING  A9  raSTBHBD  THE  BVLLOCK* 

UISBRTBD  INTO  THB  BULL's  MOSB.  IH  THB  BULL's  HOSE.  BOLDBJL 

Wewed  to  any  devree  of  tigfatneaa,  ontil  they  meet  each  other ;  and  H  is.  in  my  opfaioB.  so  te 
objecdooable,  as  the  screwing  mav  be  carried  as  far  by  a  rash  hand  as  to  hart  the  animal  whea 
iw  instraaient  was  moved  in  the  least  degree  to  either  side.  Another  form  whidi  I  have  aeen 
mud  approve  of,  never  allows  the  two  knobs  6  of  the  instrament  to  he  screwed  closer  than  jasl  as 
•Bibraoe  the  septum  of  the  nose,  albwiog  the  holder  to  swing  from  the  noae  at  ea«e  while  it  bolds 
Ibe  nose  firmly  whenever  the  animal  attempu  to  move  away.  The  coat  of  a  balhick-bokler  of 
of  theae  fbnna  is  4s.  each. 


26.   ROLLING  THE  FLEECE,  AND  THE  QUALITIES  OF  WOOL. 

*■  Come,  gentle  fwaiBS,  the  bright  nnsullisd  locks 
Cotlpct:         *         *         *         • 
Be  faitbfbl :  snd  the  gemiine  loeks  alone 
Wrap  round ;  nor  aUmi  flake,  nor  pitch  enftild ; 
Slain  not  your  slnras  widi  base  desira  to  add 
Fsllaeioos  weighi*" 

Dybb 

(2034.)  Whenever  a  fleece  is  clipped  from  the  sheep,  a  field-worker 
should  he  ready  to  roll  it  up.  I  have  already  said  that  a  hoard  should  he 
provided  to  roll  the  fleeces  upon,  and  it  may  he  erected  either  in  the  clip- 
ping-ham, or  anv  other  adjoining  apartment,  such  as  the  corn-ham ;  hut 
the  nost  convenient  place  for  it  is  heside  the  clippers,  as  is  also  the  stance 
for  the  rolled  >up  fleeces  to  lie  upon  till  the  end  of  die  day's  work,  when 
they  are  removed  to  the  wool-room.  Suppose  the  hoard  to  he  placed  in 
the  clipping-ham,  the  fleece,  whenever  separated  from  the  sheep,  is  lifted 
unhroken  from  the  cloth,  and  spread  upon  the  hoard  on  its  clipped  side. 
The  winder  examines  the  fleece  that  it  is  quite  free  of  extraneous  suh- 
•tanoes,  soch  as  straws,  hits  of  thorn,  of  whin,  or  hnrs,  and  removes  them, 
tnd  she  also  removes,  hy  pulKng  off,  all  locks  that  have  lumps  of  dung 
adhering  to  them,  and  whicn  have  escaped  the  notice  of  the  washers.  The 
ikrmer  should  he  very  particular  in  giving  instractions  on  the  purity  of  the 
fleece,  as  the  purchaser  cannot  uuloose  every  fleece  he  huys  ;  and  should 
he  find  as  much  filth  in  the  fleeces  after  purchase  as  to  warrant  the  helief 
that  it  had  heen  purposely  lefi  in  them,  he  may  either  relinquish  his  har- 
gain,  or  make  a  large  deduction  from  the  price — ^in  the  former  case  imply- 

{SH) 
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ing  h^ud  OD  the  part  of  the  farmer,  and  in  the  latter  diminishing  his  profits. 
And  besides  the  disgrace,  any  person  who  attempts  to  commit  fraud  in 
the  case  of  wool  is  Hable  to  be  merced  in  heavy  fines  when  informed 
against,  which  he  puts  in  the  power  of  the  purchaser  of  the  wool  to  do. 
The  winder  being  satisfied  that  there  are  no  impurities  in  the  fleece,  folds 
in  both  its  sides,  putting  any  loose  locks  of  wool  into  the  middle,  and 
making  the  breadth  of  the  lolded  fleece  from  about  24  to  30  inches,  ac- 
cording to  its  size.  She  then  begins  to  roll  the  fleece  from  the  tail  toward 
the  neck  as  tightly  and  neatly  as  she  can,  and  when  arrived  at  the  neck, 
draws  the  wool  there  as  far  out,  twisting  it  into  a  sort  of  rope,  as  will  go 
round  the  fleece,  hold  its  own  end  firm,  and  make  the  entire  fleece  a  tight 
bundle.  The  fleece  is  then  easily  carried  about,  having  the  clipped  sur- 
face outside,  which,  being  composed  of  wool  saturated  with  yolk,  exhibits 
a  shining,  silvery  lustre.  Fleeces  are  by  no  tneans  all  alike  either  in  struc- 
ture or  color.  Those  of  ewes,  for  instance,  will  be  found  thin  and  open 
in  the  locks,  of  pale  color,  and  feel  light  in  hand  ;  those,  again,  of  hoggs 
will  be  close  ana  long  in  the  pile,  of  a  rich  color,  and  the  rolled  fleece 
will  feel  heavy  and  be  bulky  in  hand.  Neither  will  all  the  fleeces  be  alike 
entire  and  in  proper  condition.  An  occasional  fleece  may  want  some  pait, 
having  been  shed  off*;  and  another  may  be  coated,  that  is,  have  its  wool 
felted  together  like  a  piece  of  very  thick  cloth  ;  while  another  may  be  a 
black  fleece.  Whenever  any  such  difference  is  observed  in  a  fleece,  it 
should  be  laid  aside.  The  inferior  stray  locks,  and  those  clotted  with 
dirt,  should  be  put  into  a  basket  by  themselves,  to  be  afterward  washed, 
dried,  and  used  at  home  for  various  puiposes,  such  as  in  repairing  of  sad- 
dlery. Every  day's  clipping  is  carried  into  the  wool-room,  at  W  in  the 
steading,  fig.  4,  Plate  I  v.,  which  enters  by  a  stair  from  the  straw-bam. 
Previous  to  being  occupied,  the  room  should  be  completely  swept  of  all 
dust  from  its  floor  and  plastered  walls,  and  washed  clean  and  dried.  The 
fleeces  are  built  up  on  the  floor  at  a  little  distance  from  the  wall,  putting 
the  hogg  and  ewe  fleeces  in  separate  divisions.  The  whole  are  covered 
with  clothes,  and  the  shutters  of  the  window  closed.  The  reason  for 
thes6  precautions,  which  are  too  seldom  attended  to  by  fkrmers,  is,  that 
the  cloths  keep  off*  dust,  prevent  too  quick  evaporation  of  the  yolk  of  the 
wool,  which,  if  allowed,  will  diminish  its  weight,  and  the  window-shutters 
being  cl(>sed  excludes  the  light,  which  obscures  the  bright  lustre  of  clipped 
wool.  The  odd  fleeces  and  locks  should  not  be  brought  into  the  wool- 
room  at  all,  but  th«  former  sold,  and  the  latter  prepared  for  use  immedi- 
ately, as  their  unclean  state  creates  an  effluvium  which  induces  the  wool- 
moth,  the  Tinea  sardtella  of  Linnaeus,  to  come  into  the  wool-room. 

(2035.)  Wool  is  a  ticklish  article  for  a  farmer  to  keep  long.  If  the 
wool-room  is  too  dry,  the  natural  moisture,  occasioned  by  the  yolk,  evap- 
orates, and  the  fibres  become  curled,  and  feel  harsh ;  and  on  the  other 
hand,  if  it  is  too  damp,  which  is  its  usual  condition,  the  fleeces  become 
compressed,  feel  clammy,  and  affected  whh  green  and  yellow  mould.  The 
wool-moth  then  takes  up  its  residence,  in  summer,  among  such  fleeces,  and 
breeds  numerous  larvae,  which  subsist  on  the  very  fibres  of  the  wool,  and 
of  course  entirely  destroy  their  character.  There  are  farmers  who  have 
no  wool-l-oom,  but  keep  their  wool  in  the  granary  or  an  outhouse,  where, 
of  course,  either  of  these  effects  are  aggravated.  The  l)eBt  means  that  I 
know  of  preserving  wool  for  a  length  of  time  in  the  fleece,  is  to  keep  it  ia 
t,  wool-room  with  a  wooden  floor,  packed  in  the  pack-sheet,  in  which  it 
will  be  out  of  reach  of  dust,  li^ht,  and  moths,  and  where  no  more  air  aDad 
light  need  be  admitted  than  is  desirable.  If  it  is  meant  to  keep  wool  only 
fbr  a  few  weeks,  tbe  means  spoken  of  ra  die  laift  paragraph  ^tt  f&\  that 
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are  requisite.  The  safent  plan  for  die  wool-grower  is  so  sell  it  every  year 
at  the  curreut  prices,  which  are  determined  at  the  great  wool  fain  that 
take  place  in  aumtner  in  many  parts  of  the  country,  where  wool-dealers 
attend,  and  whose  proceedings  are  duly  reported  in  the  newspapers. 

(2036.)  When  a  wool-dealer  purchases  wool  from  a  farmer,  he  sends 
bis  own  people  to  pack  it  in  bis  own  pack-sheets.  Wool  is  weighed  and 
packed  in  this  way  :  wool  ia  sold  in  Scotland  by  the  wool-stone  of  34  lbs. 
avoirdupois,  and  it  is  weighed  out  in  double  atones  of  48  lbs.,  each  being 
called  a  tceigh.  Usually  7  Leicester  hogg  and  11  ewe  fleeces  make  1 
weigh.  In  England,  wool  is  sold  by  ihe  lb.  and  weighed  out  by  the  tod 
of  2  stODes  of  14  lbs.  each,  or  28  lbs.  In  weighing  out,  the  above  numbei 
of  fleeces  may  not  exactly  weigh  the  double  stone ;  and,  as  fleeces  are 
never  broken  to  equslize  the  scales,  a  few  small  weights  are  used  to 
balance  the  scale  either  on  the  side  of  the  wool  or  of  the  weights,  st 
each  weighing.  In  this  way  the  weight  of  the  number  of  scalefulls 
requii'ed  to  fill  each  pack  are  correctly  ascertained,  a  memorandum 
being  taken  of  the  number  of  weighings.  While  a  simple  and  large 
beam  and  scales  for  weighing  the  wool  is  erecting,  the  pack  for  contain- 
ing the  fleeces  is  also  making  ready,  so  that  they  may  be  packed  imme- 
diately from  the  scales,  and  save  much  handling.  Pack-sheets  are  made 
of  thin  canvas,  of  the  shape  of  an  oblong  rectangle,  about  8  feet  long  when 
empty,  and  open  along  one  side.  A  small  atone  being  placed  in  each  end 
of  the  opening  of  the  sheet,  a  rope  for  each  end  being  suspended  from  the 
ceiling,  the  stones  farm  knobs  which  prevent  the  comers  of  the  sheet  slip- 
ping through  the  ropes,  aa  at  a  a,  fig.  375.  The  sheet  d  is  euspeuded  just 
ni.37& 


tn  svrim  above  the  floor.  Two  men,  b  and  c,  then  get  into  the  sheet,  ant 
placing  the  fleeces,  as  handed  to  them  by  the  woman  e,  in  regular  oidei 
lengthways  acro*i  its  bottom,  trample  them  down  with  considerable  force 
especially  at  the  corrtera,  where  they  are  pusbed  down  with  both  feet  set  to- 
gether, while  both  hands  are  holding  Ann  by  the  outside  of  the  comer  of 
Uie  abeet  immediately  under  the  tying,  as  shown  in  action  by  the  man  b 
The  second  layer  of  fleeces  is  laid  contiary  to  the  first,  that  is,  ia  length 
along  the  sheet,  placing  2  or  3  fleeces  parallel  in  the  breadth  of  the  sheet; 
but  the  fleeces  at  the  ends  are  always  placed  across  the  length  of  the  sheet, 
in  the  same  position  as  before,  and  pressed  down  in  the  same  manner. 
The  sheet  ia  thus  filled  with  alternate  layers  of  fleeces  to  the  top,  when 
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the  packers  leave  it,  and  then  loosening  the  ropes,  and  reserving  the  small 
stones  for  the  next  sheet,  immediately  close  the  mouth  of  the  pack  ;  for  if 
left  open,  the  elasticity  of  the  wool  will  cause  the  fleeces  to  nse  so  far  as 
to  render  the  closing  afterward  impracticable,  and  a  pack  is  difficult  to 
close  at  any  time.  With  the  aid  of  hand-cramps,  inserted  into  the  oppo- 
site sides  of  its  mouth,  the  edges  are  brought  together,  and  are  so  held  by 
iron  skewers  being  passed  through  both  edges.  When  a  farmer  is  pack- 
ing wool  on  his  own  account,  it  is  as  well  to  know  that  common  table- 
forks  answer  as  well  as  hand-cramps  for  pulling  the  edges  of  the  pack- 
sheet  together,  and  for  keeping  them  as  close  as  skewers.  The  edges  be- 
ing thus  brought  together,  they  are  permanently  secured  by  sowing  with 
packing-needle  and  stout  twine,  and  the  skewers  are  removed  as  the  sew- 
ing proceeds.  Thus,  one  pack  is  filled  after  another.  A  pack  of  wool  y 
contains  10  stones,  that  is,  240  lbs.  Any  wool  I  have  seen  packed  in  the 
Highlands,  was  not  put  so  regularly  into  the  sheet  as  1  have  described  ; 
the  fleeces  were  crammed  in  and  trampled  down  in  the  roost  irregular  and 
promiscuous  manner.  I  once  had  an  opportunity  of  seeing  merino  wool 
packed  on  a  large  scale  at  Leipsic.  The  sheets  were  made  of  horse-hair, 
and,  during  the  packing,  were  occasionally  subjected  to  the  pressure  of  a 
long  pole  of  wood  acting  upon  thera  as  a  lever.  The  pole  was  fastened 
at  one  end  by  a  ring  to  the  gi'ound,  and  heavy  weights  wei*e  suspended, 
and  a  rope  passed  from  the  other  through  a  ring  in  the  ground,  to  keep 
good  what  the  lever  had  gained.  The  wool  was  packing  for  Great  Brit- 
ain, and  was  to  be  conveyed  in  large  wagons,  each  drawn  by  8  stallions, 
to  be  shipped  at  Rotterdam.  In  the  rest  of  the  cut  the  wool  is  seen  piled 
up  at  g^  and  the  man  %  is  in  the  act  of  weighing  a  scalefuU  with  the  large 
beam  and  scales  A. 

(2037.)  Even  on  the  slightest  inspection  of  a  fleece  on  the  sheep's  back, 
one  can  perceive  that  it  contains  wool  of  different  qualities  ;  the  coai-ser  is 
evidently  below  and  the  finer  above ;  but  none  but  wool-staplers  would 
discover  10  diflerent  qualities  of  wool  in  the  same  fleece.  As  a  general 
description  of  a  fleece,  I  may  mention  tbat  the  finest  wool  is  upon  the 
shoulder  and  along  the  top  of  the  back  to  the  rump  ;  the  next  best  is  be- 
low the  shouldei's,  along  the  ribs  to  the  ramp^the  coarsest  being  on  the 
haunches — and  that  below  the  belly  is  short  and  detached,  and  c-annot  be 
classed  with  the  rest.  Each  of  these  parts  have  their  respective  qualities, 
which  wool-staplera  classify,  in  order  to  satisfy  the  wants  of  their  custom- 
ers, the  manufacturei*s.  The  subdivision  of  the  fleece  by  wool-staplers, 
after  they  have  purchased  the  wool  from  the  farmers,  is  technically  in  these 
terms :  trime — -choice — super — head — do wnrights — seconds — fine  abb- 
coarse  abb— livery — short  coarse  or  breech-wopl.  It  would  be  well  for 
wool-growers  to  I'eceive  lessons  ft-om  wool-staplers  on  the  essential  prop- 
erties which  constitute  good  wool,  that  they  may  be  able  to  judge  whether 
the  wool  which  they  grow  be-  intrinsically  good  or  bad,  compai*atively  im- 
proving or  deteriorating,  or  to  what  species  of  manufacture  it  is  best  suit- 
ed. According  to  present  practice,  wool-gi'owers,  I  believe,  demand  prices 
for  their  wool  on  the  faith  of  markets,  without  knowing  whether  their  wool 
is  really  worth  a  high  or  low  price. 

(2038.)  Good  wool  should  have  these  properties :  The  fihrt  of  the  sta- 
ple—a staple  being  any  lock  that  naturally  sheds  itself  from  the  rest- 
should  be  of  uniform  thickness  from  root  to  point ;  it  should  be  true,  as  the 
phrase  has  it :  the  finer  the  wool,  the  smaller  is  the  diameter  of  the  fibre ; 
the  fibre  should  be  elastic,  and  not  easily  broken  ;  its  surface  should  ha^'e 
a  shining  silvery  lustre  ;  and  it  should  be  of  great  density  or  specific  gray« 
ity.    Of  a  staple,  all  the  fibres  should  be  of  we  same  length,  otherwise  the 
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Staple  will  liave  a  pointed  character ;  the  end  of  the  staple  should  he  aa 
bright  as  its  bottom,  and  not  seem  as  if  composed  of  dead  wool ;  the  entire 
staple  should  be  strong,  and  its  strength  is  tested  in  this  manner :  Take 
%he  bottom  of  the  staple  between  the  finger  and  thumb  of  the  left  hand, 
and  its  top  between  those  of  the  right ;  and,  on  holding  the  wool  tight  be- 
tween the  hands,  make  the  third  finger  of  the  right  hand  play  firmly  upon 
the  fibres,  as  if  in  staccato  on  the  strings  of  a  violin,  and  if  the  sound  pro- 
duced be  firm  and  sharp,  and  somewhat  musical,  the  wool  is  sound  ;  if  the 
fibres  do  not  break,  on  repeatedly  jerking  the  hands  asunder  with  consid- 
erable force,  the  staple  is  sound  ;  if  they  break,  the  wool  is  unsound,  and» 
what  is  remarkable,  it  will  break  at  those  places  which  issued  from  the  felt 
of  the  sheep  when  the  sheep  was  stinted  of  meat  or  had  an  ailment; 
though  it  will  not  break  at  every  place  simultaneously,  because  the  weaker 
part,  occasioned  by  the  gi*eater  illness,  will  first  give  way.  A  good  fleece 
should  have  the  points  of  all  its  staples  of  equal  length,  otherwise  it  wiU 
be  a  pointy  one  ;  the  staples  should  be  set  close  together ;  and  it  should 
be  clean.  One  essential  good  property  of  wool  is  softness  to  the  feel  like 
silk,  which  does  not  depend  on  fineness  of  fibre,  but  on  a  peculiar  property 
of  yielding  to  the  touch  at  once,  and  readily  returning  to  the  hand.  There 
should  be  no  hairs  in  wool — neither  long  ones,  which  are  easily  distinguish- 
able from  wool,  and  give  the  name  of  bearded  to  the  fleece ;  nor  short 
ones,  soft  and  fine,  like  cat*s  hair,  which  are  not  easily  distinguishable  from 
wool,  and  are  denominated  kemps.  The  long  haii-s  are  frequently  of  a  dif- 
ferent color  from  the  wool,  but  the  kemp  hairs  are  of  the  same  color;  and, 
of  the  two,  the  latter  are  much  the  more  objectionable,  as  being  less  easily 
detected.* 

(2039.)  Keeping  all  these  properties  in  view,  it  is  clear  that  a  fanner 
who  breeds  sheep  having  fleeces  with  pointy  staples,  thinly  set  on,  and  of 
unequal  lengths — who  stints  his  sheep  of  food  at  one  time,  and  overfeeds 
them  at  another,  thereby  producing  wool  of  unequal  size,  and  thei^efore 
untrue — who,  moreover,  does  not  wash  his  sheep  clean,  or,  having  so 
washed  them,  allows  their  wool  to  be  again  dirtied  before  being  clipped, 
thereby  creating  much  waste  to  the  md.nufacturer  to  bring  the  wool  again 
to  a  clean  state — the  farmer  who  manages  his  sheep  and  wool  so  as  to  pro- 
duce these  effects,  injures  himself  to  an  incalculable  extent. 

(S040.)  It  \b  remarked  by  Mr.  Calley  that  "  the  Herefordshire  iheep  that  have  the  finest  wool 
are  kept  lean,  and  produce  1|  lbs.  each ;  if  better  kept,  they  grow  larger,  and  prodnce  more 
wool,  bat  inferior  m  qaality."t  This  is  tme  of  every  breed  of  sheep,  and  particalarly  of  the  Me- 
rino,  whose  propennty  to  leannes*  caused  their  culture  to  be  abanaoned  m  Great  Britain,  as  be- 
ing vnprofitable.  Their  wool  did  not  so  much  deteriorate  in  this  cold  climste.  as  there  was  no 
possibility  of  gettitag  mnitoo  upon  their  carcass.  But,  tfaoagb  leanneaa  produces  wool  of  flnar 
quality  than  hi^h  condition,  yet  tlie  remark  is  only  strictiy  true  when  applied  to  breeds  which 
yield  line  wool  in  every  state  of  condition :  for  no  degree  of  leanness  will  cac 


breed  of  sheep,  such  as  the  Black-iaced,  io  prodooe  Jine  wocrf.  To  obtain  any  given  oualiiv  of 
wool,  tfierefore,  it  is  necessary  to  possess  the  breed  that  produces  it,  and^  then  tlie  wool  will  be 
finer  or  coarser  in  comparison  as  tne  sheep  are  kept  in  low  or  high  condition.    There  is  no  doubt 


dial  the  gencmd  qoality  of  wool  In  this  country  has  become  coarser  than  it  was  rears  ago ;  not 
because  Uie  breeds  of  sheep  have  deteriorati&d--4br,  on  the  contrai^,  they  have  all  impraved---bnt 
because  the  animals  are  now  kept  throughout  the  year  in  much  higher  condition ;  and  lliis  resali 
might  have  been  anticipated,  for,  if  there  is  any  analogy  between  the  vegetable  and  animal  econ- 
omy, we  know  that  well  manured  soil  will  produce  fUuc  of  thicker  and  longer  fibre  than  the  ssme 
soil  in  poor  condition ;  so,  in  like  manner,  sheep  when  in  high  condition  produce  wool  of  Uiicker 
■iid  longer  fibre  than  when  lean.  During  the  improvement  that  has  taken  nlace  in  the  breeds  of 
sheep,  a  counteracting  influence,  as  I  conceive,  has  been  at  work  to  retain  Tne  wool  of  finer  qual- 
ity than  the  high  condition  would  produce — ^1  mean  the  influence  of  shelter;  and  thoagh  it  may 
only  be  of  a  negative  character,  preventing  unequal  evaporation  of  the  yolk  of  wool,  by  warding 
off  cold  and  drying  winds,  yet,  in  preventing  these,  its  effects  are  positively  beneficial,  inasmucn 
«s  Mr.  Laceock  obaervea  that  *'  the  silky  aoftnefa,  like  most  other  good  qutdltles  of  tbe  fleece,  de- 
pends very  much  upon  the  breed  of  the  sheep,  and  themuditp  of  *olk  tohich  tkfjf  mnsUtrnthf  ^- 
/ord."  It  is  dilBcnu  to  sav  whether  the  density  of  the  fibre  oj  wool,  that  most  desirable  property, 
depends  on  scAiie  general  law  oonnected  with  the  breed,  or  tlie  ciroumstancea  in  which  ibe  fibre 

*  Bee  Luocock  on  Wool ;  Ed.  ISOSb  t  CnHey  on  Live-Stock— ^bcs, 
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!■  prodaced ;  for  the  mere  coaraeneis  or  fineneis  of  the  fihre  does  not  affect  Ita  nieciflc  gfravitj-^ 
a«.  Ibr  inBtance.  the  close  fall-^rown  wool  off  the  shoolder  of  a  sheep  does  not  dtflbr  materially  la 
dfenaity  from  that  from  the  thin  and  hairy  breech ;  and  hence.  perbapB,  the  dennfty  does  not  de> 
pend  cm  the  breed.  I  am  Inclined  to  believe  that  soil  and  climate  very  much  aflfiect  the  general 
eondhion  of  fleeces,  for  we  find  wool  grown  in  the  chalKy  districts  of  England  mocb  drier  and 
coarser  tlian  that  which  is  produced  on  fine,  soft  hazel  loam ;  and  wool  grown  apon  tamips  ap- 
pears to  me  coarser  than  when  grown  on  grass  in  the  same  soil  in  similar  condition.  This  fact  is 
undeniable,  that  fleeces  from  the  same  breed,  reared  even  in  similar  ciroamstances,  diflfer  mnch  in 
density.  The  conclasion  to  be  Inferred  from  all  tliese  considerations  seems  to  be,  that  whatever 
Indaces  the  greatest  secretion  of  yolk,  whether  it  be  breed,  condition  of  animal,  natnre  of  soil,  or 
climate,  willjprodace  fibre  of  the  greatest  specific  gravity ;  and  hence  on  grass  on  a  deep  mellow 
toil  in  good  heart,  and  in  a  sheltered  situation,  a  breed  of  sheep,  capable  of  oontinning  in  good 
condition  throofhoat  the  year,  shoald  prod  ace  die  densest  and  the  finest  qnality  of  fibre  of  woo). 
K  these  views  be  at  all  correct,  yoa  can  easily  perceive  bow  much  depends  on  the  judgment  of 
the  farmer  himself,  to  produce  wool  that  will  possess  the  greatest  namber  of  good  qualities. 

(2041.)  Chemically,  "  wool  has  not  yet  been  subjected  to  a  rigid  examination,"  says  Dr.  Thom- 
son; "but  from  the  experimenu  made  on  it  by  BerthoUet,  there  Is  reason  to  conclude  that  its 
chemical  qualities  do  not  differ  much  from  those  of  hair.  "When  growing  upon  the  ^eep.  it  is 
enveloped  in  a  kind  of  soap^  matter,  which  protects  it  from  the  attacks  of  insects,  and  which  is 
afterward  removed  by  scouring.  Vauquelin  has  examined  this  matter,  and  found  it  to  consist  of 
the  following  ingredients :  A  soap  of  potsjrii — carbonate  of  potash — a  little  acetate  of  potash-* 
lime — a  very  little  muriate  of  potaith— and  an  animal  matter."* 

(2043.)  Mr.  Yonatt  has  examined  the  external  structure  of  wool  with  the  microscope,  and  baa 
ascertained  that  the  surface  of  the  fibre  is  covered  with  a  sort  of  scale  which  forms  a  series  of  ser- 
rations along  the  entire  length.  The  general  outline  of  the  woolly  fibre  consists  of  a  central  stem 
or  stalk,  probably  hollow,  or  at  least  porous,  and  possessing  a  semi-transparenc^v  not  found  in  the 
fibres  of  nair.  From  this  central  stalk  there  springs  at  different  distances,  in  different  breeds  of 
sheep,  a  cirelet  of  leaf-shaped  projections.  It  is  thus  ascertained  that  wool  possesses  a  property 
common  to  all  independent  horny  Hbres  which  issue  from  the  felt  of  animals  -  namely,  an  irrog'a- 
larity  which  constitutes  a  certain  degree  of  roughness  upon  tlieir  curface  from  the  root  to  the  point 
Hence,  both  physically  and  chemically,  wool  and  hair  are  analogous  substances.  Some  of  tne  re- 
sults of  Mr.  Youutl's  investigations  with  the  microscope,  In  cot\junclion  with  the  micrometer,  were 
these: 

Dismeter.  Perrsiitms. 

Merino  wool yj^  an  inch,  and  2,400  in  an  inch. 

Picklock Yh  •  •  2»^^^ 

Saxony -^  . .  2,720 

Leicester..... ^J^  ..  1,860 

Deccan,  black tcW  •  •  1,280 

Odessa yfj  ..  2,080 

Wallachian y|^  ..  2,080 

Australiap y^  ..  1,920 

New  South  Wales y^  . .  2,080 

Mr.  Arthur's y|^  . .  2,400 

Van  Diemen's  Land yj^ 

boutfa-Down ^  ..  2,080 

Wiltshire ^^  ..  1,860 

Ryeland y^  . ,  2,420 

Cheviot,  hill-fed ^  . .  1,860 

■  good  pasture 1,440         • « 

Norfolk ^  ,.  1,600 

Lincoln j-^  . .  1,280 

Irish -gl^  ..  1,920         ..t 

Atiotber  instrument  besides  the  micrometer,  named  the  eirometer — the  invention  of  the  late  cele- 
brated optician,  Dolland.  of  London,  and  which  reads  off  diameters  to  a  very  minute  fraction  of 
an  inch,  is  used  for  measuring  the  diameters  of  wool,  and  it  may  be  employed  by  an  inexperi- 
enced hand  with  less  chance  of  error  than  a  micrometer.  Tt  pro<ruces  a  doable  imag^e  of  die  fibra 
which  are  brought  in  contact,  and  the  result  is  then  read  off  Iroro  a  circular  index. 

CMiA.)  W(x>l  is  well  known  to  have  a  fclting  power,  but  it  is  unknown  In  what  thnt  power 
oonsidts.  A  enoted  fleece  is  a  natural  instsnce  of  the  felting  tendency  of  wool.  Mr.  Yonatt  seems 
to  believe  tha^  t|^.  diaoovory  of  the  ii^iT'atioai  on  t}ie  fibre  of  wool  accounts  for  its  felting  propefrty* 

^  1)^onso^*s,J|^o^mal.C3ta)iBV|(i7r  t  Yeeall  on  Sheep. 
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**  It  b  a  cnrioafl  and  interesting  point  that  has  been  established,"  he  sajs,  "  the  eziatenoe  of  an 
irrefrnlarity  //f  form  in  the  wool,  accouocing  for  and  necessarihr  ffiving  it  a  felting  power — is  thero 
a  variation  in  this  stroctare  corrcspondiDg  with  the  degree  of  felting  power  T  "  Mr.  Boyd,  of  In> 
nerieitben.  Peeblesshire,  is  much  disposed  to  <^aescion  Mr.  Yooatt's  views^  "  Mr.  Yoaatt  asocrti 
with  mnch  confidence,"  he  remarks—and  in  this  rerosrk  Mr.  Boyd  is  supported  by  Mr.  Lnccock 
— "  that  the  felting  properties  depend  entirefy  on  the  stractare  of  the  wooL  Daring  an  experi- 
ence of  many  years  I  have  found  this  not  to  be  the  ftct,  and  therefore  state,  without  fearof  oontra> 
diction,  that  in  many  instances  it  is  impossible  to  estimate  the  extent  of  the  felting  properties  in  a 
variety  of  wools,  until  thev  have  been  submitted  to  the  actual  test  of  experiment ;  and  I  am  de- 
cidedly of  opinion,"  he  ados.  "  that  however  perfect  the  structure  of  wool  ma^  be,  if  produced  in 
tlie  absence  of  an  oily  or  saponaceous  substance,  it  cannot  possess  the  reooisite  properties  of  a 
clothing  material."*  Mr.  Boyd  is  again  supported  by  Mr.  Luccock,  when  Vbe  latter  says,  *'  If  the 
wool  grower  be  anxious  to  promote  the  growth  of  fleeces  in  which  the  felting  quali^  greativ  pre- 
vails, I  should  recommend,  from  the  little  knowledge  at  present  possessed,  that  he  attend  closely 
to  the  supply  of  natural,  rich,  and  nutritious  yolk,  which  tho  pile  receives  while  growing."  I 
confess  tliat  Mr.  Yonatt's  theory  to  account  for  the  felting  property  of  wool,  in  reference  to  the 
action  of  the  serrations  on  the  surface  of  the  fibre  upon  one  anouier,  appears  to  me  nnsatisfactory. 
On  the  authority  of  Mr.  Luccock,  the  application  ol  moisture,  warmth  and  ffretmre  are  neceasanr 
to  bring  the  felting  property  of  wool  into  action.  "  Wilhont  the  aid  of  moirture,"  he  affirms,  "it 
remains  perfectly  d^n-mant;  the  warmth  and  pressure  are  required  to  qvicken  the  process."  And 
he  adds,  '■  the  degree  of  heat  required  to  make  the  felting  properly  act  with  the  utmost  force  is 
ooosiderablv  below  the  boiling  point  of  water,"  and  that  "  a  higher  temperature  loo^ens  the  text- 
are  of  the  tbread.  and  increases  the  elasticity  of  the  hair,  thus  giving  it  a  dispositbn  to  start  from 
the  substance  of  the  cloth  and  spoil  its  surface."t  If  the  action  of  the  serrations  on  the  fibres  is 
the  principal  means  of  felting  wool,  it  must  be  proved  that  they  change  their  structure  on  being 
immersed  in  water  of  a  temperature  near  the  boiling  point,  which  has  not  yet  been  done.  It  is 
also  known  that  wool,  after  being  combed  with  heated  iron  combs,  will  not  felt ;  and  yet  the  fig- 
ures given  by  Mr.  Yooatt,  of  combed  and  uncombed  wool  of  different  varieties,  indicate  no  such 
decided  change  by  combing,  on  the  stroctare  of  tlie  serrations,  as  to  warrant  us  in  believing  that 
in  the  one  state  wool  shall  felt,  and  in  another  it  shall  not 

(2044.)  Having  mentioned  the  application  of  the  microscope  to  llie  structure  of  wool,  it  may 
prove  instructive  to  show,  bv  the  same  instrument,  in  what  msnnet  wool  growa  "  If  the  foBtus 
of  a  sheep,'*  says  M.  Raspail.  "  taken  when  it  is  of  the  length  of  about  4\  inches,  and  preserved  in 
alcoliol.  be  examined,  it  will  be  found  studded  with  globules  of  uniform  size,  elegantly  arranged, 
and  aImo.1t  at  equal  distances,  round  certain  white  spots  disposed  in  quincunxes,  which  seem, 
even  at  this  early  period,  to  indicate  the  places  when;  the  hairs  are  to  ^row.  On  the  epidermis 
of  the  temple,  instead  of  thin  white  spots,  we  find  vesicles  projecting  tn  the  form  of  bottles,  or 
rather  of  urns,  whom  sides  are  granulated  in  the  same  manner  as  the  epklermis.  Tbeee  vesidea 
are  the  mdimenia  of  hairs."^ 

(2045.)  The  number  of  sheep  in  the  empire,  estimated  by  Mr.  Maceulksch,  from  diftrent  aooreef 
of  information,  is  the  following : 

In  England 26,148,463 

In  Scotland 3,500.000 

In  Ireland....... 2.000,000 

Total .3l,648,463|; 

Bv  a  statement  made  by  the  late  Mr.  Hubbard,  an  eminent  wool-stapler  in  Leeds^  the  number 
or  pscks  of  wool  grown  every  year  in  England  is  463.169.  of  340  Iba  each,  or  of  111,160,560  Ibsi, 
which  gives  an  average  weight  to  each  fleece,  including  those  of  lambs,  of  4^  lbs.$ 

(2046 )  The  term  Merino,  applied  to  a  particular  breed  of  rfieep  and  variety  of  wool,  is  of  ob- 
scure origin.  Mr.  Southey  inrorms  us  that  "  Merino  is  an  old  Leonese  title,  still  preserved  in 
Portugal,  though  long  since  obsolete  in  the^  other  kingdoms  of  Spain.  Perhaps  it  is  a  mongrel 
diminutive  of  tho  Arabic  title  mir  or  emir,  likely  enough  to  have  been  formed  when  the  twoTan'' 
guages.  Spanish  and  Moorish,  were,  as  it  were,  running  into  each  other.  Mirquebir,  the  aogment- 
cd  title,  was  in  use  at  Ormuz.  Merino  would  be  sufficiently  es^plained  by  supposing  it  a  dimin- 
utive grade.  The  old  laws  of  Spain  define  it  thus :  '  He  is  a  man  who  has  authority  to  administer 
justice  within  a  certain  district.'  The  first  mention  of  this  office  is  in  the  reign  of  Bermndo  II. 
The  Merinos  then  commanded  the  troops  of  their  respective  provinces  in  war;  but,  before  the 
time  of  Henrique  IL,  it  was  become  wholly  a  civil  office,  and  the  title  was  gradually  giving  place 
to  that  of  Alguacil,  mayor.  Most  probably  the  judge  of  the  shepherds  was  called  the  Merino,  and 
hence  the  appellation  extended  to  the  fiocks  under  his  care."  It  is  the  general  opinion  that  Me- 
rino sheep  came  to  this  country  from  Spain,  and  so  they  did  at  the  ead  of  the  last  century ;  but  it 
appears  tiiat  fnevooted  sheep  were  sent  from  England  to  Spain  a  very  kmg  time  ago.  That 
tkeep  were  sent  fivm  England  to  Spain  at  a  known  period  is  certain,  for  Mr.  Youatt  quotes  from 
the  chronicles  of  Stowe,  tnat  "  this  yere  (1464)  King  Edward  IV.  gave  a  license  to  pass  over  cer- 
tain Cottexwolde  sheep  into  Spain."  And  he  quotes  Baker  also,  who  says :  "  King  Edward  IV. 
enters  into  a  league  with  John.  King  of  Arragon,  to  whom  he  sent  a  score  of  Coital  ewes  and 
four  ram»— a  small  present  in  sliow,  but  great  in  the  event,  for  it  proved  of  more  benefit  to  Spain, 
and  more  detrimental  to  England,  than  could  at  first  have  been  imagined."  The  wool  or  the 
Cotteswolde  sheep  of  the  present  day  is  long,  and  not  remarkable  for  foeness.  Perhaps  the  old 
Cotteswolde  wool  was  finer  than  the  present,  because  the  latter  has  been  much  crossed  with  the 
Leicester.    But  if  the  old  Cotteswolde  conferred  so  moch  benefit  on  Spain,  it  may  be  feirly  in- 

[H  Recent  estimates  make  the  number  from  50  to  70.000,000.  EJL  Fanm,  Lii.] 

*  Prixti  Essays  of  the  Highland  snd  Agrienltaral  Society,  vol.  xlv.  f  Loeeock  on  Wool 

t  Rsipairs  Ornnle  Chemistnr,  $  MsocoUoch's  Dietknisxy  of  Coouneroe,  an.  ITM. 
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terred  that  the  wool  of  Spain  was  not  so  fine  as  that  of  England  at  the  time.  Bnt  aheep  were  ex- 
ported from  England  to  Spain  prior  to  the  reign  of  Edward  IV.,  a«  Mr.  Soathej  iniimatee  tbat 
"  Feman  Gomez  de  Cibdareal.  in  one  of  his  letters  (Epi^  73),  mentbns  a  dispute  between  two 
Spaniards  concerning  rank  in  the  presence  of  Jaan  II.,  1437.  It  was  objectea  laantingl^r  to  one 
of  them,  that  he  was  descended  from  a  jtidge  of  the  shepherds.  The  i^Iy  was,  that  thia  office 
had  always  been  held  by  hidalgos  of  great  honor,  and  that  '  King  D  Alfonso  had  instituted  it  in 
the  person  of  Inigo  Lopea  de  Meodoza,  vhen  the  EnglUh  *hfm  vere first  brought  over  to  Spain* " 
This  dispate  occurring  in  1437,  and  referring  to  an  ancient  title  of  honor  which  had  been  conferred 
as  far  back  as  the  time  of  the  introdaction  of  English  sheep  into  Spain,  and  a  taunt  bein^  given 
in  1437  to  a  deiuxndant  of  a  iudge  of  the  shepherds — that  is,  of  a  Merino— thereby  implying  that 
he,  the  descendant,  was  at  least  of  the  second  or  thii^  generation,  it  is  clear  that  the  English 
sheep  referred  to  could  have  no  reference  to  the  Ck>tteswoldes  exported  in  1464,  as  mentioned  by 
Stowe.  **  How  long  was  it  before  the  Merino  fleece  became  finer  than  that  of  the  original  stock  t" 
asks  Mr.  Soathey ;  and  he  replies.  "  Brito,  who  wrote  toward  the  close  of  the  16th  century,  says^ 
in  praise  of  the  wool  grown  about  Santarem,  it  is  so  fine  that  it  may  vie  with  that  of  Ens^land, 
(monorchia  Lmilania,  f.  i..  p.  93.)  If  the  Spanish  wool  had  been  as  fine  then  as  it  is  now,  he 
would  hardly  have  drawn  his  comparison  from  the  English."*  While  these  facts  are  recorded 
in  Spanish  literature  regarding  the  origin  and  ancient  quality  of  the  wool  of  Spain,  the  opinion 
of  Mr.  Youatt  seoms  much  too  strongly  expressed,  when  be  says  that  "  Europe  and  the  world  are 
originally  indebted  to  Spain  for  the  most  valuable  material  in  the  manufacture  of  cloth."  And, 
agam,  "  The  chonah^  therefore,  may  be  descendants  of  tlie  English  sheep,"  namelv,  those  sent 
to  Spain  in  1464.  "mixed  with  the  common  breed  of  the  countryr ;  bat  farther  than  tnis  England 
cannot,  with  any  degree  of  justice,  urge  the  claim  which  some  nave  done,  of  being  instrumental 
in  producing  the  invaluable  Spanish  wool."t  And  yet,  as  we  have  seen,  sheep  were  probablv 
sent  from  England  to  Spain  long  before  that  date,  or  even  long  before  1437{  for  if  the  King  Al- 
phonso.  mentioned  above'  as  having  instituted  the  order  of  judge  of  the  shepherds,  be  Alfonso  the 
W  ise,  King  of  Leon  and  Castile,  who  is  stated  to  "  have  digested  a  code  of  excellent  laws,  and 
rendered  his  name  famous  in  history  by  his  patronage  of  the  arts  and  sciences/'l  he  reigned  at  the 
early  period  of  from  1252  lo  1264.  And  anutner  fact  mentioned  by  Mr.  Southey — when  Catherine, 
daughter  of  John  of  (Hunt,  was  espoused  to  Henrique  III.,  die  took  English  sheep  with  lier  aa 
her  dowry^fixes  another  exportation  of  sheep  to  Spain  about  1390,  a  considerable  while  prior  to 
the  Cotteswolde  exportation  of  1464  :  and,  if  the  English  sheep  had  been  of  an  inferior  oescrip* 
tion  to  those  of  Spam,  it  is  not  likely  that  tlie  future  Queen  ot  Castile  would  have  taken  them 
with  her  as  her  own  dowry,  in  concluding  this  subject,  Mr.  Soothey  pots  this  doubting  query: 
"  Can  there  possibly  be  any  truth  in  the  remark  of  Yepes  ft.  7,  $  134),  who  says:  '  Daily  expert- 
ence  shown  us  that,  if  a  Inmh  is  suckled  by  a  ^at,  the  wool  becomes  hard  and  hairy ;  and,  on  the 
oontraiy,  if  a  kid  is  suckled  by  a  ewe,  the  hair  beoomes  adftf '  " 


27.    THE  MAKING  OF  BUTTER  AND  CHEESE.|| 

■*  And  now  the  DAiar  claimi  her  choicest  care. 
And  hsif  her  houflehold  find  employment  there : 
Blow  rolls  the  chum—its  losd  of  clogging  cream 
At  once  foregoes  its  quality  and  name  : 
From  knotty  particles,  first  floatfng  wide, 
Congealinn  butter 's  dashed  from  side  to  side ; 
Streams  of  new  milk  through  flowing  coolers  stray. 
And  snow-white  curds  abound,  and  Yriiolesome  whey." 

BX.OOMFIXI.D. 

(2047.)  The  dairy  operations  on  a  farm  of  mixed  husbandry  are  limited, 
both  in  regard  to  the  season  in  which,  and  the  quantity  of  materials  by 
which,  they  can  be  prosecuted.  Until  the  calves  are  all  weaned,  which 
can  scarcely  be  before  the  end  of  June,  there  is  no  milk  to  spare  to  make 
butter  or  cheese,  but  what  of  the  former  may  suffice  for  the  inmates  of  the 
farm-house;  and' as  some  of  the  cows,  at  least,  will  have  calved  4  months 
before  all  the  cows  are  free  to  yield  milk  for  the  dairy,  a  full  yield  of  milk 
cannot  be  expected  from  them  even  when  entirely  supported  on  grass.— 
But  though  ihus  limited,  both  in  regard  to  length  of  time  and  amount  of 
milk,  there  is  ample  opportunity  for  performing  every  dairy  operation,  ac- 
cording to  the  taste  and  skill  of  the  dairy-maid.     For  example :  Butter 

.     [I  The  dairy  products  of  the  United  Scatea  in  1840  wete  put  down  at  #33,787,008. 

Ed.  Farm.  Lib.] 

*  Sonthey's  Omnlsna,  toL  fi.  t  Touatt  on  Sheep.  t  Biglsnd's  View  of  the  Woild.  vol  IL 
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may  be  made  from  cream,  or  from  the  entire  sweet  milk.  It  may  hi^  niad# 
up  fresh  for  market,  or  sahed  in  kits  fctr  families  or  dealers.  Cheese  naj 
also  be  made  from  sweet  or  skimmed  milk,  for  the  market ;  and  any  ran- 
ety  of  fancy  cheese  may  be  made  at  a  time — such  as  cream-cheese,  imitap 
tion  Stilton,  Gloucester,  or  Wiltshire.  With  all  these  means  at  command, 
to  a  moderate,  indeed,  but  available  extent,  it  is  quite  possible  for  the 
dairy-maid  to  display  aa  much  skill  and  taste  in  her  art  on  a  mixed  as  oa 
a  dairy  farm — ^not  only  in  these  respects,  but  in  the  endless  forms  in  which 
milk  may  be  served  on  the  table  of  the  farmer.  In  short,  the  only  advant- 
age a  dairy-farm  possesses  over  one  of  mixed  husbandry  is,  that  all  its 
dairy  operations  are  conducted  on  a  larger  scale. 

(2048.)  The  milk-Junue^  large  enough  and  otherwise  convenient  and 
suitable  for  a  farm  of  mixed  husbandry,  may  be  seen  represented  in  plan 
at  m,  fig.  32 ;  and  the  cheese-room  adapted  to  the  same  is  seen  in  plan  at 
A,  fig.  33.  The  mode  in  which  a  milk-house  should  be  fitted  up,  is  de- 
scribed in  (231),  as  well  as  a  cheese-room  in  (237). 

(2049.)  The  utejuils  with  which  a  dairy  should  be  supplied,  comprise  a 
laree  number  of  articles,  though  all  of  simple  construction.  The  milk' 
dune$  are  composed  of  stone-ware,  wood,  metal,  or  stone.*  The  stone- 
ware consists  of  Wedgewood  and  common  ware ;  the  wooden  of  copper- 
work,  of  oak-staves  bound  with  hoops  of  iron ;  the  metal  of  block-tin,  or 
of  zinc  ;  and  the  stone  are  hewn  out  of  the  block,  and  polished.  Besides 
these,  utensils  formed  of  a  combination  of  materials  are  used,  such  as 
wooden  vessels  lined  with  block-tin  or  zinc,  and  German  cast-iron  dishes 
lined  with  porcelain.  Of  the  whole  variety,  the  stone  and  wooden  ones 
lined  with  metal,  are  stationary,  and  the  rest  movable.  All  milk-dii<he8 
should  be  of  a  broad  and  shallow  form,  for  the  purpose  of  exposing  a  lai^ge 
surface  with  a  shallow  depth  of  milk,  in  order  to  facilitate  the  disengage- 
ment of  the  several  parts  of  the  milk.  There  seems  to  be  a  difierence  of 
opinion,  which  of  those  substances  have  the  greatest  influence  in  disen- 
gaging the  greatest  quantity  of  cream  from  die  milk.  I  have  heard  it 
maintained  at  one  place  that  stone  is  much  the  best ;  at  another,  that  wood 
is  the  l)est ;  at  another,  that  stone- ware  is  preferable  to  all  others,  and  of 
the  two  kinds  of  stone-ware  that  of  the  common  ware  is  better  than 
Wedgewood's  ;  and  at  another,  that  zinc  is  by  far  the  best ;  from  all  which 
difference  of  opinion  I  would  infer  that  the  subject  has  not  been  satisfac- 
torily ascertained  by  comparative  experiment,  and  which  I  believe  to  be 
the  case ;  but  I  am  sure  that  different  management,  even  in  the  same  cir- 
cumstances, will  produce  very  different  results  in  this  product  of  milk. 
Independently  of  the  consideration  of  cream,  however,  other  circumstances 
ahould  be  regax*ded  in  making  choice  of  milk-dishes.  Wooden  ones  re- 
quire much  labor  to  keep  them  thoroughly  clean,  though  they  are  the  least 
liable  to  injury  in  the  use.  Metal  ones  also  require  much  cleaning,  and 
are  liable  to  be  bruised  ;  and  it  is  not  questionable  that  they  are  unwhole- 
some for  milk,  if  not  kept  thoroughly  clean.  Tin  pi'tduces  no  injurious 
salt  with  the  acid  of  milk ;  but  the  salt  produced  by  th^  action  of  lactic 
acid  upon  zinc,  is  believed  to  be  in  a  slight  degree  poisonous  to  the  human 
stomach.  At  all  events,  the  thought  of  keeping  milk  in  metallic  ditches  is 
unpleasant  to  the  mind.  Stone- ware  is  easily  frangible,  but  is,  neverthe- 
less, so  cheap,  so  easily  cleaned,  and  so  safe  in  use,  that  it  fol'ms  the  most 
convenient  material  for  milk-dishes  to  every  class  of  country  people.  The 
advantage  of  Wedgewood  ware  consists  in  its  hardness,  and  theSdurability 
of  its  glazing.    The  price-  of  dishes  of  common  ware,  of  16  inches  in  di-^' 

[*  Better  if  madA  of  glsa^  wjtb.t^eir  capacity  itamped  in  the  makw^.         Ei.  Form.  I4^.\ 
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ameter,  k  9cl.  each ;  of  Wedge  wood's  ware,  from  12  incbes  to  24  incbei^ 
Krom  2s.  to  8d.  each ;  of  wood,  16  inches  diameter  and  4  inches  deep,  2^ 
each,  and  of  zinc,  18  inches  in  diameter,  3s.  9d.  each,  and  others  ai*e  3d. 
per  inch  more  or  less,  as  the  diameter  increases  or  diminishes  from  thjfi 
0ize. 

(2050.)  The  other  utensils  are  :  Creaming  scallop,  for  taking  the  cream 
off  milk ;  a  jar  for  containing  the  cream  until  it  is  chuiTied ;  a  Wedge- 
wood  one,  with  top  and  opening  l6  it  to  he  covered  with  muslin,  to  keep 
out  dust  and  let  iu  air,  costs  frc^  6s.  to  7s.  6d. ;  a  chum,  of  which  there 
are  many  forms,  all  ef  which  will  be  found  described  below  by  Mr.  Slight; 
a  fiat  wooden  kit,  to  wash  butter  in ;  scales  and  weights  for  weighing  but- 
ter, whether  in  pounds,  fractional  parts  of  a  pound,  or  in  the  lump;jax)l 
or  firkius  for  packing  salted  butter ;  moulds  for  forming  prints  of  butter 
for  the  table;  covered  dishes  for  holding  fi'esh  butter  m  pounds;  a  tiib 
for  earning  the  milk  in  when  about  to  make  cheese  ;  a  curd-cutter,  and  ^q 
curd-breaker ;  a  drainer  to  lay  across  the  cheese-tub  whiJWfie  whey  it 
straining  from  the  curd ;  cheese-vats  for  giving  the  form  to  cheese ;  -a ,. 
cheese-press,  a  figure  of  the  most  convenient  and  powerful  fonii  of  which 
is  given  below ;  a  furnace  and  ])ot  for  heating  water  and  milk  4  atitl  a  sup- 
ply of  Hpring- water  is  an  essential  concomitant  to  a  dairy. 

(205  L)  A  word  or  two  on  chums.  The  old-fashioned  upright  harfd- 
plunge-chum  is  now  confined  chiefly  to  the  use  of  small  fanners  and  cot- 
ters ;  but,  when  inanimate  power  is  applied  to  the  making  of  butter,  the 
upright  churn  is  yet  used  by  many  dairy  farmers  who  conduct  their  opera- 
tions on  a  large  scale.  About  20  years  ago  the  barrel -chum  was  much  in 
vogue,  and  it  was  very  well  suited  for  making  butter,  as  it  kept  all  thp 
cream  in  constant  agitation ;  but  the  trouble  required  to  keep  it  clean, 
from  its  incoovenient  form  to  get  within  it,  has  tended  to  bring  it  into  dia-  , 
repute.  It  is  now  superseded  by  the  box-churn,  whose  constniction  acd-  ^ 
mits  of  its  being  easily  taken  to  pieces  and  cleaned.  Of  the  two  forms  <tf  . 
box-churn,  I  prefer  the  one  in  which  the  agitators  move  horizontally,  be- 
cause it  can  be  filled  to  any  degree  of  fullness,  without  danger  of  the  cream 
or  milk  working  out  of  the  journal-holes  of  the  axle.  Long  ago,  smi^l 
churns  were  in  repute ;  though  they  fell  into  desuetude,  but  lately  hai« 
again  come  into  use,  and  for  making  small  quantities  of  butter  they  aro 
admirably  adapted.  Vaiious  constructions  of  small  churns,  intended  XP 
regulate  the  temperature  of  the  cream,  have  of  late  been  proposed,  some 
of  which  are  noticed  below. 

(2052.)  A  word  or  two  also  on  cleanliness.  Unless  the  milk-honse  !|o 
kept  thorougMff  clean,  in  its  walls,  floors,  and  shelves,  the  milk  will  be- 
come tainted ;  and  in  order  to  keep  them  clean,  the  floor  and  shelvM 
should  be  of  materials  that  will  liear  cleansing  easily  and  quickly.  la 
most  fkim-houses  Uie  shelving  is  of  wood,  and  the  floor  of  pavement  >et 
brick.  Wooden  shelvea  can  be  kept  clean,  but  are  too  warm  in  summer. 
Stone  shelving  is  bettc^ybut  must  be  polished^  otherwise  cannot  be  siilfi<* 
ciently  cleaned  ;  and  40  be  kept  clean,  requires  at  times  to  be  nibbed  wllh 
fandstone.  Marble  'delving  is  the  best  of  illl  for  coolness  and  cleanlinemi 
and  they  are  not  Jso  expensive  as  many  imagine.  Polished  paveme^ 
makes  a- more  durable,  easier  deaned,  and  cooler  floor  tlian  brick,  lliefe 
should  l>e  ample  means  of  ventilation  in  the  daiiy  when  required  ;'  tl^e 
principal  object;  however,  not  being  so  much  a  constant  change  or  A  larger 
quantity  of  ai^  as  an  equality  of  temperature  through  summer  and  win- 
ter. To  obtain  this  desideratum,  the  windows,  which  should  fare  the^« 
or  £.,.  ahould  not  be  opened  when  the  temperature  of  the  air  is  above  ee 

l^low  the  pro|>er  one«  which^  90  an  averagOt  mat  be  stated  at  e'iO^  Pafaiiii|!> 
{ma)    .  T 
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belt.  The  milk-house  should  he  thoroughly  dry  ;  the  least  natural  damp  ia 
the  walls  and  floor  will  emanate  a  heavy  fungus-like  odor,  very  detrimen- 
tal to  the  flavor  of  milk  and  its  products.  The  utensils  should  all  be  kept 
thoroughly  clean,  and  exposed  to  and  dried  in  the  air.  Some  dairy-maids 
are  so  careless  in  this  respect,  that  I  have  seen  seams  of  green  and  yellow 
rancid  butter  left  in  the  comers  and  angles  of  chums,  and  a  heavy  smell 
of  dirty  woolen  rags  pervading  wooden  utensils.  However  eflTectual 
woolen  scrubbers  may  be  in  removing  creasiness  left  by  milk  and  butter 
on  wooden  articles,  they  should  never  be  employed  in  a  dairy,  but  only 
coarse  linens,  which  should  always  be  washed  clean  in  hot  water  without 
soap,  and  dried  in  the  air.  All  the  vessels  should  be  quickly  dried  with 
linen  cloths,  that  no  feeling  of  clamminess  be  left  on  them,  and  then  ex- 
posed to  the  air.  In  washing  stone-ware  dishes,  they  should  not  be  dried 
at  that  time,  but  set  past  singly  to  drip  and  dry ;  and  they  should  be  rubbed 
bright  with  •a  linen  cloth  when  about  to  be  used.  If  dried  and  set  into 
one  another  after  being  washed,  they  will  become  quite  clammy.  The 
great  objection  to  using  stone  milk-coolers  is  the  difiiculty  of  drying  them 
thoroughly  before  being  again  used.  No  milk-house  should  be  so  situate 
as  to  admit  the  steam  rising  from  the  boiler  which  supplies  hot  water  for 
washing  the  various  utensils ;  nor  should  the  eround  before  its  windows 
contain  receptacles  for  filth  and  dust,  but  be  laid  out  in  grass,  or  furnished 
with  evergreens.  It  is  said  that  the  odor  from  the  blossom  of  the  com- 
mon elder,  Sambucus  nigra,  in  summer  is  a  complete  muscafuge,  if  I  may 
be  allowed  to  coin  a  word. 

(2053.)  The  articles  which  engage  the  dairy-maid's  attention  within  the 
dairy  are  milk,  butter,  and  cheese ;  and,  first,  as  to  milk,  1  have  already 
said  that  the  milk  is  drawn  from  the  cow  into  a 
pail  (1670),  the  most  convenient  form  of  which  is 
given  in  fig.  376,  and  the  size  of  which  may  vary 
to  suit  the  pleasure  of  the  dairy-maid  It  is  made 
light,  of  thin  oak  staves  bound  with  iron  hoops, 
and  costs  from  2s.  6d.  to  5s.,  according  to  the  size. 
The  milk,  in  being  drawn  from  the  cows,  is  put 
into  a  tub,  and  left  to  cool ;  but  not  to  become  so 
cold  or  stand  so  long  as  to  separate  the  cream. 
The  tub  should  be  placed  in  the  air,  and  out  of 
reach  of  animals,  such  as  cats  and  dogs.  After  it 
has  cooled,  the  milk  is  passed  through  the  milk- 
•ieve  into  the  milk-dishes,  and  as  much  only  is  put 
into  each  dish  as  not  to  exceed  2  inches  in  depth. 
To  know  at  once  the  age  of  milk  in  the  dishes, 
(me  mark  or  score  should  be  made  with  chalk  on 
the  dishes  just  filled,  to  show  that  they  contain  the 
last  drawn  milk,  or  freshest  meal ;  a  second  mar^  is  made,  at  the  same 
time,  on  the  dishes  containing  the  meal  before  this ;  and  a  third  is  put  on 
the  dishes  containing  the  milk  di^wn  before  the  second  meal,  and  which 
constitutes  the  thiid  meal,  or  oldest  milk.  If  the  cows  are  milked 
three  times  a  day,  when  the  first  mark  is  put  on  the  dishes  of  the  evening 
meal,  those  of  the  morning  meal  of  the  same  day  will  have  3  marks,  to  in- 
dicate its  being  the  third  meal  previous,  and  the  dishes  of  the  mid-day  or 
second  meal  will  have  2  marks.  At  every  meal  all  the  utensils  that  have 
been  used  should  be  thoroughly  cleaned,  and  set  past  dry,  ready  for  use 
when  required. 

(2654.)  The  next  care  of  the  dairy-maid  is  taking  the  cream  off  the  milk. 
In  ordinary  weather  in  summer  the  cream  should  not  be  allowed  to  remain 
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longer  on  the  milk  than  3  meals — ^that  is,  when  a  fresh  meal  is  brought  in, 
the  cream  should  be  taken  off  the  dishes  which  have  3  marks,  when  the 
milk  will  be  20  or  22  hours  old ;  but,  should  the  weather  be  unusually 
warm,  the  milk  should  not  be  allowed  to  be  more  than  18  hours  old,  or 
that  having  2  marks,  before  the  cream  is  taken  off  it.  For  example :  in 
ordinary  routine,  the  cream  of  the  previous  mid -day's  milk  should  be  taken 
off  in  the  morning,  and  at  mid-day  the  milk  of  the  previous  evening  would 
be  creamed,  and  so  on ;  but,  when  the  weather  is  veiy  warm,  it  would  be 
well  to  anticipate  the  creaming  of  one  meal,  and  take  the  cream  of  the  two 
oldest  meals  at  one  time,  and  in  this  way  take  off  all  the  cream  that  can 
be  got  every  18  hours.  The  reason  for  .using  this  precaution  in  taking  off 
cream  is,  that  the  milk  should  on  no  account  be  allowed  to  become  sour 
before  the  cream  is  taken  off,  because  the  cream  of  sour  milk  makes  bad 
butter.  Let  sweet  cream  become  ever  so  sour  after  being  taken  off  the 
milk,  and  no  harm  will  accrue  to  the  butter.  Not  that  sour  cream  off  sour 
milk  is  useless,  or  really  deleterious,  for  it  may  be  eaten  with  relish  by  it- 
self, as  a  dessert,  or  with  porridge.  The  cream  is  skimmed  off  milk  with 
a  thin,  shallow  dish,  called  a  skimmer  or  creamer.  It  may  be  made  of  wood 
or  of  stone-ware  ;  and,  of  the  two  substances,  the  ware  is  preferable  for 
cleanliness;  and,  of  ware,  Wedgwood's  or  porcelain  is  the  best,  beine 
light,  thin,  hard,  highly  glazed,  and  smooth.  There  is  no  other  way  of 
taking  cream  off  dishes  but  with  a  skimmer ;  but  in  stationary  coolers,  of 
metal  or  of  stone,  a  spigot  is  drawn  cautiously  from  a  hole  in  the  bottom, 
through  which  the  milk  runs  slowly  down  into  a  vessel,  and  the  cream  is 
left  on  the  bottom  of  the  vessel ;  and  this  manner  of  separating  the  cream 
from  the  milk  is  said  to  be  the  most  effectual ;  but,  of  course,  the  skimmer 
can  be  used  for  creaming  the  milk  in  coolers,  as  well  as  other  dishes.  The 
cream,  when  taken  off  the  milk,  is  put  into  a  cream^ar,  in  which  it  accu- 
mulates until  churned  into  butter.  Every  time  a  new  portion  of  cream  is 
put  into  the  jar,  the  cream  should  be  stirred,  in  order  to  mix  the  different 
poitions  of  cream  into  a  uniform  mass.  '  The  stirring  is  usually  done  with 
a  stick  kept  for  the  purpose,  but  spoons  of  Wedgwood  ware  are  made  for 
doing  it.  The  cream  soon  becomes  sour  in  the  jar,  and  it  should  not  be 
kept  too  long,  as  it  is  apt  to  contract  a  bitter  taste.  Twice  a  week  it  should 
be  made  into  butter,  however  little  the  quantity  may  be  at  a  time.  The 
skimmed  milk  is  put  into  a  tub  and  made  into  cheese ;  but,  if  a  cheese  is 
only  made  every  other  day,  the  milk  kept  for  the  following  day  should  be 
scalded  before  it  is  put  into  the  tub. 

(2054.)  On  Converting  cream  into  butter ^  the  first  act  is  to  put  the  chum 
into  a  proper  state.  It  is  assumed  that  the  chuni  when  last  used  was  put 
aside  in  a  thoroughly  clean  and  dry  state.  This  being  the  case,  a  little  hot 
water,  about  2  quarts,  should  be  poured  into  it  to  scald  and  rinse  it.  In 
summer  it  should  be  rinsed  with  cold  water  after  the  hot,  but  not  in  win- 
ter. Some  people  sorinkle  a  little  salt  into  the  chum  before  the  cream  is 
put  into  it,  but  whether  it  does  any  good  or  not  I  cannot  say.  The  chum 
Doing  thus  prepared,  the  cream  is  strained  into  it  through  a  bag  of  coarse, 
open  sort  of  linen  cloth,  well  known  under  the  name  of  cheese-cloth.  Thb 
cloth  is  always  kept  in  a  sweet  state,  no  soap  ever  being  employed  to  wash 
it.  It  is  dipped  in  water,  and  then  held  over  the  chum ;  and,  on  the  cream 
being  slowly  poured  into  it  from  the  jar,  the  greater  proportion  will  mn 
through  into  the  churn ;  but  the  clotted  part,  which  will  contain  in  it  dust, 
drowned  flies,  moths,  and  spiders,  and  other  impurities,  which  it  is  impos- 
ffible  to  keep  out  of  an  open  cream-jar,  the  cloth  will  keep  back,  on  being 
gently  pressed.    In  the  small  hand  plun|2re-chum,  and  in  a  barrel-chum, -a 

chum-cloth  is  required  to  be  put  round  the  mouth  of  the  former,  and  nn» 
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tlie  buiig  of  the  Ifttter,  to  prevent  tbe  creain  being  tbroifm  oat  in  dhtitii- 

ihg.     The  tenlperature  at  which  cream  is  put  into  the  chum  has  a  conakl- 

eraMe  influence  on  the  time  which  the  butter  will  take  to  make,  and  ako 

'\oii  the  weight  of  butter  obtained  from  a  given  quantity  of  cream.     It  has 

been  found  that  56^  Fahrenheit  is  the  temperature  which  best  attains  these 

ends,  and  it  is  one  easilj  attained  in  a  cool  apartment  early  of  a  summer's 

'  looming.    The  churning  should  be  done  slowly  at  first,  until  the  creite 

'  has  been  completely  broken — that  is,  rendered  a  uniform  mass*— when  '  it 

•  beccmies  thinner^  and  the  churning  is  felt  to  be  easier.     During  the  break- 

•  ing  of  the  create  a  good  deal  of  gas  is  evolved,  which  is  usually  let  off  bj 
•a  small  spigot<>bo1e,  if  the  chum  be  tight,  such  as  a  baiTel-chum ;  but  iu 
•other  chums,  which  have  a  cover,  the  air  escapes  of  itself.  When  the  mo- 
tion of  churning  is  rotatory,  it  should  be  continued  in  the  same  direction* 
and  not  changed  backward  and  forward.  I  am  not  sure  that  a  satisfartofj 
-reason  can  be  given  f«>r  continuing  uniform  motion,  but  the  opinion  is  that 
'the  butter  is  formed  more  simultaneously,  and  that  the  backward  and  for- 
ward motions  are  apt  to  make  the  butter  soft.     It  is  certain,  at  all  events* 

'  when  the  motion  is  uniform  and  rather  slow,  the  butter, ^whenever  it  is 
formed,  is  felt  to  stop  the  motion  of  the  agitators  at  once.  Aft^r  the  create 
has  been  broken,  the  motion  may  he  a  little  increased,  and  continued  so 

•  until  a  change  is  heard  in  the  sound  within  the  chum,  from  a  smooth  to  a 
faanh  tone,  and  until  an  unequal  resistance  is  felt  to  be  given  to  the  agim- 
tors.  The  butter  may  soon  be  expected  to  fbim  after  this,  and,  by  increase 
ing  the  motion  a  little  more,  it  will  form  the  sooner,  and,  the  moment  it  is 
formed,  the  motion  should  cease.     The  rate  of  motion  in  churning  Initter 

Ms 'of  some  importance,  for,  when  performed  too  slt>wly,  a  longer  time  will 
'  be  spent  in  churning  than  is  necessaiy,  and  the  butter  will  be  sti-ong-tasted ; 
-  and,  on  the  othei  hand,  when  the  motion  is  too  rapid,  the  butter  will  be 
'  9bh  and  frothy,  when  the  churning  is  said  to  have  Ifurtt.    In  very  wntm 

•  Weather,  and  when  the  cream  is  put  in  too  warm,  the  churning  is  lieble  to 
'  burst  vnth  any  degree  of  fast  motion,  and  hence  the  judgment  is  requii-ed 

to  be  exercised  in  the  circumstances.     I  suppose  that  the  most  proper  roo- 

'tion  in  churning  has  never  been  ascertained  by  experiment,  and  to  derer- 

'  mine  which  would  prolial>ly  lie  tedious,  but  it  would  be  worth  M'hile  I  eing 

'  tried.    Wiien  butter  forms  from  cream  in  }  of  an  hour  to  I  hour  churning, 

it  is  satisfactory  work ;  when  it  comes  much  sooner  it  will  he  soft,  and 

when  much  later  it  will  l>e  strong-tasted.     The  temperature,  by  agitation 

durinc^  churning,  rises  3^  or  4^. 

'{2055.)  Immediately  on  being  formed,  butter  should  ne  taken  out  of  the 

chum  and  put  into  the  Iwtter  tub,  otie  of  a  broad  and  shallow  form,  to  he 

worked  up.     A  little  cold  water  being  first  put  into  the  tub.  and  the  rnb 

'  iet  in  an  raclined  position,  the  butter  is  spread  out,  rolled  up  round  the 

edges,  and  pressed  out  by  the  palm  of  the  hand,  in  order  to  dqiHve  it  Af 

alt  tbe  buttemnilk—^fbr  the  least  portibn  of  that  ingredient  retained  in^t 

"would  soon  render  it  rancid.     The  milky  water  is  poured  off,  and  fr^h 

'poon^d  in,  and  the  butter  is  again  washed  and  rubbed  as  6ft6n  as  the  wa* 

^  ter  becomes  mitky.     If  intended  to  be  kept  or  disposed  of  in  a  fresh  state, 

'-Che'  large  lump  is 'divided  axid  weighed  in  scales  in  1  lb.  or  ^  lb.  lunyps 

•"each,  and  placed  iseparatbly  In  the  tuK among  water.     Each  lump  is  thi^n 

"tikipped  ftnhly  by  the  hand  and  formed  intf>  the  usual  form  in  whith  pontftls 

rland  half-peiind^  of  bittter  are  disposed  of  in  the  part  of  the  <'Ounrry  In 

*^ich  your' farm  isisituate.    For  the  table  any  requisite  miml*er  of  tfle 

t  pounds  shotild  be  moulded  f#nm  thelntnp  into  prints  acco^liuji:  to  xttM^^ 

^''otnXkiii  liiio'  ^OA^^  blain.    TU 
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made-up, batter  is  then  floated  in  jaia  with  covers,  in  a  cloori  strong  brine  • 
of  salt  and  water,  fit  to  fioat  an  egg,  made  ready  for  the  purpose. 

(2057.)  Objections  have  been  urged  against  the  use  of  the  band  in  mak- 
ing* up  butter,  and  small  wooden  spades  recommended  to  be  employed  for 
the  purpose ;  and  the  use  of  water  has  also  been  ol^ected  to  making  up 
of  buttei*,  as  it  is  said  to  deprive  the  butter  of  its  pleasing  aroma.  A  wo-' 
man  who  has  hot,  clammy  hands,  should  never  become  a  dairy-maid,  for. 
butter  being  very  susceptible  of  taint,  its  flavor  will,  no  doubt,  be  injured, 
by  the  heavy  smell  of  sweaty  hands ;  but  clean,  cool  hands — rendered  so 
by  washing  in  warm  water  and  oatmeal,  not  ioap^  and  then  rinsed  and' 
stjeeped  in  cold  water — ^hands  so  prepared  will  make  up  butter  far  cleaner 
and  more  solid  than  any  instrument,  whether  of  wood  or  of  any  other  ma- 
terial ;  and  as  to  cold  water  injuring  butter,  there  can  be  no  such  strong 
afiiiiity  between  a  fatty  matter  like  butter  and,  cold  water,  as  that  the  lat- 
ter shall  dissolve  any  essential  ingredient  out  of  the  former ;  at  all  events, . 
water  will  more  efi*ectually  take  away  any  milky  substance  from  butter 
than  any  dry  instrument  that  can  be  used,  or  even  all  the  art  the  hand 
alone  can  accomplish.  Let  the  trial  be  made  both  ways,  and  their  com- 
parative eflicacy  be  tested  by  keeping  the  butter  fresh,  and  seeing  which 
will  keep  the  longest  sweet, 

(2058.)  If  the  butter  is  intended  to  be  salted,  it  is  somewhat  differently 
treated.     After  being  washed  clean,  as  above  described,  it  is  weighed  in 
the  scales,  and  salt  is  immediately  applied.     Practice  varies  much  in  the. 
quantity  of  salt  given  to  butter,  so  much  as  from  1  oz.  of  salt  to  1  lb.  or 
butter,  to  ^  oz.  of  salt  to  14  lbs.  of  butter :  1  oz.  to  1  lb.  is  too  much — it  is , 
like  curing  butter  with  as  httle  art  as  a  salt  herring — \  oz.  of  fine  pure  saltj 
being  quite  sufficient ;  and  this  quantity  is  intended  for  keeping-butter,  for 
as  to  powdered  butter  for  immediate,  use,  \  oz.  to  2  lbs.  is  quite  sufficient. 
In  the  process  of  saltine,  the  butter  is  spread  out  in  the  tub,  and  the  salt, 
g^und  fine,  is  sprinkled  over  it  by  little  and  little,  and  the  butter  rolled . 
up  and  nibbed  down  with  the  side  of  the  hand  until  the  whole  mass  ap- 
pears uniform,  and  is  considered  to  be  incorporated  with  the  salt.     To  in- 
sure i^niform  salting,  only  half  the  salt  should  be  applied  at  once,  and  the 
butter  lumped  and  set  aside  until  next  day,  when  the  other  half  of  the  sail; 
should  be  rubbed  in.    Whatever  of  brine  or  milk  may  have  subsided  from 
tbe  lump,  in  the  mean  time,  should  be  poured  off!    The  salted  lump  is  then 
put  into  the  jar  or  firkin  on  the  second  day.     One  great  advantage  of  de- 
erring  the  making  up  of  butter  untU  the  second  day  is  that,  without  it,  the 
itutter  will  not  assume  that  firm,  smooth*  waxy  texture,  which  is  so  charac- 
ttsristic  a  property  of  food  butter.    Butter  when  kitted  is  pressed  firmly^ 
down  in  all  points,  and  great  care  taken  that  it  be  particularly  pressed 
with  the  side  of  the  finger  round  the  circumference  of  the  Jar,  and  its  sub- 
stance made  solid,  and  its  surface  flat  and  smooth*    If  a  mrmer  churning; 
of  butter  had  been  put  into  the  jar,  its  surface  should  be  raised  up  into 
regular  furrows,  that  the  new  lump  of  butter  may  be  commingled  with' 
what  was  put  into  the  kit  before.     The  compressing  of  butter,  then,  into 
the  kit,  is  of  great  importance,  inasmuch  as,  if  the  least  cell  of  air  be  leflt 
in  its  mass,  or  get  access  by  the  sada  of-  the  Id t,  it  will  wind  the  butter- 
that  is,  impart  to  it  a  rancid  tastb.    Afler  the  kit  has  been  filled  within  an 
nicb  of  the  top,  the  batter  is  m«de  smooth,  and  covered  with  a  new  piec€^ 
of  wetted  white  linen  or  cotton*  cloth.     Tp  secure  its  gpoodness,  butter 
should  be  salted  immediately  on-  heipg  made. 

(2059.)  The  state  of  the  lot  should  be  paartioularly  examined  before  i^  is 
used  for  packing  butter.  If  composed  oi  stone-ware,  it  is  easily  cleansea 
and  rendered  sweet    A  wooden  kit  thatlias  been  used  bolbre  b)ioi414 b^ 
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fined  witb  water  for  some  time,  to  render  it  water-tight  by  the  swelBng  6£ 
the  edges  of  the  staves.  It  should  then  be  repeatedly  scalded  with  hot 
water,  and  exposed  to  the  air,  and,  just  before  being  used,  should  be  rinsed 
with  cold  water,  and  a  slight  sprinkling  of  salt  scattered  over  its  bottona. 
A  new  wooden  kit  requires  somewhat  different  treatment,  because  the  odor 
fi^m  the  new  wood  will  impan  a  disagreeable  flavor  to  the  butter.  It 
should  be  filled  with  water  mixed  with  grarden  mould,  or  with  lime-shells 
and  water,  for  some  days,  and  the  mixture  occasionally  stirred ;  after  which 
it  should  be  thoroughly  scrubbed  and  cleansed  with  hot  water,  and  rinsed 
with  cold  water,  and  salted  before  being  used. 

(2060.)  The  quality  of  the  salt  has  a  material  effect  on  the  taste  of  the 
butter  that  has  been  salted  with  it  Ordinary  sea-salt  contains  a  consider- 
able proportion  of  other  salts  which  are  bitter,  and,  of  course,  they  will 
have  effect  upon  the  butter  as  well  as  the  true  salt.  ''  It  is  easy,  however, 
to  purify  the  common  salt  of  the  shops  from  these  impurities,"  says  Pro- 
fessor Johnston,  "  by  pouring  2  quarts  of  boiling  water  upon  1  stone  or  2 
of  salt — stirring  the  whole  well  about,  now  and  then,  for  a  couple  of  hours, 
and  aflerward  straining  it  through  a  clean  cloth.  The  water  which  runs 
through  is  a  saturated  solution  of  salt,  and  contains  all  the  impurities,  but 
may  he  used  for  common  culinary  purposes,  or  may  be  mixed  with  the 
food  of  the  cattle.  The  salt  which  remains  in  the  cloth  is  free  from  solu- 
ble salts  of  lime  and  magnesia,  and  may  be  hung  up  in  the  cloth  till  it  is 
dry  enough  to  be  used  for  mixing  with  the  butter  or  vnth  cheese."* 

(2061.)  Butter  assumes  a  texture  accoi*ding  as  it  has  been  treated.  When 
burst  in  the  churning,  it  is  not  only  soft  but  frothy,  and,  on  being  cut  with 
the  knife,  seems  as  if  it  could  be  compressed  into  much  less  bulk.  "When 
churned  too  rapidly,  especially  in  warm  weather,  the  churning  may  not 
advance  to  the  deg^e  of  bursting,  but  the  butter  will  always  continue  soft, 
and  never  assume  a  firmness,  though  worked  up  with  ever  so  much  care, 
and  in  the  coolest  manner;  and,  when  one  piece  is  separated  from  another^ 
they  are  drawn  asunder  with  a  jagged  surface,  and  stick  to  the  knife  that 
cuts  them.  Soft  butter  will  not  keep  long,  whether  salted  or  fresh.  When 
over-churned — that  is,  when  the  churning  has  been  continued  after  the 
butter  had  been  formed,  it  becomes  soft,  not  unlike  the  state  when  it  is  too 
rapidly  churned.  When  properly  churned,  both  in  regard  to  time  and 
temperature,  butter  becomes  firm  with  very  little  working,  and  is  tena- 
cious ;  but  its  most  desirable  state  is  that  of  waxy,  when  it  is  easily  mould- 
ed into  any  shape,  and  may  be  drawn  out  a  considerable  length  before 
breaking.  It  is  only  in  this  state  that  butter  has  the  rich  nutty  flavor  and 
•mell,  which  impart  so  high  a  degree  of  pleasure  in  partaking  it.  To 
judge  of  butter,  it  is  not  necessary  to  taste  it — the  smooth,  unctuous  feel, 
on  rubbing  a  small  piece  between  the  finger  and  thumb,  expresses  at  once 
its  richness  of  quality ;  the  nutty  smell  indicates  a  similar  taste ;  and  the 
bright,  glistening,  cream-colored  surface  shows  it  to  be  in  a  clean  state. 

(2062.)  What  I  have  stated  in  reference  to  the  making  of  butter,  applies 
especially  to  that  obtained  from  cream  alone,  and  from  cream  in  the  usual 
state  for  butter — ^namely,  after  it  has  become  sour  by  keeping ;  but  butter 
can  be  obtained  from  sweet  cream  as  well,  though  churning  rendera  its 
buttermilk  sour,  as  well  as  that  always  is  from  sour  cream.  To  have  but- 
ter in  perfection  from  sweet  cream,  it  should  be  churned  every  day ;  and, 
as  the  supply  of  cream  daily  is  usually  very  limited,  a  smaller  churn  than 
usual  is  most  convenient  to  be  used ;  and  for  this  purpose  there  is,  per- 
haps, none  better  than  the  table-chum  figured  hereafter— by  the  peculiar 
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construction  of  which,  being  placed  in  a  vessel,  the  temperature  of  the 
cream  can  be  regulated  in  all  seasons.  I  see  it  alleged  in  adveitisements 
of  churns  of  similar  construction  to  this,  that  butter  may  be  made  from 
cream  in  10  or  12  minutes.  I  have  made  several  experiments  with  such 
a  table-chum,  in  churning  cream  at  different  temperatures,  and  with  differ- 
ent velocities,  but  never  obtained  good  butter  in  less  than  30  minutes ;  and» 
when  formed  so  quickly  as  in  15  minutes,  the  butter  was  as  soh  as  froth. 
I 'have  heard  it  alleged  that  butter  of  the  finest  quality  cannot  be  obtained 
from  sweet  cream ;  but  the  allegation,  I  suspect,  is  made  by  persons  who 
have  little  expeiience  of  butter  from  sweet  cream.  So  far  am  I  from  co- 
inciding in  this  opinion,  that  I  know  butter  of  the  richest  quality,  and  of 
the  finest  flavor  and  appearance,  can  be  made  from  sweet  cream.  Were 
this  butter  not  necessarily  good,  would  the  nobles  of  the  land  have  it  upon 
their  tables  eveiy  morning  1  It  is  true  that  sweet  cream  requires  longei 
churning  than  sour — still,  butter  is  obtained  from  it  in  from  30  to  40  min- 
utes ;  and,  if  it  is  an  unprofitable  mode  of  using  cream,  that  is  a  different 
question.  For  my  own  taste,  I  would  never  desire  better  butter,  all  the 
year  round,*  than  that  chuiiied  every  morning  in  a  small  churn  from  sweet 
cream.  Such  butter,  on  new  baked  oat-cake,  cooled,  with  a  little  virgin 
flower-honey,  and  a  cup  of  hot,  strong  coffee,  mollified  with  crystalized 
sugar  and  cream,  such  as  the  butter  had  been  made  from,  is  a  breakfast 
worth  partaking  of,  but  can  seldom  be  obtained. 

(2063.)  Besides  cream,  butter  is  made  from  sweet  milk  ;  but,  to  obtain 
which,  a  large  churn  is  requited,  and  the  churning  continued  for  a  long 
time,  seldom  less  than  3  hours.  When  the  quantity  of  milk  is  large,  power 
other  than  human,  whether  of  steam,  water,  or  horse,  is  employed  to  move 
the  churn.  The  butter  obtained  from  this  method  is  very  good.  The  ob- 
vious objection  to  this  method  is,  the  labor  imposed  in  agitating  a  great 
quantity  of  milk,  and  in  consequently  having  a  large  quantity  of  butter* 
milk ;  which,  however,  may  easily  be  disposed  of  in  towns,  and  may  even 
be  converted  into  very  good  cheese.  The  method  has  its  advantages  in 
the  uniform  character  of  the  butter  which  it  affords  in  all  seasons,  from  the 
certainty  of  obtaining  a  churning  at  the  proper  temperature,  which  is  re- 
quired to  be  higher  than  that  of  cream,  being  65^  Fahrenheit,  and  easilj 
obtained,  in  winter  and  summer,  by  the  addition  of  hotter  or  colder  water 
among  the  milk.  Churning  from  sweet  milk  is  thus  a  comparatively  sim- 
ple process.  The  milk  is  poured  into  coolers  at  first,  and  from  them  "  it 
IS  drawn  off  by  siphons  into  vats  sufficiently  large  to  contain  both  the  eve* 
ning  and  morning  meals ;  and  the  vats  are  then  put  by,  to  stand  totally  un- 
disturbed, till  the  whole  acquires  a  sufficient  degree  of  acidity.  The  time 
required  for  this  purpose  varies  a  little  according  to  the  heat  of  the  weather 
and  the  temperature  of  the  milk-house.  The  point  is  ascertained  by  the 
formation  of  a  strong,  thick  brat  or  scum  on  the  surface,  when  this  becomes 
uneven."  All  the  milk  is  not  of  the  same  age,  but  this  does  not  affect  the 
quality  of  the  whole.  The  times  of  chuiiiing  are  these  :  "  The  milk  of 
Sunday  and  Monday  is  churned  on  the  Thursday  morning ;  that  of  Tues- 
day, Wednesday,  and  Thursday  roomings,  on  the  Saturday  evening ;  and 
that  of  Thursday  evening,  Frid  ly  and  Saturday,  on  the  Monday  morning."* 

(2064.)  In  churning  either  ingredient  the  residuum  is  buttermilk,  which» 
when  obtained  in  large  quantity  from  milk,  may  be  disposed  of  in  towns, 
or  converted  into  cheese ;  and,  when  derived  in  small  quantity  from  cream, 
a  part  may  be  used  for  domestic  purposes,  and  the  remainder  mixed  with 
the  food  given  to  the  brood-sow. 
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(2065.)  It  is  now  time  to  say  something  on  the  making  of  chte$e.  On  S 
firm  of  mixed  husbandry,  as  much  skimmed  milk  cannot  be  pn>cured  er* 
Cfry  day  as  to  make  a  cheese  of  ordinary  size,  bat  there  may  be  one  made 
every  other  day.  To  save  skimmed  milk  from  souring  in  warm  weathef 
fBI  the  next  d^y,  it  is  necessary  to  scald  it — that  is,  to  put  it  into  a  furnace 
pnt,  and  heit  it  sufficiently,  and  then  let  it  cool.  The  fire  should  be  a  gen- 
tle one,  anl  the  milk  should  be  so  carefully  attended  to  as  neither  to  bum 
nor  boil,  nor  be  made  warmer  than  the  finger  can  bear.  After  being  thus 
fteateJ  in  the  morning,  the  milk  should  be  poured  into  a  cheese-tub,  to 
AWait  the  cheese-making  of  the  following  day.  The  skimmed  milk  of  next 
morning  is  poured  into  the  same  tub,  except  about  ^  of  it,  which  is  put 
into  the  furnace  or  another  pot,  and  made  warm  for  the  purpose  of  ren- 
^rifig  the  entire  milk  of  the  tub  sufficiently  warm.  The  heat  is  applied 
diowly  to  the  pot ;  the  milk  occasionally  stirred  with  a  stick,  and  made  as 
Warm  as  the  finger  can  hardly  bear.  This  warm  portion  is  then  poured 
hkto  the  tub,  the  contents  of  which  are  thereby  made  as  warm  as  new  milk 
—that  is,  about  ll(P  or  1 12^.  The  various  degrees  of  heat  h^re  referred 
to  are  in  rather  vague  terms,  but  I  believe  no  specific  deg^e  of  heat  i» 
required  in  scalding,  provided  the  milk  is  not  allowed  to  bum  at  the  bot- 
tom of  the  pot,  and  is  prevented  from  boiling ;  for,  if  it  boil,  the  milk  will 
coagulate  instantly,  and  be  useless  for  cheese-making,  because  the  cheese 
will  then  be  hard  or  flinty ;  and,  so  far  as  these  two  points  are  concern ed, 
Ae  ready  and  practical  test  of  the  finger  is  sufficiently  accurate.  On  the 
contents  of  the  tub  being  mixed  by  stirring,  the  rennet  or  earning  is  added 
to  the  milk,  which  is  allowed  to  stand  some  time  to  coagulate,  with  a  cloth 
llirown  over  it,  to  keep  the  proper  heat. 

(2066.)  In  the  meanwhile,  I  shall  describe  the  method  of  preparing  the 
rmnet,  or  reed,  or  earning,  A  caH^s  stomach  is  usually  recommended  for 
tins  purpose ;  but  as  calves'  stomachs  are  not  easily  obtained  in  districts 
where  calves  are  reared,  a  pig^s  stomach,  which  can  be  easily  obtained  on 
every  farm,  will  answer  the  purpose  equally  well — and,  indeed,  many  be- 
lieve that  it  makes  the  stronger  earning  of  the  two.  When  the  pigs  are 
killed  for  hams  in  winter,  their  stomachs  should  be  preserved  for  rennet, 
and  they  are  preserved  in  this  manner :  Let  the  inside  skin  of  die  stom- 
schs  be  taken  oat ;  the  operation  is  somewhat  troublesome,  but  may  easily 
be  done  by  an  experienced  dairy-maid.  Any  curdling  in  it  is  thrown 
sway,  as  being  unnecessary,  and  tending  to  filthiness  ;  and  the  skin  is  then 
wiped  clean  with  a  cloth,  not  washed,  ft  is  then  laid  flat  on  a  table,  and 
mbbed  thickly  over  with  salt  on  both  sides,  and  .placed  on  a  dish  for  4 
(iays,  by  which  time  it  has  imbibed  sufficient  salt  to  preserve  it.  It  is  then 
ftung  stretched  over  a  stick  near  the  fire  to  dry  and  won,  and  in  the  dried 
Aate  is  kept  for  use  as  rennet  by  the  next  season*  Some  people  place  a 
Hiyer  of  clean  wheat  straw  on  the  skin,  after  it  is  salted,  and  roll  the  skin 
ever  it  to  keep  it  open — tie  a  piece  of  paper  around  it,  and  then  hang  it 
up  near  the  kitchen-fire  to  dry  and  won.  This  plan  is  g^od  enough,  but 
not  better  than  the  other.  When  the  rennet  is  to  be  used,  a  strong  brine 
(|f  bM  and  boiling  water,  sufficient  to  float  an  egg,  is  made  and  sieved 
{hrough  a  cloth,  and  allowed  to  cool,  to  the  amount  of  3  imperial  pints  to 
each  skin.  One  skin  is  allowed  to  remain  in  that  quantity  of  bnne  in  a 
jar,  with  its  mouth  covered  with  bladder,  for  3  or  4  days,  when  the  coag- 
ulating strength  of  the  brine  is  tested  by  pouring  a  drop  or  two  into  a  tea- 
eupfull  of  lukewarm  milk ;  and,  when  considered  sufficiently  strong,  the 
brine  is  freed  of  the  skin,  bottled  and  tightly  corked  for  use.  The  skin  iff 
again  salted  as  before,  and  spread  over  a  stick  to  dry  and  won,  and  il 
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again  ready  for  use  when  required.    Half  a  tea-cupfull  of  thia  rennet  will 
coag^ulate  aa  much  milk  as  will  make  a  15-Tb.  cheese. 

(3067.)  When  the  milk  is  sufRciently  coagulated,  which  it  w  II  be  in  half 
an  hour,  the  curd  is  cut  in  the  tub  with  the  curd-cutter,  fig.  377,  which  con- 
sists of  an  oval  hoop  of  copper  a  3,  9  inches  long 
and  6  inches  wide,  and  1^  inches  deep,  embracing  "»  ^^- 

a  slip  of  copper,  of  the  snrae  depth,  alnnpr  its  longi- 
tudinal axis  a  h.  The  stem  c  of  round  copper  rod 
rising  from  each  side  of  the  oval  hoop  unites  at  e, 
and  after  attaining  in  all  18  inches  in  length,  is  sur- 
mounted by  a  wooden  handle  d,  9  inches  in  iHnirtli, 
but  6  inches  would  be  enough,  by  which  it  is  held 
either  by  one  or  both  hands,  and  on  the  instrument 
being  used  in  a  perpendicular  dii*ection,  cuts  the  curd- 
into  pieces  in  the  tub.  Some  people  break  the  curd 
at  first  with  the  hand,  but  this  instrument  cuts  it 
more  effectually.  On  being  cut,  the  curd  lets  out  its 
whey,  which  is  drained  off  by  means  of  a  flat  dish 
being  pressed  against  the  curd-cloth,  linen  of  open 
fabric,  spread  upon  the  curd.  As  much  of  the  whey- ' 
is  removed  in  this  way  as  practicable,  and  the  curd 
will  be  left  comparatively  dry,  when  it  receives  an-  jb»  curd-cuttcr. 
other  cutting  with  the  cutter,  and  the  whey  again 
expressed  from  it.  The  curd  is  then  lifted  out  of  the  tub,  and  wrapped! 
into  the  curd-cloth,  which,  in  the  form  of  a  bundle,  is  placed  upon  a  dramei 
lying  across  the  mouth  of  the  tub,  and  the  whey  is  pressed  out  of  it  by 
main  force.  This  is  the  laborious  part  of  the  operation,  and  to  save  both 
time  and  labor  in  large  cheese  dairies,  the  bundle  of  curd  is  placed  in  a 
large  cheese-vat,  and  subjected  to  pressure  in  the  cheese-press  to  get  quit 
of  the  whey.  The  curd  becomes  very  fri*m  after  this  pi*essing,  and  must 
be  cut  into  small  pieces  by.  some  instrument  before  it  can  be  put  into  the 
cheese-vat  In  most  small  dairies,  I  believe  that  the  hand  alone,  or  a  table- 
knife,  is  employed  to  divide  the  curd,  but  a  simple  implement,  such  as  rep- 
resented and  described  below,  effects  the  purpose  with  comparative  ease 
and  sufficient  minuteness.  The  curd,  being  made  small  enough,  is  salted 
to  taste  with  salt  ground  fine.  In  some  parts  of  the  country,  such  as  in 
Cheshire,  and  in  Holland,  cheeses  are  salted  by  being  floated  in  a  strong 
solution  of  salt  in  water,  which  no  doubt  penetrates  the  new  formed  cheese, 
bat  it  seems  an  uncertain  mode  of  giving  any  desired  degree  of  saltness. 
After  being  salted,  the  curd  is  put  into  a  cheese-cloth,  spread  over  a  cheese- 
vat,  and  firmly  packed  into  the  vat  higher  than  its  ea^,  and  on  the  curd 
being  covered  with  the  cloth,  the  vat  is  placed  in  the  cheese-press  and  sub- 
jected to  pressure,  upon  which  a  quantity  of  whey  will  probably  exude  by 
the  holes  m  the  bottom  of  the  vat.  In  a  short  lapse  of  time,  2  hours  or 
more,  the  cheese  is  turned  out  of  the  vat,  a  clean  and  dry  cheese-cloth  put 
in,  the  cheese  replaced  into  it  upside  down,  and  again  subjected  to  in- 
creased pressure  m  the  press.  Should  whey  continue  to  exude,  the  cheese 
must  again  be  taken  out  of  the  vat,  and  a  clean  cloth  substituted ;  in  short, 
a  clean  cloth  should  be  substituted,  and  the  pressure  increased,  as  long  as* 
any  whey  is  seen  to  exude ;  but  if  the  prior  operations  have  been  properly 
performed,  the  exudation  should  cease  in  about  12  hours,  after  which  thar 
pressure  is  continued  until  the  press  is  wanted  for  a  new  cheese  on  the 
second  day.  Fig.  378  shows  the  common  cheese-vat  or  chessart,  as  it  is 
called,  the  form  being  varied  according  to  that  adopted  fbr  (he  cheese.    This 

vat  is  built  in  elm  staves,  as  being  less  liable  to  Durst  with  pressure,  anJ 
(«ii) 
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Btrongly  hooped,  and  b  furnished  with  a  Bub- 
Biantial  bottom,  pierced  with  holes,  to  allow  ^^-  3^®- 

the  whey  expressed  to  flow  away,  and  a  strong 
wooden  cover  cross  doubled.  It  is  of  advan- 
tage that  the  cover  fit  the  vat  exactly,  and  that 
the  vat  have  as  little  taper  interiorly  as  possi- 
ble. **  In  some  parts,  as  in  Cheshire,  cheese-vats 
are  made  of  tin,  with  holes  in  the  bottom.  The 
old  and  inconvenient  form  of  cheese-press,  as 
well  as  the  new  and  convenient  one,  are  both 
found  figured  and  described  below  by  Mr. 
Slight.  In  some  dairy  districts  large  cheeses 
are  subject  to  immense  pressure.  In  Cheshire  the  cheese  is  subject  to 
three  presses,  the  first  giving  a  pi^ssure  of  j-,  a  second  of  a  ^,  and  a  third 
of  1  ton  weight.  There  the  cheeses  being  unusually  large,  are  bound 
round  with  fillets  of  linen  until  their  form  attains  consistency. 

(2068.)  Afler  the  cheeses  have  been  sufficiently  pressed,  they  are  put 
into  the  cheese-room  A,  ^g.  33,  which  should  not  be  exposed  to  too  much 
heat,  drouth,  or  damp,  as  heat  makes  cheese  sweat ;  drouth  dries  them 
too  quickly,  and  causes  them  to  crack ;  and  damp,  prevents  them  harden- 
ing and  wonning,  and  causes  them  to  contract  a  bitter  taste.  Cheeses  be- 
ing exposed  to  a  cool,  dry,  and  calm  air  upon  the  shelves  m,  will  dry  by 
degrees,  and  obtain  a  fii*m  skin.  The  skin  becomes  harder  by  being  dip- 
ped in  hot  water,  but  I  see  no  benefit  to  be  derived  from  such  a  practice. 
They  should  be  wiped  with  a  dry  cloth,  to  remove  any  moisture  that  may 
have  exuded  from  them,  and  turned  daily.  To  expedite  the  process  of 
turning  and  rubbing,  a  cheese-rack,  such  as  is  figured  below,  has  been  in 
use  in  England,  and  found  to  answer  the  purpose.  New  cheeses,  as  they 
ara  made,  are  set  in  the  rack,  while  as  many  of  the  oldest  are  removed 
from  it  and  placed  upon  the  shelves.  Some  cheeses  burst,  and  throw  out 
a  serous-like  fluid,  which  accident  happens  in  consequence  of  the  whey 
which  was  left  in  it  fermenting,  and  which  should  have  been  pressed  out. 
Any  cheese  that  changes  the  shape  which  the  cheese-vat  gave  it,  should  be 
suspected  of  some  organic  change  taking  place  within  it ;  but  if  such  a 
cheese  does  not  crack,  so  as  to  admit  the  air  into  it,  it  may  soon  become 
ripe  and  mould,  and  prove  of  fine  flavor.  The  inconvenience  of  cracks 
in  cheese,  is  the  facility  afforded  to  the  cheese-fly  to  enter  and  deposit  its 
eggs ;  and  to  prevent  their  egress,  the  cracks  should  be  filled  up  every  day 
with  a  mixture  of  butter,  salt,  and  pepper,  made  to  a  proper  consistency 
with  oatmeal. 

(2069.)  But  the  casualties  which  I  have  mentioned  are  less  likely  to  be- 
fall skimmed-milk  cheese,  the  making  of  which  I  have  been  describing, 
than  new  or  sweet-milk  cheese.  These  are  made  exactly  in  the  same 
manner  with  the  milk  as  it  comes  from  the  cow.  One  day's  milk  being 
insufficient  for  a  cheese,  the  fresh  morning's  meal  is  mixed  with  the  meals 
of  the  previous  day,  the  oldest  pait  of  which  will  have  thrown  up  a  cov- 
ering of  cream,  which  is  mixed  tnrough  the  milk,  and  the  entire  gatherings 
are  heated  with  a  portion  of  the  morning's  milk.  The  rennet  is  applied 
in  the  same  manner,  but  in  rather  larger  quantity.  Graater  difiBculty  will 
be  found  to  squeeze  the  whey  endrely  from  the  curd  than  with  the  skim- 
med milk,  and  it  is  the  difficulty  of  expressing  all  the  whey  out  of  them 
which  renders  sweet-milk  cheeses  more  liable  to  ferment,  and  burst  and 
lose  their  shape. 

(2070.)  I  have  said  nothing  of  employing  annotto  or  amotio  for  dyeing 
cheese,  because  I  think  it  a  vexr  useless  piece  of  trouble  which  cheese- 

(619) 
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farmen  impose  upon  themselves.  It  is  employed  in  Gloucestershire  to 
the  extent  of  1  oz.  of  arnotto  to  1  cwt.  of  cheese ;  and  in  Cheshire,  8dwts. 
to  60  lbs.  of  cheese,  and  it  costs  from  Is.  to  Is.  6d.  per  lb.  Arnotto  is  a 
precipitate  from  maceration  of  the  pulp  which  covers  the  seeds  of  the  Bixa 
orellana  of  Linnaeus.  It  is  manufactured  in  two  forms,  one  in  flags  or 
cakes  of  2  lbs.  or  3  lbs.  each,  of  a  blight  yellow  color,  soft  to  the  touch,  of 
ffood  consistence, -and  comes  from  Cayenne  wrapped  in  1>anana  leaves,  and 
IS  much  used  in  giving  an  orange  tint  to  silk  and  cotton  goods,  but  which 
18  not  permanent ;  and  the  other  kind  is  called  roll  arnotto,  which  is  small, 
not  exceeding  2  oz.  or  3  oz.  each,  hard,  dry,  and  compact,  of  a  brownish- 
color  outside  and  red  within,  is  brought  from  Brazil,  and  is  the  kind  used 
in  the  dairies.  The  duty  on  the  roll  kind  used  to  be  c£5  12s.  per  cwt.,  and 
is  now  4s.*  When  employed  it  is  put  into  the  milk  before  the  earning, 
a'nd  it  is  prepared  by  rubbing  down  the  requisite  quantity  in  a  bowl  of 
warm  milk.  All  the  quantity  employed  is  said  to  impart  no  peculiar  fla- 
vor to  the  cheese,  and  this  beine  the  acknowledged  case,  of  what  utility  is 
it  ?  for  as  to  the  appearance  of  cheese,  I  suppose  it  will  be  allowed  that 
Stilton  and  Dunlop  cheese  look  as  well  on  a  table  as  that  of  Gloucester 
and  Cheshire.  Marigold  flowers,  saffron,  and  carrots,  are  also  employed 
to  give  color  to  cheese. 

(3071.)  The  yield  of  dairy-cowi  varies  ao  mach,  even  in  the  tune  circnmstancea,  that  no  firer- 
^e  resalt  can  oe  depended  upon.  I  have  had  cows  of  the  same  breed  give  from  8  to  17  Scotch 
pints  a*day.  that  is,  from  16  to  34  qoarts;  and  I  have  known  a  cow  of  a  cross  breed  give  SOqnarts 
a-day.  So  is  the  variation  in  respect  of  the  quality  of  the  milli.  I  have  liad  cows  whose  milk 
woold  only  yield  a  thin  film  of  cream  in  the  coarse  of  lt4  hoars,  while  that  of  the  others  would 
almost  admit  of  its  cream  of  the  same  age  being  lifted  oft  with  the  fingers.  Bat  thoogh  I  can  say 
nothing  satisfactory  on  this  head,  I  may  state  a  few  of  the  circnmstances  which  are  supposed  to 
have  a  controlling  inflaence  on  the  qoantity  and  quality  of  the  milk  of  cows. 

(3072.)  The  circumstances  which  afl^t  the  quantity  of  milk  are  the  ^reed;  the  smaller  breeds 
yield  the  smaller  quantity,  and  the  vearly  quantity  of  the  large  and  small  breeds  msy  vary  from 
4900t  to  2400t  (quarts ;  the  kind  of  food,  cows  fed  on  succulent  food,  such  as  moist  meadow-grass, 
brewers'  and  distillers'  refuse^  and  new  sown  grass,  will  yield  a  larger  auaniity  of  milk  than  when 
fed  on  hay  and  roots,  and  old  pasture :  and  the  time  from  ealvinr,  which,  according  to  a  state* 
ment  of  Mr.  Alton,  causes  a  variation  from  1900  quarts  in  the  first  50  days,  to  ^00  quarts  in  the 
sixth  50  days  after  calving.H 

(2073.)  The  circumstances  which  afTect  the  qudlitv  of  milk  are  more  various.  The  hreed  has 
an  eflbct ;  the  small  ones  yield  rk;her  milk  than  the  large,  in  which  respect  the  small  Kerry  cow 
is  superior  to  the  large  Yorkshire.  The  kind  of  food,  hay.  com  and  oilcake,  produce  richer  milk 
than  turnips  and  straw,  and  yield  more  batter ;  and  bean-meal  and  tares  aflbnl  more  cheese  than 
oil  cake,  com,  poutoes  and  turnips.  In  the  thne  from  ealvingr,  it  is  well  known  that  the  first 
nilk  of  a  cow.  called  the  bieitingi  (1677),  is  much  richer  than  the  ordinary  milk  which  the  cow 
afterward  gives.  It  has  a  different  composition  from  milk,  and  acts  as  a  purgative  to  the  new- 
bora  calf,  which  is  of  essential  use  to  it  at  that  period  of  life,  in  removing  the  sticky  sort  of  dung 
called  the  meconium,  from  its  bowels.  You  thus  see  how  erroneous  is  tlie  practice  of  those  breeo- 
en  of  calves  who  throw  away  the  biestings  as  injurious.  In  toet  and  cold  weather  the  milk  is  less 
rich  than  in  dry  and  warm ;  and  on  this  account  more  cheese  should  be  obtained  in  cold,  and  but- 
ter in  warm  weather.  The  eeaeon  has  its  effect:  the  milk  in  spring  is  supposed  to  be  best  fbr 
drinking,  snd  hence  it  is  then  best  suited  for  calves ;  in  summer  it  is  best  tor  cheese,  and  in  an- 
tamn  for  butter;  and  hence,  perhapi^  autumn- butter  keeps  better  than  that  of  summer,  because  it 
contains  less  of  the  caseous  principle.  Cows  /eis  frequently  milked  than  othere  will  give  richer 
nilkrUnd  consequent!:^  more  butter;  momin^i  milk  is  richer  than  the  evening's;  and  the  Uut 
drawn  milk  of  each  milking,  at  all  times  and  seasons,  that  is.  the  afterings  or  strokings,  are  weU 
known  to  be  the  richest  part  of  the  milk,  and  the  first  drawn  the  poorest  A  oow.  before  ike  is 
again  in  calf,  gives  richer  milk  than  when  she  is  pregnant,  a  portion  of  the  secretion  which  sop- 
plies  the  richer  milk  being,  no  doubt,  withdrawn  to  support  the  fatus.  A  veil  formed  oow  will 
^ve  more  and  better  milk  than  an  ill-formed  one.  Old  pasture  will  produce  noher  butter  than 
new.  Cows  kept  constantly  in  the  byre  are  said  to  give  richer  milk  than  thoiie  allowed  to  go  at  large 
at  pasture,  bat  the  latter  are  sapposed  to  yield  more  cheese ; — the  exereise,  perhapi^  preventing 
the  due  proportkm  of  the  richer  secretion.  Many  other  cireumstances  may  be  known  m  different 
localities  to  affect  the  qoantit;^  and  qaality  of  the  milk  of  cows ;  but  a  saffloieot  number  are  hera 
related  to  show  how  perplexing  a  thing  it  is  to  conduct  a  dairy  in  the  most  profitable  way. 

(3074.)  The  phenomena  accompanying  the  changes  in  milk  are  well  known  to  every  dairy-maid* 
but  few  of  them  know  that  the  constituent  parts  of  milk  are  only  mechantcally  oommixed ;  and 
this  must  be  their  state  oven  in  the  udder  of  the  cow,  otherwise  toe  afkerings,  which  had  occupied 
the  upper  part  of  the  udder,  would  not  be  the  richest  portion  of  the  milk,  nor  the  firtt  drawn  th« 

*  ICeCuOorh's  Dietlonsry  of  ComnMree^  and  Urs's  Diedonsry  of  the  Arts^  art.  Anmaeio. 
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MOTMt.  All.  therefore,  that  it  required  to  aeptnte  the  didtrmt  parte  of  milk  ia 
The  cream  or  falty  pan  floats  to  die  aarfaoe  in  the  coorae  of  a  few  lioura ;  in  a  little  hmicer  Din^ 
according  to  Uie  state  of  the  temperature,  the  caaiHiaM  porticHi  becomes  soar,  and  in  a  still  greater 
length  of  time  the  acidity  bcN^omes  so  powerful  as  to  cosgvlate  the  milk  in  one  mass^  and  in  a  still 

riier  lapse  of  time  the  coagulated  mass  separates  into  two  parts,  one  becoming  firmer,  or  cheesy 
other  again  fluid,  or  whey.  The  rationale  of  this  natural  process  is  thus  well  given  by  IL 
Baspail : — "  Milk,  witen  viewed  by  tlie  microscope  with  a  power  of  onlv  100  diameters,  exhibita 
aplierical  globules,  the  lai^<est  of  which  are  not  more  than  .0004  of  an  incn  in  diiimeter,  and  wbM^ 
from  their  smalluess,  ap|jear  of  a  deep  black  at  the  edges.  These  globules  disappear  no  the  ad- 
diiiou  nf  an  alkali,  sacii  as  ammonia,  and  the  milk  tlieo  becomes  transparent     If  the  proportionai 

3oautity  of  milk  be  mor^  considerable,  it  forms  a  coagulum  of  a  beautiful  white  color,  on  the  ad- 
ttion  of  concentrated  sulphuric  acid.  This  coagulum  does  not  arise  simply  from  tlie  adhewra  of 
the  globules  lo  each  other,  but  it  may  be  plainly  seen  by  the  microncope,  that  tlie  globules  are 
evolved  iu  a  transparent  aJbaminous  membrane,  which  has  no  appearance  of  a  granun^atruciare. 
Milk,  tlien.  is  a  water>'  fluid,  holding  in  solution  albumen  apd  o'/.  by  the  agency  of  an  alkaline 
Nilt  or  a  pure  alkalit  aod  having  suspended  iu  it  an  immense  number  of  globaies  which  are  in  part 
albuminous  and  in  part  oily.  The  albuminous  globules  must  tend  to  subside  slowly  to  the  botnua 
of  the  vessel  bv  tlietr  specific  gravity,  while  the  oily  globules  muHl  have  a  tMidency  to  rise  to  the 
surface.  But  the  oily  globules  being  dispersed  in  myriada  amid  equally  nmnerous  albuminous 
globules,  they  cannot  rise  to  tlie  surface,  wiiliout  taking  with  ihem  a  greater  or  leas  number  of  tlte 
globules  of  albumen  Hence,  at  the  end  of  24  hours,  we  find  on  the  surface  of  tlie  milk  a  crasi 
oompctHod  of  2  la  vera,  the  upper  one  of  which  contains  more  butter  than  milk,  while  the  lower 
oootairis  more  milk  tlian  butter.  This  separation  will  take  place  equally  with  or  witliont  the  con- 
tact of  lite  air.  The  liquid  part  which  lies  under  the  crust  contains  the  dissolved  albumen  and 
oil,  with  a  portion  of  the  sugar,  the  soluble  salts,  and  a  certain  quantitpr  of  the  albameo  and  oily 
globules."*  Cream  cannot  rise  through  a  ^reat  depth  of  milk.  If  milk  ia,  tlierefore,  deaiied  to 
retain  its  cream  for  a  time,  it  sliould  be  put  m  a  deep  narrow  dii»h ;  and.  on  tlie  oilier  hand,  if  it  ia 
desired  to  free  it  most  completely  of  its  cream,  it  slioold  be  poured  into  a  broad  flat  dish,  not  modi 
exceeding  I  inch  in  deptli.  The  uoantity  of  cream  which  any  given  milk  contains  can  be  easily 
measured  by  tlie  Gfilartometer,  which  consists  of  a  narrow  tube  of  glass  iiot  more  than  5  iuchea 
io  lengili,  3  of  which  are  divided  into  100  parts,  and  on  being  filled  with  miU  to  the  top  of  tfae^ 
graduated  scale,  whatever  number  of  degrees  the  thickness  of  the  cream  erobracea,  will  be  the' 
per  ceutage  of  cream  yielded  by  the  milk.  For  example,  if  the  cream  covera  4  Hoes  of  the  scale, 
it  is  4  per  cent,  if  8  lines,  6  per  cent.  The  evolution  of  cream  is  facilitated  by  a  rise,  and  retard- 
ed by  a  depresHif>n,  of  temperature.  At  the  usual  tem|>erature  of  the  daii^*  at  50^  Fahreulieit, 
all  the  cream  will  probably  ri.He  in  36  hours,  and  at  70°  it  will,  perhaps,  all  rise  in  half  that  time/ 
and  if  the  milk  is  kept  near  tlie  freezing  point,  the  cream  will  rise  vety  slowly,  because  it  becomear 
partially  solidified.  Milk  boils  and  freezes  about  the  same  temperature  as  water.  Milk  may  be 
prevented  becoming  sour  by  being  kept  in  a  low  temperature;  in  a  high  temperature,  on  the 
other  hand,  it  rapidly  becomes  sour,  and.  at  the  boiling  point,  it  curdles  immediately.  The  acSd  oc 
milk  is  called  tlie  lacXic  acid,  aod,  in  its  nature,  resembles  acetic  acid,  tlie  acid  of  vinegar. 

(2075.)  Miik  cm^tains  man;^  very  different  subHiauces  in  its  composition,  to  each  of  which  may 
easily  be  traced  tne  origin  of  its  various  ]>roperties.  I  shall  give  the  composition  of  biesting.  alonr 
with  that  of  milk,  from  ilie  analyses  o<'  MM-  Henn  aod  Chevalier,  iu  order  to  shew  the  great  dit^ 
ferenco  between  tl>em.  It  appeara  tiial  bies\ing  contains  nearly*  3  times  more  casein  than  milk. 
and  only  a  trace  of  sugar  of  milk,  no  salts,  and  a  large  proportion  of  mucus;  aod  more  than  9* 
times  more  casein  than  mare's  milk; 


Cf<"<'in 

Mocaa, 

Bitter. 

Sugar  of  Milk. 

d^lis 

Water 


AeetrJing  (o  JIbirf  and  CIUmIIcp. 


Cow. 
BiMtJaca.    I        Milk. 


Am. 


OMt. 


S«r« 


I    w. 


•«  Lm 


150.7 
20.0 
26.0 

trace. 

•-  « 
803.3 


1000. 


44.8 

si. 3 

47.7 

6.0 

870.2 


lUOO. 


18.2 

40.2 

45.0 

i.i 

3X2 

42.0 

60  8 

52.8 

50.0 

3.4 

5.8 

6.8 

916..5 

868.0 

856.2 

I  1000. 

1000. 

1000. 

15.9 

35.5 

65.0 

4.5 

879.8 

1000. 


16.2 
trace. 

896J 


1000. 


Butter  gives  its  richness  to  milk,  sugar  its  iweetnesa,  casein  its  thickneaa,  water  its  refreshiag 
property  as  a  drink,  and  salts  its  peculiar  flavor.  Of  the  diflerent  kinds  of  milk  enumeretfid  above, 
the  superior  sweetness  and  tliinneas  of  mare's  milk  are  accounted  for  by  the  large  proportion  of 
aagar  and  the  small  quantity  of  casein  it  oontaiQa.  "  Tbe  change  which  ukee  piaoe  when  milk 
hoicomea  sour,  h,  therefore,  easily  nnderatood."  aa  well  observed  by  Profesaor  Johnston.  "  Un- 
der the  influence  of  the  casein  the  elemenu  of  a  portion  of  the  mUk-sagar  are  made  to  aaaume  a 
new  ammrement,  and  the  sour  lactic  acid  is  the  result  There  is  no  loss  of  natter,  no  new  ele- 
EUenta  are  called  into  play,  nothing  is  absorbed  from  the  air.  or  given  off  into  it,  l^ni  a  atmple  tian*- 
poaitioo  of  the  elements  of  the  sugar  takea  place,  and  the  new  aoid  compound  is  prodooed  Tbeav 
obaagea  appear  very  simple,  ami  yet  how  difficult  it  ia  to  conceive  by  what  mystermos  inflaenc^ 
the  mere  contact  of  thb  decaying  membraae^  or  c^  the  caaein  of  tb«f  milk,  can  canaa  the  elemeut^ 
of  tbe  sugar  to  break  up  their  old  connection,  and  to  arrange  theooaelves  anew  in  another  pre$crib* 


*  Ssspsffs  Organic  Chemistry. 
(614) 
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ed  order,  so  m  to  form  a  compoond  eodowed  with  properties  so  very  difforeDt  as  those  of  lactio 
■ctd/' 

(2076.)  "  Cream  does  not  consist  wholly  of  fatt]^  matter  (batter),"  observes  Professor  Johnston* 
**but  the  globales  of  fat,  as  they  riiie,  briu^  ap  with  tliem  a  vsriublc  proportiuu  of  the  casein  or 
card  of  tlie  milk,  and  also  some  of  the  milk  sugar.  It  is  owing  to  the  presence  of  sugar  that 
cream  is  capable  of  becoming  miir,  wliile  the  casein  ^ives  it  tiie  propeity  of  cardling  wlieu  mix- 
ed with  add  liquidit,  or  with  acid  fmits.  The  proportion  of  cheesy  matter  in  cream  depends  upon 
the  richifess-of  the  milk,  and  upon  tho  temperature  at  which  the  milk  is  kept  during  ine  rising  of 
the  cream.  Tn  cool  weather  the  &tty  matter  will  bring  up  witli  it  a  large  quantity  of  tlie  curd, 
.«ad  form  a  thicker  cream,  containing  a  greater  proportion  of  cheesy  matter.  The  composition  of 
cream,  therefore,  is  very  variable — much  more  so  tlian  that  of  milk — and  depends  very  much  np- 
on  the  mode  in  which  it  is  collected."  In  warm  weather,  therefore,  the  cream  should  be  rieh 
UiQUgh  thio.  Craam,  at  a  specific  gravity  of  1.0844.  according  lo  the  analysis  of  BeneliiiSi  oOn> 
aistaof 

Butter,  separated  by  agitation 4.5 

Curd,  separated  by  coagulating  tlie  buttermilk, 3.5 

Whey, ...9g.O 

lUO. 

(9077.)  "  Bufter,"  says  Professor  Johnston.  "  prepared  by  any  of  the  asaal  mediods,  contaiaa 
more  or  less  of  all  the  Ini^redicnls  which  exist  in  milk.  It  coutfiMts.  however,  essentially  of  the 
fat  of  milk,  intimately  mixed  with  a  more  or  less  considerable  proportion  of  casein  and  water,  and 
with  a  small  (iuiiutity  of  sut^ar  of  milk.  Fresli  butter  in  said  to  contain  about  1-6  of  its  weight 
(16  per  cent)  of  tliese  latter  substances,  and  .>6  of  pure  fat  accenting  to  Chevreul.  How  much  of 
the  16  per  cent.  ni*aally  consists  of  cheesy  matter,"  may  be  seeu  by  this  statement : — "  two  sam- 
ples of  fresh  butter  from  cf-nm,  examined  in  my  labora'orv,  have  yielded  only  0.5  and  0.7  percent, 
respectively.  This  is  certainly  a  much  smaller  quantity  than  I  had  expected.  Does  buiter  from 
tlie  toholt  milk  contain  more  ?"*  The  pru)iort)ons  of  butter  yielded  by  milk  varies  consiiierably, 
frura  I  lb.  of  butter  to  15  quarts  of  milk,  as  in  Httlsleiu,  to  8  quarts  of  milk  of  the  Kerry  cow  f 

(S07)i*.)  C'ird  in  a  state  of  purity  is  named  eonein.  *'  Ca.*tein  has  many  pro|M;rties  ni  coramoa 
with  the  albumen  uf  blcKid,"  says*  Dr  Thommn.  "and,  like  albumen,  may  l>e  obtahied  in  two 
•fates,  namely,  nticoagulated.  when  it  is  soluble  in  water,  and  coagulated,  when  it  is  in^uble  in 
th:it  liquid.  It  is  pri>cipitat(Hi  from  its  aqueous  Kolntion  by  acetic  acid,  which  is  not  the  case  wiih 
albumen.     It  is  coHi^olated  by  o  boiling  lieat,  but  sio^vly  ;  separately  in  films,  which  collect  u[>on 

^  the  surface  of  tlie  liquid.  Coagulate<l  casein  subjected  to  pressure  to  free  it  fmin  the  whey  con- 
atitiitcs  clieese.  If  cheese  consists  of  nothing  but  casein,  it  has  a  bluish  white  color,  is  very  hard, 
almo.Hi  like  horn,  and  is  quite  insipid.  Gkxxl  cheese  is  always  made  from  milk  siill  retaining  its 
cream.     It  is  inipoHsiblo  to  state  the  proportion  of  casein  which  exi.sts  in  milk,  because  it  varies 

'  so  much,  not  only  in  the  milk  of  ditFercnt  aiiiuiair',  but  also  in  titat  of  the  same  au'mal  at  difTereot 
times.  Acrordiiig  to  Berzelius.  lUO  parts  of  skimmed  milk,  which  he  nmdyzed.  contained  S.d  of 
ca<«Mn."  The  avenigt^  pmwortion  of  curd  to  milk  is  thus  given  by  Dr.  Dickson, — "  Exact  and  re- 
peated trials  have  sliown  that  aliout  15  gallons  of  milk  are  necessary  for  making  about  11  lbs.  of  3- 
meal  cheese,  and  tliat  1  lb.  of  curd  ii  pnxlueed  from  1  gallon  of  new  milk.  And  as  the  food  af- 
forded by  the  extent  of  from  2|  to  3}  acres  of  land  is  commonly  supposed  sofiicieut  for  Uie  sup- 

'  port  of  Icow  the  vcar  round,  by  takiui;  the  medium  of  355  lbs.  of  cheese  for  each  cow.  the  quan- 
tity of  cheese  pnxluced  by  1  acre  will  be  118  lbs.,  which  is  supported  by  tlie  auiliority  of  many 
statements.  But  during  the  summer  season,  cows  will  afford  from  14  lbs.  to  20  lbs.  of  cheeae,  or 
more,  in  the  week,  when  no  butter  is  made."} 

(2070.)  Wh^y  ban  a  yellowish-green  color,  and  an  agreeable  and  sweetish  taste,  in  which  the 
flavor  of  milk  may  lie  disiin'^iiirihed.  Almost  the  whole  curd  may  be  sepai'ated  by  keefiing  the 
whey  for  some  time  at  a  bifiliug  temfirrature.  "It  still  retains  its  sweet  taste,"  saysDr.  Thomson, 
"  but  much  of  the  milky  Havor  is  dissipated.  If  it  be  now  evaporated  over  the  steam-bath,  it  de- 
posits a  number  of  crystals  of  sugar  of  milk.  Toward  tlie  end  of  the  evaporation,  some  crys- 
tals of  ciiluride  of  potassium,  and  some  of  common  salt  make  their  appearance.  According  to 
Bclieelo.  it  contains  also  a  little  phosphate  of  lime,  which  may  be  nrecipiuted  by  ammonia." 
"  The  sugar  of  milk  constitutes,  at  an  average,  about  3.5  per  cent,  wliile  the  saline  jjigredieuts  do 
not  exceed  0.32,  or  2  9  of  a  per  cent  of  whey.  The  water,  of  course,  constitutes  about  93.aiji 
the  100  pans." 

(2080.)  Schwartz  foaad  that  1000  parts  of  cows'  milk  left  3.697  of  aabe%  and  of  woman's  iailk 
4.407,  composed  of 

Cow's.     Wofflatt*^. 

Phosphate  of  lime, 1.805  8.5 

Plinsphnle  of  magnesia 0.170  0.5 

Phosphate  of  iron,.. •. 0.033  0.007 

Photiplmte  of  soda. 02^5  0.4 

Chloride  of  (lotassinra l.S.W  t.7 

Bodm,  aoariHued  with  tactic  aotd, 0115  03 

3.697  4.407 

fWPl.^  There  are  a  nnmher  of  other  fhcts  pivon  by  Dr.  Thomson  coanerted  with  mflk  in  Varl- 
is  s!ttt(>s.  worili  ni'^ntioninir.    The  oonstitacnts  ot  OfttAuUd  milk. .lor  example,  aoooni(ag*lo  |]b» 
analysis  of  Berselius  in  1808, 


*  Jiihnstoar«l.iN««in>s  on  AgrlcuMniT  (9bemfiitry. 

f  Jwarnsi  or  the  Haiti  KosHsh  Agrkultaral  Btnimsl^  L     '  t^^ldMk  m  Lit*  Qlw^Til.  L 
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Wtter, : 92.CT5 

Card,  not  free  from  butter, 2.800 

BogBTof  milk 3.500 

Lactic  acid,  and  the  lactate  of  potaah, 0.600 

Chloride  of  potassiamt 0*170 

Phosphate  of  potash 0  085^ 

Pboapbate  of  lime  and  magneaia,  with  a  trace  of  iron, 0.030 

100.000 

Briaaon  atalea  the  specific  gravity  of  ▼arioaa  milks:  but  it  is  im^rtant  to  remarii,  that  it 
much  even  in  the  milk  from  the  same  animal,  that  it  is  impossible  to  gire  a  correct  mean.  TIm 
specific  gravity  of  cows'  milk  is  the  lowest  being  1.0324 ;  its  whey  is,  ol*  course,  stiU  fewer, 
1.0193 :  and  that  of  ewes'  miik  is  the  highest,  being  1.0409.  Lassaigne  examined  the  apecific  grav- 
ity of  cows'  milk  at  various  distances  of  time  before  and  after  partnrition,  at  a  temperature  m  40^ 
Fahrenheit  and  the  results  were  generally,  that  at  21  days  before  parturition  it  was  highest  be- 
ing 1.064  ;  and  lowest  at  6  days  aficr  parturition,  being  1.033.  The  cow,  from  42  days  before  io 
30  days  after  parturition,  was  fed  on  the  iame  kind  of  food,  namely,  beet-root  hay.  and  straw. 
Lassaigne  also  ascertained  the  quantity  of  cream  yielded  by  the  same  animals  at  difierent  thnea. 
There  was  no  difference  in  the  ratio  between  the  bulks  of  cream  and  whe^  from  the  ssme  cow, 
fed  on  beet  root  hay,  snd  straw,  from  42  days  before  to  4  days  after  parturition,  when  the  qoanti- 
ties  were  200  volumes  of  of  cream  to  800  of  whey  ;  bat  by  30  days  after  parturition,  the  volume 
of  cream  had  decrtnned  to  64.  and  that  of  whey  had  increa$ed  to  936,  and  oy  that  time  the  water 
in  100  parts  of  milk  had  also  increased  to  90.0.  Lassaigne  made  a  curious  remark  respecting  the 
milk  of  a  cow.  which  he  examined  at  IP  different  periods.  4  of  these  before  and  6  after  parturi- 
tion. The  milk  examined  during  the  first  three  of  the  former  periods,  namely,  42  days,  32  days, 
and  21  days  before  parturition,  contained  no  casein  at  all.  but  in  place  of  it  albumen ;  no  sugar  of 
milk  and  no  lactic  acid,  but  a  sensible  quantity  of  uncorabined  soda.  The  milksexamined  11  daya 
before  and  just  afler  parturition,  contained  both  albumen  and  casein,  while  milk  1 1  days  before 

?arturition.  and  always  after  it,  contained  free  lactic  acid  and  sugar  of  milk,  but  no  free  soda, 
he  milks  examined  4  davs,  6  days.  20  days,  21  days,  and  30  days  after  parturition,  contained 
casein  and  no  albumen,  it  would  appear  n-om  these  observations  that  the  milk  of  the  cow  ia  at 
first  very  similar  to  the  serum  of  blood,  and  that  the  casein,  sugar  of  milk,  and  lactic  acid,  to  which 
it  owes  much  of  its  distiuguialiing  charactera,  begin  first  to  make  their  appearance  in  it  about  11 
days  before  parturition. 

(2082.)  A  great  deal  more  might  be  given  in  detail  of  experiments  made  in  different  parts  of 
the  country  on  churning  butter  at  different  temperatures,  and  of  the  various  recipes  for  making 
the  innumerable  variety  of  cheeses  to  be  found  in  this  country;  but  as  tliose  experiments  are 
merely  so  many  isolated  attempts  to  illustrate  particular  points,  without  reference  to  general  prin- 
ciples, their  results  are  unsatisfactory.    In  like  manner  the  numerous  experiments  in  the  labora- 
tory on  milk  and  its  constituents  have  as  yet  led  to  no  improvement  in  practice.    The  field,  there- 
fore, to  the  practical  and  chemical  experimenter  is  still  open,  and  it  might  be  usefully  explored 
by  their  combined  labors,  with  a  view  to  the  establishment  of  general  principles  on  the  best  mode 
of  keeping  dairy  stock,  and  of  evolving  their  products,  in  a  superior  degree  than  hitherto  attain- 
ed.   As  one  instance  of  a  want  of  common  understanding  on  this  subject  I  may  adduce  the  nu- 
merous forma  in  which  the  cheeses  of  Scotland  are  made,  whether  in  the  homely  keblntck,  or  in 
the  finislied  new-milk  cheese  intended  for  city  epicures.    Everywhere  else  but  in  Scotland  the 
place  of  origin  of  a  cheese  may  be  told  by  its  tonn.    A  Parmaran.  a  Gruy^re.  a  Oonda,  a  Ranter, 
an  Edam,  a  Cheshire,  a  Gloucester,  whether  double  or  single,  a  Wiltshire,  a  Cheddar,  or  a  Stilton, 
can  be  named  at  sight  but  who  can  tell  where  a  Scotch  cheese,  whether  of  skimmed  milk  or  new, 
whether  poor  or  rich,  comes  from,  until  examined  by  a  oonnaisseur?  for  its  Stilton  or  Wiltshire 
form  would  not  necessarily  imply  an  imitation  of  those  celebrated  substances.    There  should  be 
some  settled  conventional  forms  adopted  for  the  identification  of  the  respective  classes  of  cheese 
of  this  country,  that  they  may  pass  current  in  commerce  without  suspicion  and  challenge.    1  shall 
finish  this  interesting  subject  with  recipes  for  making  a  number  of  pleasant  dishes  from  milk,  all 
of  which  are  in  the  power  of  every  fanner  to  have  in  summer  as  a  cool  diet     Cvrd*  are  obtain- 
ed by  simply  earning  a  dishfnll  of  new  milk.    When  served  up  with  grated  loaf  sugar,  sprinkled 
over  the  curd  deprived  of  whey,  it  has  the  appearance  of  a  prepared  dish,  and  is  eaten  with 
sugar  and  cream.    A  sour  cof  is  a  dish  of  milk  allowed  to  stand  with  its  cream  antO  the  milk  be- 
comes thoroughly  coagulated  by  sourness,  and  the  sour  cream  and  milk  are  eaten  together.  Plain 
cream,  whether  sweet  or  sour,  is  an  excellent  accompaniment  to  oatmeal  or  barley -meal  porridge, 
or  to  sowens.    The  clouted  cream  of  Devonshire  is  prepared  by  straining  the  new  milk  into  a  shal- 
low dish,  into  which  a  little  warm  water  baa  previously  been  put ;  and  after  allowing  it  to  stand 
from  6  tn  12  hours,  it  is  carefully  lieated  over  a  slow  fire  or  hot  plate  till  the  milk  approaches  to 
the  boiling  point  but  it  must  not  actually  boil,  or  the  skin  of  cream  be  broken.    The  dish  is  then 
removed  to  the  dairy,  and  the  oream  allowed  to  cool,  when  it  may  be  used  as  cream  or  made 
into  butter.    Mdk  oatmeal  porridge  is  more  agreeable  to  the  palate  than  water  porridge,  and 
when  eaten  with  cream  forms  a  rich  diet    Half  churned  creerm  is  better  with  oatmeal  porridge 
than  plain  cream,  having  a  slight  taste  of  acidity.    Nete  umtasked  ImUer  ia  a  great  treat  to  brm- 
fast    Hatted  kit  is  one  of  the  pleasantetrt  preparations  of  milk.    Make  2  quarts  of  new  milk 
scalding  hot  and  pour  upon  it  quickly  4  quarts  of  fresh  buttermilk,  and  let  it  stand,  without  stir- 
ring, till  it  becomes  cold  and  firm,    "rben  take  off  the  hat  or  upper  part  drain  it  in  a  bair'aeive, 
ind  put  it  into  a  shape  for  half  an  hour,  and  serve  with  cream.    The  slight  acidity  of  this  dish, 
with  the  rich  sweetness  of  the  cream,  and  the  addition  of  a  little  sugar,  ccnnbine  to  make  this  a 
▼er^  delicious  dessert    Floatwkey  ia  another  preparation  equally  good  as  hatted  kit.  and  mora 
delicate.    Pour  in  all  the  whey  drained  from  we  new-milk  cheese  that  has  jnst  been  madeu  into  a 
small  furnace  pot ;  apply  a  slow  fire,  and  raise  the  whey  near  the  boiling  point,  bat  not  to  let  il 
boll,  else  the  card  wfll  nil  to  die  bottom.    Daring  the  heating,  a  acorn  of^coxd  fbnna  apoa  ite 
(616)  *^ 
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■arfice  of  [he  whey.  Tike,  (hsn,  1  qoin  or  freih  bntlemmi,  ud  poar  It  genlJy  over  the  Kant, 
ud  pour  u  raDch  mare  ballcnoilk  till  ibe  •cum  hu  ■iliined  Kme  IhlckneH  uid  conautencj. 
Alier  poariog  in  Bme  cold  wiler  lo  lower  ibe  temperEtora  of  the  whey,  iherehy  renderine  the 
•cum  more  cooauleot.  ikim  off  tbe  Kim  apon  ■  hairaieve,  pat  It  iolo  ■  mould,  and  an  IDming  it 
oot  ■  ihort  lime  after,  aerve  wiih  angar  and  crp«m,  A  treac/e  pot-et  ia  made  by  boillDc  «  littla 
milkia  a  pan  and  polling  a  uble-apoonfnil  of  ireocJeor  raolawea  inio  it.  On  removing  ibe  card 
the  wbny  in  realty  Ibr  oae  far  a  lore  ibroU  or  cold.     Wkiltvine  nlieji  ia  made  emully  io  a  limi- 

inlo  a  aincepan.  and  make  it  boiling  hot,  than  poor  in  J  of  bntlermilk,  gently  atirrlng  it  roDod 
Ihe  edgea  ol  the  pan.  Let  the  whole  come  to  a  boil ;  take  it  off  ibe  fire,  let  ll  aeitle,  and 
•train  oiT  tbe  whey,  which  ia  an  exralleal  drink  in  fever.  Cream  may  be  aaed  aa  an  emol- 
^OD  with  all  aorta  of  preaerved  rmibi  and  il  enbancea  Ihe  flavor  of  every  kind  of  fruit  aaed  with 
ll  i  and  ihera  ia.  peibapa,  tio  form  of  cream  more  agreeable  or  more  generally  admired,  thin 
blartc  mange  flavored  with  llmoada.    Tctd-crtam  flavored  wilb  pine.appiD  ia  a  delightfnl  cooler 


it  will  bo  fli  for  aae.    It  may  be  M 
11  keep  perfectly  goo'      ' 


(iUPn.)  Notwitlialauding  the  imnicnae  q'aaniJiy  of  cheei 


jf  foreign  lakea  place  every  vear,  not  Ich  iFun  133 
_.,  of  30»  per  ewL  i>  retained  ty  the  New  Tariff.t 
(SU^t.)  Ciieeae  ia  liable  to  many  caiotliien  beaidei  ihoae  already  alluded  to  >a  ariaing  <rom  fee- 
eolation,  chiefly  from  the  atlacka  of  aaiiailg.  When  yet  qiitts  rieah,  the  cheeae-fl;  (Pi». 
hila  etutij,  a,  fig-  379,  ia  ready  to  depoalt  iia  eggs  m  the  deepeal  enck  il  ein  Bnd  by  ineiuii  at 

Fij.m. 


eoglh,  the  whoicTKidy  of  a  green iahblac 
lod  atiining ;  ironi  oi  toe  neao  rcaoian.yellnw,  paler  yellow  on  ibe  under  aide  ;  thighi  ochre  yeh 
low  at  tbe  bute  and  apex ;  tibin  deep  ochre,  tlie  Gral  and  laAt  pair  black  at  Ihe  a  j>ex ;  anterior 
tarai  black,  the  oihera  ochrey.  with  2  laat  jointa  and  the  clawa  black  ;  wio^  clear  lod  irideacent, 
•liehtly  tinged  with  ru>t-calor  at  the  biiae ;  halteres  ochrey. "t    The  checar  maecoii  prodaced 

from  itiafly  a™  commonly  c«lled>i '  -  - -"■""  ' ' '     ■"'--- 

It  prepares  to  leap,  oar  larva  5nt  en 

tiea  in  ita  anal  Inberclaa.    All  being 


mpert.  and  it  prepa 

reaiiaelfrorjnmping..., 

™  at*.  "When 

ecioilaeirnponiui 

inns,  and  then  bending  it 

«^lf  into  a  circle. 

shcs  funh  ita  nn^i 

form  mandiblca.  and  flie 

«tbeminaca.i. 

thua  prepared,  it 

i''e"tI™."S^"h"ld^i'th' 

iio  an  oblong,  ao 

irh  other.     Thiadoi 

so  violent. jerk 

liblea  CUD  be  easily 

heard,  and  Ihe  leap  ukei 

that  the  soaud  prodac 

*  -Mfl  JeniFth  dill  not  exceed  t ,._ „.,  ...^..,  .. .-  -  .^......^. 

e  feet  hi^h  sbaold  niso  himself  in  the  ah-  by 


merdam  ^w  one,  whose  longtii  did  not  exceed  the  fonrth  pan  of  an  inch.  Inmp  in  this 
- '  -  -  ' c  himself  in  ihi 


He  had  seen  olhcn  leap  agreal  'leal  higher,"]     Wfapn  c^eesi 
Is  liable  u  become  moaMy.ifkepI  in  a  damp  altaalion.  which  alt  I 


Jomping  1 

duc°ion  of  "hl^e  ^td.  Il  ia  poaaible  lo  inocalale  new  cheeae''wilh  ibo  blue  moald  of  old.  and 
thereby  at  once  impart  the  flavor  oi*  ripeness.  Thla  procpae  is  easicn  done  by  Ineenini  rolla  of 
moulded  cheese,  extracted  by  tbe  scoop  or  tpylfr,  inui  holea  preTioualy  made  In  the  new  cheeas 
by  iho  same  acoop,  m  initnimeai  amally  employed  by  cheeaemongsta  lo  taate  cheeee. j  Toward 

•  Dalgaiia'i  Praetke  of  CoDkety.  t  MrCiillo^h's  DIctloDary  of  Conimeree,  an.  Ooti. 

i  Quarterly  JourasI  of  Airicultnre.  vol.  <I.         ||  Kirl>;  and  9pecce'a  Introdoctlon  to  Entomulofy,  vol,  H 
prtia  Caaayi  of  the  BifhIsBdand  Agriculloral  Society,  vol.  li. 
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a  ttill  faither  period  of  decay,  choeM  10  allocked  by  ibe  well  known,  and,  by  utime,  the  hi^ly- 

' prized  clieeiieinite (Aearu*  nro  of  LioDsus).    **  we  often  wonder  liow  the  cbeeRp-mhe  ia  it 

,  oaad  Ui  aitack  a  cbee«e  wbcrever  dcpuMted ;  bot  wbcn  we  learn  frooi  Leewenhock  that  oon 
lived  11  we<;kH  gummed  on  its  back  to  the  point  of  a  needle  witboat  food,  oar  wonder  in  dhnhi* 

'  idled."  aay  Kirby  and  Spence.  Both  cbeeie- maggot*  and  mitei^  wlien  namerouii,  deatimy  chee« 
rapidly,  by  craubliuK  it  into  amall  nieces,  and  by  emiuin^  a  liauid  substance,  wjiiob  caoses  the 
decayed  parts  to  spread  speedily.  They  raa^  easily  be  killed,  however,  by  expo^nre  to  stimog 
Veat.  or  by  plnugiug  the  cheese  in  mme  liquid  capable  of  dcKtroying  the  larve.  wiihont  rommn- 

'  nicaiittg  any  disagreeable  Bavor.  sach  as  whinky.  Hats  and  mtce  are  remarkably  fond  of,  and 
commit  sad  havoc  among,  old  cheeoe.  Nothing  bat  a  cat  can  deter  them  from  a  cheese  cellar, 
where  poii«on  cannot  be  employe<l  with  impunity. 

(2085.)  [The  proceM  of  churning,  or  agitatiu^  milk  and  cream  for  the  production  of  bntter.  ia 

'  perlbrmed  in  such  a  variety  of  <oacliiues.  and  m  vessels  so  varioudy  formed,  each  of  which  has 
Its  advocates^  aud,  urobably,  with  but  liide  difference  in  the  priucipal  reralts.  that  it  bccumcs  a 
quoHiiou  of  no  small  difficulty  to  answer,  which  of  these  numerous  forms  is  the  best.  That  lliere 
will  be  slight  differences  is  at  tl>e  nme  time  snflSciently  appavnt.  but  tbew  will  arise  more  fmm  the 
caiiacUy  uf  tlie  vefl«el,  aa  affecting  tem|>erature.  tlian  from  lieculiarity  of  structure,  and  probablv, 
also,  from  uil>cr  conditions  atlertint;  llie  chemical  chauires  that  take  place  during  the  proceMi.  )t 
will  alM»  be  obviouH.  on  a  full  consideration  of  the  subject  that  causes  of  diSerence  will  arise,  to 
some  extent  from  tlie  circumstances  attending  the  more  or  less  perfect  nature  of  t)ie  agitation 
produced,  as  arising  from  the  peculiar  formation,  aud  the  motions,  whether  of  tlie  containing  ves- 
ael  or  of  the  agitators. 

(308fi  )  The  {leculiaritios  of  form  may  be  viewed  under  four  diitinct  classes.  1.  Those  hi  whirli 
both  the  fluid  and  tlie  containing  vestal,  with  it*  agilatcirs,  are  in  rotative  motion ;  2.  In  u  hich 
the  cfiiiiaiuiug  vesiiel  is  at  rcKt,  and  the  agitators  in  rotative  motion  horizontally:  3.  Tn  which  the 
ooutaiuiiig  vensel  in  at  rent,  and  the  agitators  in  rotative  motitm  vertically;  and  4.  Wherein  the 
coiitaininir  vensel  is  still  at  rest,  and  tlie  agitator  having  a  rectilineal  venit>al  motion. 

(2087.)  In  the  first  class  are  tn  be  noticed  iliose  machines  acting  by  their  g> ration  on  a  center, 
Mch  as  iIm;  old  hsrrel-chnrn,  wherein  the  contained  fluid  uill  have  a  tendency  to  acquire  a  nio> 
tinn  of  rotation  appn/aching  to  tliat  of  the  vessel ;  aud  if  this  rotation  were  coutinoed  alwHvs  ia 
the  same  directitHi.  tlie  process  woultl  be  very  much  ivtarded  from  a  deflciency  of  aghMiicio ; 
hence,  in  such  inarhiuea.  very  frequent  c'nangcs  in  the  diruotion  of  tlie  rotative  motion  ks  ab*<o- 
lutely  necexsary  to  the  completion  of  tlie  process. 

(20rt8.i  The  second  dasM  embraces  tliose  in  which  the  vessel  is  permanent,  and  an  agitator  of 
two  or  four  armn  revolves  liorizoutally  witliin  it  If  llie  vessel  is  cylindrical  the  afritstioit  v«  ill  lie 
iniperlert  for  the  fluid  will  very  s(«u  acquire  n  motion  ew  miurvr,  and  wil(  be  carried  forward  by 
tiie  arms  of  the  suiiaior.  nndergoing  surn  agitati«m  only  aa  will  arise  from  the  central  |iortion. 
acting  by  the  centrifugal  force,  having  alwuys  a  tendency  to  fly  towsrd  the  circuniference  of  the 
rc%'olving  niio<s.  TIiIh  will  no  donbt  ultimattly,  though  slowly,  produce  the  requisne  efit'cl.  but 
it  will  bu  moro  ppce<!ily  scconipliitlied  if  the  vei*i>el  is  of  a  square  lorm;  for  in  that  case  the  rota- 
tion of  the  mass  will  be  inlermptcd  at  every  anale*  and  eddies  formed  therein  of  such  force  aa 
will  not  only  cause  diMtiurbaiice  ot  the  fluid  in  ilieiH)  angles,  but  in  doing  so  will  proiliice  corre- 
s[M>ndin'^  coiiuter-inotious  in  tlie  eniirti  niaMi.  From  such  causes,  churns  of  this  ciasK  and  oi  the 
Biinaru  ftinn  are  friiind,  esfiecially  on  the  large  scale,  to  be  very  efficient  though,  from  the  incon- 
venience of  aiiapting  manual  power  to  a  horizontal  motbu,  it  is  seldom  lesorled  to  in  the  small 
■cale. 

(3089.)  Tn  the  third  class  of  machines,  whore  tlie  vessel  is  also  permanent,  hut  having  the  agita- 
tors rovolviiig  in  a  vertical  direction,  tlic  auitation  is  regular,  and  pervailesat  all  times  tlie  entire 
massof  flui  1 ;  and  in  thin  res|icct  there  is  little  if  any  differoncc  in  efl'ect  vilM'thcr  the  lioironi  of 
the  vcsmO  he  Hnt  or  cylindrical,  nor  is  there  any  necessity  for  changing  the  din^ciion  of  motion. 
y^'e  accord iuGfly  Hud  thai  whetlier  on  llie  large  or  small*  scale,  chnnis  of  tliis  class  find  fitvor  in 
almoNt  all  hicali'ties. 

(*iUifO.)  The  loiinli  class  of  thift  useful  machine  is  the  upright  or  plunge  chum.  The  vessel  in 
this  ]*  also  penniuieiit.  and  its  lii^ht.  nnlike  all  the  others,  is  con(*iderable.  as  c<im|mrt*d  with  ha 

'  breailth.  As  a  matter  of  convenience,  it  is  always  made  cylindrical,  or  rather  slightly  crtoiral, 
which  laMt  pro|ierty  is  ^iveu  to  it  (or  tlie  ooiivenieiice  <if  lumpiiig,  fiir  In  ever>*  other  n*fpi-ct  its 
tapering  form  Ih  a  defect    The  plunger  niuia.  necessarily  always  move  verticallx .  withont  any 

'  rotative  motion,  and.  wlien  exteiid«'d  thmn^rliout  the  entire  rolnmn  of  fluid,  the  agifatkni  mnrt  be 
as  c«implete  aM  it  in  possible  to  allaui.  Plunge  or  verlieal  chums,  therefore,  are  by  maio  l>eM  aa 
the  most  (lerfect  for  tlie  production  of  butter,  as  well 'as  for  saving  lime  in  the  operaiioii :  but 
thert)  arc  ohjecti<iiis  to  it  a^*  regards  fitness  for  tlio  adaptation  of  manual  power.  It  is  ohvions  10 
even  a  careless  obfcrver  tlia*  the  human  ami,  if  applied  directly  to  the  upright  staff' of  this  eh  .m, 
tlie  iHwly  being  aim  upritrht  will  be  emploving  that  power  under  the  gieatest  pOMiihle  ilitcadvan- 
tages.  The  innsi^les  of  the  unn  acting,  hm  they  do,  in  all  cases  under  gn>ut  natural  di!«adviintssea 
in  resiierl  of  iheir  teverasre,  will,  in  tlieir  peculiar  f^osiiion.  lie  deprived  of  nearly  all  aid  which 
Uie  niiis(*les  of  tlie  trunk  in  many  positions  are  calculated  to  give  out  toamK  iIiom*  of  the  arm; 
lientv  it  is  that  tlie  labor  of  working  these  chums  by  hand,  is  found  so  oppressive  that  dieo)Nni- 
tor  is  unable  to  keep  np  a  constant  action :  and  tlic  principle  on  which  the  chnm  is  based  ia 
blamed  f<ir  that  delay  in  tlie  operation,  that  onght  ratiNT  to  b«*  attributed  to  tlie  detect  in  the  me- 
dium through  which  the  |iower  is  applied.  In  |  loof  of  this,  we  find  that  ^^hrn  animal,  or  any  iif 
tite  inaiiiiunlc  powers,  are  applied  to  the  vortical  chum,  it  altuius  a  character  superior  to  all  oth- 
ers, hofh  as  10  time  and  iirodnrifon.  am!  this  cimraeier  is  sni<tain(Hl  tlirontrliont  some  of  tli  •  best 
dair\'  flisiricts  in  Scotland.  The  advantages  of  applying  hand-|>ower  tiiroogh  a  prof»er  medium 
are  h1n(»  observable  in  tlie  case  of  this  cl  urn,  «  hen  such  power  is  applied  tlinnigh  m  vi  hith-hsndle 
M'ith  a  fly  wlu*el.  Examples  of  this  srrnngement  have  Imh^u  altenoed  with  the  Itesl  effects,  aud 
with  rntich  ea*te.  nn  eompared  with  the  direct  apfdicatlon  of  the  power  tn  llie  nHing«>r  and. 
(90<«i.)  In  proceeding  to  the  detaila  of  the  cbuniimr  BiacUtim',  the  flrvt  elaaa  embnmea  ih  m 
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Ibal  act  by  tlwir  gymiaD  raond  ■  ceiter,  tba  Baid  tad  Iba  n  „  _ 

rt  partUly  m ;  orwhich  ilw  comnoD  barral-ohoni  aa;  be  taken  M  iSt  tjp*.    Tb«  Uf 

I  t*  of  ctpuity  niled  to  iha  diiry,  f>  ■omsLimea  proiided  only  with  ■  lugr 

ind  by  •  duped  raver,  by  whioh  it  i>  dwrged  «»d  emptted  i  wUle  In  at 


be  dtiiT.  bai  br  oa*  of  U  or  30  odwa  when  rnuob  of  tbe  pi» 
el  may  ha  a  fret  8  hiehea  aqaare  and  a  fael  8  inotiM  deep ;  tW 
a  proper  diauoeefivm  the  eantnil  (heft.  loawt  tbe  epar-wheJ. 


one  of  it)  «nda  la  movable,  ud  Buide  tioht  by  acrewinK  It  dnwa  on  a  packing  of  canvu  olo^ 
In  all  caaaa  h  ia  nnria^rj  ihal  (ha  iownor  of^lba  banefahoald  be  annad  iritb  iline  or  man  lam- 
lioal  ribaof  wood  aludingaa  nulll  Uiward  (he  oentsr.  and  perfoiatsd  in  Tarlana  Ibtna;  tinea 

dtale  die  agilatoraof  tba  churn.     Each  end  of  ibe  barrel  ia  fnniiahed  wiili  as  itoa  sadnaoB 

or  Jonnial  Hnngly  fi»d  to  it.  and  to  one  of  ihem  la  applied  Hie  wiacb-handle  by  whicb  tbe  »»■ 
ebbe  ia  tarned  i  wbile  it  i)  aujjparted  on  ■  woodeB  aund.  having  beariasa  ibr  the  two  Joomala. 
Uore  Iban  nna  impariectioa  itKiKla  thia  conatrautkin  of  cbum ;  tVom  ihe  oircamaUnce  nf  ita  rolataiy 
notion.  It  win  mlwaya  have  leag  or  more  of  a  leadeaBy  to  cany  Ibe  flaid  roond  wiib  the  barrel 

ihj*  tendency,  it  becouei  neceaaaty  ut  levene  lbs  ii(o(ion  u  every  hwtnnw  wbjch  iaofitaelf  *■ 
incoavaiiience.  There  la,  beaidea,  the  ffntt  inoiovenleace  of  getting  acceea.  either  lo  Temora 
ibe  bolur  (hat  may  adhere  to  ilie  agliatora,  or  lo  cleanae  the  btariorof  the  bartel.  Tbiaiaeap^ 
cially  [he  case  where  ibtjra  ia  no  movable  end;  and  even  wub  Ibia  cpnvenience  ibrcleaniua,  tfaa 
trouble  of  opening  aad  cloeine  Ihe  end  i*  coniiderabie.  To  tboae  InperTeotiaaa  ii  k,  no  dooh^ 
cbiefly  owing  thai  tbiacham.  once  in  hi«hrepete  In  EaM-LoIbiu  and  RerwIckaUre.  ha  ^nda- 

aar/  to  give  figorea  of  thia  claaa  of  cb™ 

laoas.)  The  macbinea  lo  be  here  noticed  onder  tbe  aecood  claaa.  are  of  a  leaa  vaded  chtnoWr 
than  any  of  the  oihera,  are  aaldoo.  if  ever,  naad  wiih  haod-iahor.  bnl  an  geoenlly  woiliBd  hj 
bone-power,  and  chiefly  in  town-dauriei^  or  ia  tboae  arooad  Sdznbargb.  From  the  compuvllveir 
■malt  importance  of  Ihia  choni,  ilhu  been  deemed  neeeaaary  to  give  a  figure  of  ii ;  botila  itnw- 
tare  ia  ao  aimpio,  tliat  die  tblkiwiog  deaorlpllon  will  ooavey  a  tolemhly  cnrreei  Itoowledge  of  ita 
conauvciion  lo  the  mecbanioBl  reader.  The  barae-path.aapeci*lly  Id  lowm,  where  apace  ii  val*- 
able,  aeldom  exeeedt  16  feet :  tlw  borae-beam.  with  yoke,  ia  fixed  Id  an  nprliffal  central  AtJt, 
which  caniea  a  aparwlHel  plaoed  alahigbiof  alrant  3{bet  Ihnn  Ibe  loor.lfae  wbeel  beinaaboat 
i  teat  diaiueur.  One,  or  aoraetimsa  two,  cbnminB  veMala  are  atlaehed  id  Ibe  ■"■"'''"» ;  tMtr  dl- 
meoaioaa  vRiy  with  ilie  HSlentof  ibe  daiiT.  bnl  fcroaaof  Uor 

dnce  iaaoldaaiweel  milk,  the  vr — ' ^-  "  ■■ —  =  ■--'■ 

are  plared  aecnralyon  the  Boor         .     .  _  , 

A  loDtaup  of  metal  ia  placed  in  ibe  senler  ofibe  bottom,  and  a  oroeaJMad  m  aioiEiiea  w  iws  uf 
ligbia  fixed  onoppoaita  aideaof  the  veaaeL  Tlie  fiioteten  and  otoea-bead  nrveaa  ihe  two  bear- 
ing! lor  an  apright  apindie,  which  carriea  Ibe  GHr-^nand  agitator,  aad  a  pinion  r^  3)  inchoa  di- 
•meter  adapisd  to  the  aparwheel.  Theae  parli^  and  a  oloee  oover  li>r  Ibe  veaeel,  complete  dM 
Hacbine,  which  ia.  ibereron:,  extremely  iluple,  and  fn  a  dairy  wliiah  ia  too  axienaive  for  maniial 
power  being  applied  eSiiCiullr  lo  cbarninK,  while  want  nfanaoa  may  preclndeilw  adoptiooof 
■ore  bnlky  mactinee,  tlie  one  ben  daasribed  may  lie  naortod  to  witb  advantage. 

(HWS.)  1b  dieaamaolaaaatandablaUeeiiirB.ieBark-  nt.»a 

ible  Ibr  ita  elaj^ance  and  oieanlinaaa.  and  wbioh,  ibongfa 
addled  only  mi  the  lighter  porpoeea  of  the  botun-dairy, 
I  have  ooaMdeiad  aa  deaervini  ■  place  here.  Tbia  nleDall 
B  repreeealed  in  tg.  380  in  petapeoiiva,  eibibiting  it  Id  the 
moat  KMeulIy  inprnvcd  [wm,  wiih  ontar  caaa  to  contain 
hot  or  oold  water.  Tbia  okom  tiM  for  the  la«  faw  yean 
been  broogbt  pnnainanlly  iMfiire  the  pnbHo  aa  a  Taoaat  ia- 
vendoo ;  bat  on  ohiaa  inmiiry,  I  Bod  (bat  the  merit  ot  ita 
original  introdoclioa  ia  doe  to  ihe  late  eelebruad  Mr. 
Wedgewood,  and  tliatii  haa  been  in  aie  br  a  period  of  30 
or  40  ycara.  The  coaUiaing  veaael  la  atill  formed  of  the 
Wed|;ewood  noneware  ;  and.  u  (  am  InloTmed  by  Mr. 
Child DrEdintmruh.tbeindofaliBablapDrveyorof elegance,  • 
■liliiy.  and  ciHurun.  in  Ihe  china,  noneware.  and  glaaa 
tnide,  il  waa  in  prcat  reqneat  atwtii  30  year*  ago,  ii*  lately 
piiended  ippesrance  bping  merely  a  revival.     The  chief 

n  1  to  4  gallona  ca- 
paoity!  It  la  fumlihcd  with  a  vamiahed  wooden  cover  ft, — 
Tbe  oaler  caae  c  ia  mai" 
Inobea  wider  than  the  cfa 
two  ears  lo  whiob  tbe  imn  croaabar  c  iBaiUched  by  two 
diamb-aarewa  e  aid  d,  aerving  lo  aecgre  the  cover  to  tbe 
top  of  die  veaael.  A  braea  aockei/  ia  fixed  in  tbe  cover, 
•od  an  ifOB  apindle  armed  wlih  three  vanea  ii  Btled  to  nun 
hi  tbe  aoeketp  a  wooden  pnlley  la  naoally  placed  in  the  po- 
■ition  of  the  wheel  r  on  the  top  of  die  apndie,  and  when 
■soared  diere  it  bolda  tbe  apindle  and  cover  In  canatant 

cotMteetlBB.    The  cotmnon  drill-bow  la  tbe  oenal  medinm  _  

«f  pnrrvr.  iheatrlng  of  which  being  held  in  leneion  by  the  »"«  w«Da«Wi»OD  T*>LI  CBVM, 
daallcily  of  ihe  ateelbuk  or  bow.  any  movement  backward  or  forward  of  Ibe  l^UBoaeal  will 
eaaaa  the  potin  and  apindle  to  revolve,  and  Ihe  movemenu  ara  eBboted  by  applyiag  the  hand  te 
the  handle  of  Ae  drfll-bow.  When  Ae  oover  and  (pindle  hare  been  aeearadby  llie  aoraar*  a  A 
and  tbe  bow-«riBg  asplied  aaabava.  which  li  eBbcted  by  beadiog-the  how  odmI  Ae  Nringiaaa^  ' 
leienily  relaxed  to  allow  nf  ita  being  laid  once  round  Ihe  pollajt,  tba  bow  ia  ibau  altowail  is  ^ 
(•B3J 
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ID  ohrUlB  which  lbs  moikni  of  Ihe  igiuior  mut  be  frMnenilT  reTeried  in  th« 
gylindrKil  t«»I.  The  driU-bow  modoD  ii  adininibt^  ■dipted  lo  lbere*«Tiiag 
pnxXH  ;  for  in  pnihiafj  the  haw  liirwKrd  bj  Ifae  htod.  ibe  agilalar  will  be 
made  10  revol<re  t  or  3  times,  the  number  being  in  lbs  propottiiin  of  ibfl  len^ 
of  lbs  ilrlog  to  ib«  proponiDn  of  the  palle; ;  and  in  dnwfaig  them  back  dte 
mmB  namtwr  o[  teTolatiani  will  be  performed  in  the  oppoaile  diredkm,  ud  aa 
oBiill  the  proceM  i«  completed,  Fig.  3^1  ii  i  view  ofibe  sgitator,  aaa  Kn 
the  Tuiei  of  1000*  Un-plile  with  perfonthinB.  b  is  tbit  pari  c>f  the  spitHJle  Ihjil 
&U>  within  the  aoclel,  ind  e  ihsl  on  which  the  pnlley  or  Ibe  wheel  u  lutened. 
|M(I4.)  The  drill-bow  being  rmiher  in  »wkw»rd  mediDm  of  power,  eipednl- 
If  In  ooU'EiechaDicil  hud*,  in  itiempt  bu  Utel;  been  made  to  nobMiiate  for 
il.  in  (hU  cue,  the  common  wiacb  liandle  toroing  borimnliillT  Thii  imnge- 
menl  i*  eihiblled  tlio  in  %.  aso.  wbeie^ia  alnodied  bereled  wheel  of  4  infb- 
e*  diuceter.  on  Ifae  ule  of  wbich  tbe  huidle  1  ii  fixed,  ud  it  worka  fnio  1b» 
wheels  Hisdim  the  up  nf  the  Bgiiitor  spindle  In  tbe  place  formerly  occnpied 
bj  the  pnllej.  tbe  two  Mnndinla  /  /  being  fixed  on  the  coirer  t,  to  CMrry  ^e 
axle  of  the  wheel  t.  By  ihii  imngement  iwo  mme  of  tbe  bnndle  i  produce 
Ibe  mue  reaoll  in  the  agiutor  u  wu  dons  by  one  Mrahe  of  Ibe  bow,  and  Ibe 
molion  of  lbs  btndle  being  rev^rKd  u  every  gecood  rerolgiioii.  the  oltimaie 
eSecI  b  the  eame  m  before,  and  ibe  manoat  openttDn  i*  more  easDy  effecied  la  thi  . 
tbe  one  case  iban  to  tbe  oiher.    Wj:b  a  tiew  lo  determine  whether  tbe  alier- 

'sc  diipenaed  with  even  in  a  cylindrical  Teeael,  I  have  Inatitatevl  e 


h  tbe  interior  of  Ibe  veaael  ii  anned  with  combe,  and  the  agitator  being  eonrerted  to  _ 
n,  bnt  having  its  presjn  or  teeth  adJDMed  to  the  Eniemli  of  tboie  of  file  nHet ;  with  thla 
apparatni  I  have  fennd  that  like  qaanthiea  of  milk  and  cream,  and  wilh  tbe  autie  lemperatore. 


yield  their  hntier  in 

In  Ibe  plans  cj-iindricsl  *e«el,  with  tbe  agiMtDr  alwaya  nxxing  In  une  db«etion.  bntter  waa 
not  obtained  in  S5  minale*.  In  tbe  aama  Teasel,  with  Ibe  agllator  nnrlng  ahemaielj  rigfcl  and 
laft,  at  every  two  revolntloD*.  butter  waa  obtained  in  SS  minaiea.  In  tbia  aae  Trail.  Iltted  aa  above 
described,  with  cannier  aghaion.  bol  with  Ibe  agitator  moving  fat  one  direction  only,  bnuer  waa 
obiained  in  30  miDotes.  l^nm  ibeae  Tesalis  It  appeara,  that,  even  with  a  cylindrical  veaeel.  if  prop- 
eriy  armed,  Ihe  procoes  la  performed  in  a  ihorter  Dme  than  wlib  the  Ineenvetiieiit  revened  mothmai 

(WS3.)  li  ia  well  known  that  a  certain  elevation  of  lemperatore  ia  acqnired  by  ibe  flaid  m  the 
proceia  of  batter. making,  and  ihat  ihe  pnicea  ii  accelerated  by  pnidDcing  tfaii  temperature  aiti- 

l-:..r..  I 1. i;_.i f  I.....J  — .._     p..  .1.:.  -.arpoae  ^ao,  a  prutioe  ia  becoming  pter- 

ling  tbe  milk  and  cream,  and  not  in  mix- 


alant  to  apply  the  waler  eatcmaily  10  the  Tea „ 

lure  with  them.    Fi;.  380  eifaibiti  tbe  applicallon  of  tbia  1 

■ideratiod,  where  c  !■  Ibe  water  case  formed  of  Lin  plate,  ainc,  or  01  wood,  at  tiw  eouom  of  which 
Il  fixed  a  circular  aland  to  place  Ibe  receptacle  a  npon,  (bat  ths  water  may  he  under  aa  well  aa 
ariuod  ibe  receptacle.  Wood,  from  it>  non.condnciiDg  qnalily,  I*  perfaapa  heller  adapted  than 
any  metal  for  a  water-caae.  Waier  broughi  to  the  proper  lemperainie  fa  ponced  Into  the  fpace 
between  tbe  case  and  ibe  reuining  veaKl,and  if  fannd  necessary  10  increaae  or  dhniniih  Ibetem- 
peralure,  pan  of  tiw  conuined  water  ia  drawn  off  below  by  a  apigot.  and  fad  or  cold  added  to  10- 
Kon  lbs  reqnisiic  dearee  of  heat.  Experience  «eem«  to  poini  ont  Itiat  in  operating  on  tbe  lana 
scale  I'a  teonien  vutrit,  ao  eitianeoni  heal  is  reqnired,  Ibe  nsinr^ly  acquired  heal  appears  to  be 
sDfflcieni.  especially  if  aided  in  winter  by  Ilie  admixiure  of  s  small  qnantity  of  moderately  heat- 
ed waier,  and  ihe  nun  conducting  (jnality  of  tbe  wooden  vcmcI  retains  it:  whereas  the  sum -ware 
vessel  will  be  continually  alMIrtclicg  beal.  and  giving  11  oB"  by  radiation,  if  oM  saiTonnde'  Vf  a 

{ao»G.|  CAirni  of  the  third  class  are  Fig.  382. 

mncfa  more  numcroas  than  the  two 
fbnner.  ssd  Ihough  in  Ihemneli'es  not 

they  yet  exhibit  a  variety  of  slruc. 
tare  in  iheir  details.  They  are  nsaal. 
ly  dbtiORuislied  by  tbe  name  of  box- 
otiimt,  IhODgh  tbe  class  cmbraceanoi 
only  Ibe  cabicsl  and  oblong  box,  bm 
also  ibe  cj'liiider  or  batrfd,  the  dia. 
tiinciive  character  being  aa  agitator 

within  a  Btmionsry  case  of  any  form. 
(SOaT.)  To  illnalrate  this  clai^  I 
have  selected,  Brat,  the  box  Aand- 
ckvnt,  in  verj-  general  use.  The 
present  example,  fig,  3B3.  is  18  Inches 
in  length,  11  inches  in  width,  aad  30 
Inches  in  depth,  inside  mcssare. 
Birch  or  plane-tree  are  Ibe  best  msle- 
rial  for  the  purpose,  sod  it  requires 
lobe  vetv carefolly  joined  aoaaiohe 
waler.tigbL  Aa  before  noticed  (3088) 
Il  ia  of  very  small  moment  wbeiher  the 

boUDmlaformediaibecireleoflbeag  TBa  BOK  BUiMMnw. 

l■a)m^  or  remaina  flat,  in  a*  far  as  tbe 
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pradaot)(M>af(b«ballerkiiobeBDBHdaredi  bai(artbspnicai*irf  clmtoriBg,  the  oorrad  bouoid  wm 
pcaaeal  Bme  liule  kdmnluM ;  *  cotv  of  the  mom  milaiial  U  Biud  cloM  hi  ibe  top  at  Ibe  box. 
whh  ooaTenieDl  bandlei.  The  (gilMor,  fig.  3S3,  !■  of  the  nuul  bm )  th«  diDMntiou  ot  iu  putt 
•re  DDimponuiI,  excapl  Ihai  Ibey  b>f  e  (nffldeM  Miengtb,  utd  piMent  nBeienl  nrface  to  pm- 
4iH»  ibe  raqnUto  dagne  of  ic^tatiaa  Ib  Ihe  flidd.  Ths  two  piin  of  anna  mn  half  Upp«d  at  tbo 
eoBMr,  and  Uw  croia-ban  moitued  inlo  Ibem ;  the  dUD«nrioBa  hi  leOKih  and  bnadth  beiBH  audi 
M  10  allow  It  to  a»v«  with  freedom  vithio  iba  box.  At  the  ceoler  a  perfenikm  ta  made  ihroDgli 
Ibe  dde«  to  admli  the  Iron  apindle.  whicta.  at  th<a  put.  ii  a  iqaan  bar,  fitting'  neatly  Into  aockat 
platei  of  iron  lei  iatn  (be  agitator  ott  each  aide,  u  *een  in  the  figure  ai  a.  The  lanher  end  of  (he 
apindle  projecd  aboat  an  inch  beyond  Ihe  agilalnr,  and  ii  ronoded  id  form  ajoamal,  which  baa 
Ha  baarug  in  a  cloae  braia  plale-bnih  or  iiochel.  wbich  i*  lanli  into  the  tide  of  the  box,  and  flxed 
with  acrewa.  The  outward  end  of  [ba  ipindle  i>  farniahed  with  a  conical  jonrnil,  the  •mallaat 
diameter  of  which  ii  equal  to  the  diagonal  of  tbe  aqnara  pari  of  (be  ^lindle,  xnd  ia  fumiahed  wllh 
a  Taieed  collar  or  raff  ^  the  conical  journal  Ijinfr  in  a  thorough  braaa  plate-biiah,  leaTing  tba  collar 
ontaide.  hot  embraced  by  a  cup  of  the  hnab.  upon  which  a  coupllng-rinB  ii  aorewed,  covaHoglha 
collar,  and.  praujo^  hoioe  the  conioaJjoonial,  preventing  thni  the  apindle  from  being  withdnwa 
ooiil  (be  coapliDg  nng  ia  removed.  The  apindle  extend*  be- 
yond tbe  collar  aboa(  2j  incbea,  and  I*  heie  formed  into  a  Flf.  383. 
■qDareatad,  upon  which  (he  eye  of  (be  wioch>handle/iaahlp- 
ped  when  in  work.     In  rigging  (hia  apparatna,  the  agitator  la 

S laced  wiihiD  the  bor,  and  the  ipindle  ia  puihed  through 
le  enter  bnah  and  the  agitator,  nn(il  in  iwo  jonrnali  reit  in 
Um  boabeai  (he  coupling. ring  ia  theo  acrewed  on  to  lbs  oni- 
et  baih,  aniil  tbe  npindle  with  the  agitator  Joit  lama  roatid 
Hi(h  ficedoni  in  (he  oanical  hath.  To  p[eTen(  (be  rin^  from 
taming  round  by  (he  modon  of  (be  apindle.  a  amooth  nng  or 

brmaarin^.  Variooa  other  modea  of aecuring  the  ipmdle  are  em- 
ployod,  ba(  In  all,  the  object  it  (□  prevent  leakage  al  the  bnih. 

mon  (o  apply  bone  or  other  animal  inbataiioa  for  (he  boafaea. 

(W»?.)  Chunia  of  (hia  kind  are  made  of  all  aiien,  wilboM 
any  change  iu  Ihe  principle  of  their  conNmcllon.    The^  are 

applied  to  all  kinda  of  power,  and  the  capacity  ia  pnportioDed  t9b  ASiTatOK  or  THi  BOX^cSDUr 
to  tbeex(eii(or(bedair7^  but  the  n/iVe  capacity  of  the  chum 

moK  be  in  general  about  double  the  quantity  In  gallons  of  ibe  Bald  intandad  to  be  aeled  npoB, 
la oparaling  with  the  boichurn,  it  may  be  BUed  to  the  hight  of  the  apindle,  or,  if  ilia( mambar 
ia  well  fined,  tbe  milk  may  rin  conaiderably  above  it,  (hongh  in  general  piacdce  it  tiaea  bat  Utile 
abore.  To  adapt  (be  chnrn  lo  povrer,  it  <8  only  netcwaiT  10  po(  a.  pulley  Ibr  a  alnp.  or  a  diain. 
upon  (he  aod  of  (ba  apindle.  In  place  of  (be  handle)  or  the  apindle  may  be  attached  lo  anotheT 
ibaft,  having  tbe  proper  velocity,  by  meana  of  a  ilip-cnopling.  Tbe  velocity  of  iho  agitator  Bait 
depend  npon  tbe  riae  of  the  cbnm;  one  of  3i  Inchei  diamelermay  make  SO  revolutiona  par  min- 
■te  on  (be  average,  bnt  may  ba  higher  or  lower  in  different  atagea  of  Ihe  prooeaa. 

(Mas.)  A  aiv  chum  of  (hia  (bird  claaa  haa  been  lately  ln(roduced.  and  nraeU  with  moeh  &isr 

In  tba  north  of  Ireland.    It  Is  believed  that  iti  Inlrodnctioa  from  Franoe  iadoe  to  Mr.  Blacker  af 

Flg.3Sl 
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385;  dw  fm«  pMfietlie  of  ll»  BUctihiB  m  it  appemwfccftii 
Um  •eeosd  a  grim  Mcdim.  ibowiiig  ih«  chief  p«€ulhiity  of  te  eoMtrvctMni.    1a  Ae  ptJB- 
•ipte  of  iu  opcnrtkm,  tys  ohoro  fe  the  nme  M  dw  one  Imi  ^eeoAed,  b«c,  Iflw  d^ 
dcr  •«>  ■eeend  tHwm,  k  w  faralilMd  wiib  a  euB  fsr  <sniitiiBiig  water  to  ngalate  the 
It  dHfcn  abo  frooa  the  coiinqD  box-ebiir%  in  havinf  the  a|Madle  er  ask  of  te  ^itttar 
thnagh  dw  laagdi,  hitiwaH  of  the  breadth,  of  die  wmtaminy  naeil 

(1100.)  la  eooamKtioii,  %.  394  repReeota  a  kaud-ekmrm  of  ofdiaaiY  else;  dw  roafalnhg 
b  of  an  oblong  fonn.  whh  a  oeaiiw^liodrical  hoitoai^  ita  length  «  6  is  fS|  iache%  the  breadth  I  c 
14  lathee,  and  the  depth  to  die  ane  of  the  eemi'oylinder  11  j  faidiea.  the  entire  depth  beix^  It 
fnchea^  all  Inaide  measara.  The  odea  and  anda  are  fcemed  of  bireh  or  piane-tiee,  1|  indiea  In 
diiekacaei  aacnrely  ^ined  at  the  anglea;  the  enda  of  tlie  veaeel  thne  eonetracted  deecend  to  Ae 
fiiU  dopth  of  the  eent-cylindert  while  die  aidea  are  only  IS  indiea  in  depth.  The  bonom  ie 
•A  in  two  platoa  of  ainc,  the  edfieaof  whieb  are  aecared  to  the  oater  and  inner  bceaof  the 
bj  neane  of  clooa  nailing,  and  alao  to  tlie  endi^  aoakingwator-tiglK  joining*  all  nmnd,  in  liie 
ner  aeen  in  aection  at  d  and  e,  fig.  385,  wfiere  the  epace  dfe,  between  the  onter  and  ' 
ftrto  the  iweptoflfi  fcr  tlie  water.  In  the  edge  of  one  aide  diere  ia  inaeited  a  lumel  ^,  by  whieh 
the  water  ie  introdooed  into  the  receplncle  by  peeeing  down  throng  a  enaB  bore  in  die  mde  of 
the  Teaed,  and  the  epigot  k  eerrea  to  draw  oo  the  water  when  reqniied.  A  wooden  corer  ie  fhttd 
into  the  opening  in  tne  top.  with  knoba  for  the  oonrenience  of  lifting  h  ont  Tlie  chamber  diaa  eon- 
atmcted  la  eet  m  the  iron  framea  1 1 «,  which  are  attached  to  each  end  of  the  box.  widi  eenw 
aaila.  and  are  farther  aecared  by  the  iiretober-bolli  k,  and  fnmiihed  with  etad^nndlea  lUhr  te 
eonrenienoa  of  lifting  dio  cbara. 

whereof  ai  fli,  *c^  are  dw  fear 


(8101.)  In  fig.  385  the  agitaior  b  abo  aeen  in 
diree  truMreree  ban  in  each  arm  being  in  thb 
caae  Rrood  roda.  which  are  here  ebown  cnt  acroae 
by  die  aection.  aa  b  likewiee  the  Aqoara  aplndb 
paaeinir  throagb  die  center.  The  apinidb  b 
tormed  and  inaerted  in  the  eaine  manner  aa 
deacribed  fcr  the  boz-chnrn  (2097).  and  dlf> 
bra  only  from  it  in  the  mode  of  eeearing  it  in 
pboe.  In  thie  machine  the  epindle  b  preaeed 
Bome  by  a  peHbraied  oblong  plate,  aa  eeen  in 
fig.  384,  whtcb  paaeing  apon  the  ontward  end 
Of  dto  apiodb  till  It  reat  againat  die  collar,  it  b 
then  paaeed  apon  two  etod-bolte  fixed  in  die 
•ad  of  the  reaeel,  haring  a  acrew-nat  on  their 
BoinC.  whfeh  preeaee  the  plate  and  the  epin- 
dle, by  meane  of  the  collar,  home  to  the  conical 
bnah  widi  any  degree  of  tightneee;  and  the 
winch-handb  b  then  applied  to  the  extreme 
«nd.  It  will  be  obaenred  diat  bodi  thb  and 
dw  bA  deaeribed  chorn  reqaire  being  placed 
upon  a  etand  or  toUe  about  S|  feet  high  when 
worked  by  the  hand,  in  order  that  tiie  handle 
may  be  brooght  to  a  proper  hight  lor  the  IhO 
eflbct  of  die  hand,  w  hen  either  of  them  ara 
worked  by  power,  they  are  then  meet  con- 
vnniendy  eet  on  the  floor  of  die  dainr. 

(SIOS.)  In  the  foacth  claee  of  oar  aQbdMaloa, 
dwre  ia  only  to  be  coneidered  the  ^unger 
tkmm ;  for  in  thb  clam  diere  b  no  ranety,  ex- 
cept aa  to  the  dtroenaiona.  The  means  of  work- 

infftbeulnnger.and  the  diifercnt  media  tbrongh  TRANSVSKes  ssctioh  or  thi  irish  chuui-box. 
which  the  power  b  applied,  whether  of  man  or 

of  animab,  are  of  a  coaracter  much  more  varied  than  in  all  the  othere  pnt  together :  and  all  theaa 
Tarietbe  eeem  to  have  been  eogfreeted  widi  a  vbw  to  overcome  the  very  anfavorabb  poeition  b 
which  a  man  appliee  hie  force  directly  to  the  plonser-n>d  of  thb  chnm.  Among  theae  varietiea 
of  oonetmction  in  the  mechanical  media  through  which  power,  of  whatever  kind,  may  be  applied, 
we  ftnd  all  poaeibb  varietiea  of  thc(  lever  and  ita  oombinationa.  the  loaded  pendolam,  witn  con- 
binadona  of  the  lever  and  of  rack-gearing,  crank  and  lever,  and  crank  with  connecting-roda ;  bat  it 
woold  be  profitleee  to  enumerate  all  the  forme  that  have  been  devised  for  the  improvement  of 
dbie  particular  kind,  and  much  more  eo  to  attempt  to  deecribe  diem.  I  will,  diererore.  reat  eatla- 
fled  with  one  that  hae  bag  been  m  exteuaive  oee,  and  b  aqoall;  woU  adapted  to  the  hand  or  to 
power  of  any  kind. 

(8103.)  The  upright  or  ;»fttage  AumiKr-9e»»d,  b  alwayea  pboe  of  cooper-woik  vaiying  b  oa* 
paoitT,  according  to  the  extent  of  the  dairy  in  which  H  b  to  be  employed,  from  10  to  130  gallona. 
It  b  boUt  elightly  twering  upward  for  the  convenienoe  of  being  t^lhtiy  hooped,  having  a  adrong 
bottom  and  a  novabb  cover,  which  may  be  feeteoed  down  widi  an  iron  clenp-hoop ;  a  per- 
foratbn  b  ftirmed  in  the  center  of  the  cover  lor  the  paaeage  of  dte  cham-ataff  or  planger-rod> 
and  thie  b  earrounded  by  a  wooden  cup,  to  prevent  the  ladling  over  of  the  fluid  in  the  act  of 
churning.  The  filnnger  or  agitator,  which  ie  attached  to  the  bottom  of  die  plgnger-rod,  b  a  cir- 
cular reticubted  frame  of  wood ;  die  meabea  ma^  be  from  li  to  5?  inchea  eqaare.  and  the  bam 
ftmning  the  retbulatbn  about  |  inch  thick  and  11  mchea  deep,  the  whole  embraced  by  a  wooden 
hoop,  whoae  diameter  will  just  enter  the  top  of  the  churn.  The  etructure  of  the  plunger  b  by  no 
meane  important,  the  only  eeeentbl  pohst  oefaig,  diat  It  ehall  not  preaent  too  much  reeiatance  to 
tfM  naeeaifa  of  the  finid  thniagb  iu  inieretiBea  nor  loo  Hide  to  give  it  a  tooeaay  paaeegn,  wUA 
itfgM  fceader  thnagitodon  ao  aliAt  aa  to  be  luaftncnalj  a  good  toadinai  b  to  —Iw  the  " 
(680) 
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ttl  CUM  of  ditha  iniMrticet  1*5  timet  tbe  area  of  tb«  aolid  paita,  tad  ftia  role  wiU  apfly  fi»  te 
aaitaeMv  of  all  dianta.  Boob  is  tibo  100016  cooMraetioii  of  thia  dioning  vonel,  which  u  eapaUt 
of  adaptatioo  to  any  kind  of  power,  ana  to  anj  extent  of  dairy. 

(9104.J  At  an  example  of  the  appIicatioB  of  power  to  the  phmgeHshnra,  the  aeeempaiqrtef 
ffloatrationi  are  taken  from  those  extensively  osed  in  Lanarkshire  and  tbe  neighboring  ronniiaa, 
where  they  are  nsnally  worked  by  one  bom.  It  will  aolBoe  at  preaent  to  abow  the  intenal  a» 
chaniam,  leaving  the  bone-wheel  and  inteioiediaEte  gearing  far  another  oooaaoa.    Fig.  38#  ft  a 

ng.se& 
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THS  PLUIfOI-CHUKN  WITH  POWIR-MACBllfl. 

side  elevation  of  die  eham,  and  the  mecbaniam  reqnired  widiin  the  cbam-nom  of  die  dairy.  Il 
is  here  represented  as  being  fbr  band-power,  bat  the  arrangements  of  tbe  machine,  so'fkr  as  heM 
exhibited,  are  the  same  whether  for  man  or  horse.  Fig.  387  is  a  back  view  of  the  aame.  and  the 
same  letters  apply  to  the  corresponding  parts  in  each  figure.  The  floor-line  of  tbe  ebarnlng-rooiii 
is  repi^sented  by  the  Hue  a' a,  and  6  c  is  an  upright  frame  of  cast-iron,  which  is  bolted  to  tbe  floor. 
The  frame  consists  of  two  cheeks,  which  are  oolted  together  on  the  flanged  bara  d,dt  it  is  5  (hal 
9  inches  high,  and  16  inches  wide.  The  reciprocating  cast-iron  lever  eY  is  supported  by  its  itel- 
cra  on  the  top  of  tbe  frame,  by  means  of  a  centersbaft-passing  tbroagb  the  lever.  The  length 
from  the  falcnun  to  the  head  /  is  4  feet  2  inches,  and  from  the  same  point  backward  to  the  ex* 
tremity  is  8  feet  9  Inches ;  a  connterpoise  ia  here  placed  upon  the  lever  to  bring  it  newly  to  aa 
eqailibriam.  Tbe  connecting-rod  gkis  jointed  npoa  a  bolt  that  is  fitted  to  move  along  the  obHqiie 
groove  g  i  ibrmed  in  tbe  lever,  and  tbe  crank  k  is  formed  on  a  shaft  that  tarns  in  bearings  In  the 
npright  frame ;  its  throw  is  8  inchei^  less  or  more,  proportioned  to  tbe  higbt  of  the  cbaming-vee> 
ieL  aud  the  foot  k  of  the  connecting-rod  is  fitted  to  the  crank-pin.  /  is  a  light  sheers  of  maUeablo 
iron,  whose  forked  ends  embrace  tbe  bead  of  die  connecting-rod,  which  is  also  farked  at  tbm 
head :  and  tlie  pin  of  tbe  groove  pssaes  through  all  the  three.  Tbe  adfasting-serew  m,  with  it* 
winch  handle  n,  is  supported  in  a  swivel  socket  in  the  bracket  o;  while  tta  screwed  end  m  wotki 
in  the  bend  of  tbe  sheen  /,  which  is  screwed  aa  a  nut  to  receive  ft,  for  the  purpose  of  shortening 
or  lengthening  the  distance  m  g,  and  so  chan^ng  tbe  position  of  the  bead  of  tbe  oonneetittff>red. 
Tbe  head /of  the  lever  is  mounted  with  a  pair  of  side-links  v  p,  jointed  on  a  eroas-head  in/;  the 
links  are  agdn  jointed  on  a  wooden  cross-head  v,  into  wbicn  the  head  of  the  plonger^rod  qhia^ 
sorted,  and  fixed  by  a  pin  or  key ;  these  side-liLks,  jointed  as  thev  are  at  top  and  bottom,  prodao* 
a  very  imperfect  parallel  motion,  but  sufficient  to  answer  the  rise  and  fall  of  fhe  plunger-tW. 
Tbe  handle  «  is  fixed  on  one  end  of  the  crank-shaft,  and  on  tbe  other  is  placed  tbe  fly-wheel  <,  tv 
equalize  the  motion  of  the  lever,  and  (x>mpensate  the  inequality  of  tbe  resistance  to  the  plmger  fa 
ha  aaeeni  and  descent  The  cbarning-vesael  r  is  3  feet  high,  with  an  average  diameter  of  15 
inches,  and  its  capacity  about  23  gallons.  In  extensive  dafnes,  it  is  common  to  have  two  chon^ 
tng-veaseb  attached  to  the  maohme.  m  which  case  tbe  wooden  cross-bead  %  is  ekmgated  ao  aa  to 
rooeive  the  head  of  the  plunger-rods  of  both  vessels,  the  vessels  standing  ride  by  iMe  during  the 
operation. 
(9105.)  When  this  machine  ia  in  operation,  the  reroliitlooa  of  the  onnk  piodooe  a  miiliiiifflliig 
(«87) 


THE  BOOK  OF  THE  FAKH SUHMEB. 


.._jn  tbu,  by  moriugtbe  bcidf  oTilw 

later,  tiw  ■rake*  et  nciprocuiou  of  iba  plnngK  wl 
■lioH  ta  Ibe  faiBt  ttgi*  mond  ■pward  < 
in  lh«  groove  gi.    It  <«  faUHl  from  expL 
then  ue  kdvutBgea  to  tbe  pncoi  dcriTv 
blaftoalbk;  buo.  u  ihe  omuiieDccmaDl  of  tlwop- 
endoo,  Ibe  bud  of  tbe  rod  ^  k  !■  kept  >1  tbe  kmer  m- 
InmilT  of  Ibe  aliL  producing  ibe  At 
tba  Hold  becoDM  beiMd.  and  from  tbe  i 
TeKCDce.   lu  balk   it  iacnutd.  tbe   Mmke   i 
lull;  lengibeoed  by  laroios  Ibe  faindle  ■  of  tbe  M 
ud  by  Aat  iboneDlDB  Ibe  diMuco  f  ■■,  r'-  -'- 
ll  broDght  to  tbe  lieul  of  ihe  i^it,  prodadn 
tbe  greilad  leDgth  ;  ud  wben  tbe  eSbrren 
ud  Ibe  bolVr  hu  beniD  to  fom 
Ibe  gtroke  ia  gnduiliy  dkutaoec 
bfaed  with  Ibe  ibDrvn  Hmke. 

(91M.)  The  ■pplkuion  of  power  lo  thi*  mmdilDe  la 
-      ' '  1  eHiwled  by  1  polley 


ndrii 


uk^aft  inMcad  of  the  budli 
ir-vrbeeL  placed 

HUam.   Vhe~ 


rate  of  the  plniigel 
doDbte  Krokoa  per 
mlBDte,  dibject  to  tbe  anal  TariaLiou  that  ia  required  in 
tbe  diflereol  wagta  of  tbe  proeeaii.  Tbe  price  of  Ifaa 
bandmaebine.  aa  In  Ibe  figure,  i>  fnJm  £6  to  XB ;  Knd, 
wben  compleled  wilb  bone-wbeal  ud  gearing,  it  ia 


d  iboaiib  Ibey  nltimately 
Uriwd  ebaracler.     "" 


ei  oecillatioD  prodi 


(aioe.)  Another  of  Ibeae  for 
laalBcbed  by  '     ' 
*olTb»  on  ft)  „„. 
▼Inullv  deacribe  t)i 


again  piodace  Ibe  effect  of  ibe  chun 
beaaeMyudeqaable  thallliere 
^peava  no  nkacbanical  diCBcaliy 
b  tbe  Kbeow  i  bat  in  Ibe  aeFood. 
vbea  we  conaider  Ibe  mtM  of  Su  id 
tlwt  Bay  be  conttined  in  Uia  Tea- 
nl  ud  Iben  ibe  wbole  put  in  that  r- 
klDd  of  tnolioB  tbat  may  be  de-  L 


'cry  poini  1b  iit  bue  tQI 

by  tbe  cruk  Ihu  gl'ea  il  mo- 
!  oaclHalion  in  tbe  flaid,  Hhicta 

, n  DDdalalor;  motloii.  Ifaal  will 

pivpoaad  macblne^  the  m  "'  '  * 


MOD  ihe  fluid  within, 
U  la  feared,  nqaire  either  a  mocn 
anogsr   fabric   than  la  aaaallyr- 
•Uotted  loancb  operatiotuoroib-L 
onwlae   Ihe    nuchlns  woold    be 
Twy  liable  to  dorugement  and 
M    fractaie.      A     chambg-nui- 

diine,  OB  thla  principle,  waa  ei-  THi 

bIbUed    at     tbe    Bhow    of     the  „    ,     :,  ^  ,j 

Boyal  AgTicoliBnainiproTe[nonl6ooietyofIreland,hBldi 
eooaider&le  Interen  from  iti  aoDirent  oOTeli;. 

(91011.1    Tbe  Blea*ib  and  i . 

department  of  Ibe  dairy,  cnuM  piiiMapaUy  a 


Aogu^  IMS,  and  sxdted 


MAKING  BUTTER  AND  CHEESE. 

(■110.)  The  otriJirtaieT,'  of  which  fig.  3B8  ii  ■  pkn,  ud 
dT  ■  bopper-ifaiped  veiKl  a  t, 
IT  bj  14  ipcliw  u  lop,  uid  10 
iDcbei  deep.    It  ii  Gxod  apaa 


dor  /  hiving  VI  iron  txla, 
which  pBueiuiroaKfathebeu'- 
«»  e.  ud  \m  larood  by  ■  wioeh- 
budle  d.  Tbe  ule  i>  kepi  in 
T  menu  oC 


■InU 


etch  ^de. 


ud  «ra  held  in  iheir  nlmce  by  '"" 

m  ilider  tt  h.  The  cylioder  i>T 
iDchedaDgudlliachosinditmeiar.iRuldaclKll 
projociing  i  inch.  The«B  peg«  or  letih  ire  gel  i 
iDDe  cooluuing  IB  leelh.  Two  wedae-ghiped  p 
below,  Krving  il  the  budc  Lime  lo  redace  the  opt 
to  CBrry  i  row  of  pegs  limilir  to  tboH  of  the  cy 


with  pen  of  turd  wood  I  Inch  Hiiuie.  lod 
gbl  regal V  lonei  roaad  ihe  cylioder,  ekcli 
I  c  c  ire  attached  to  the  lidea  of  the  hopper 
Iietweeu  the  cylinder  and  the  hopper,  utd 
r,  bat  ralliDg  inu  ibe  apaiiea  between  th* 
□e,  it  il  placed  over  the  tub  or  olb«  recipt 
cord  that  rvqaizvM  to  be  bmken ;  and  wbila 

p  ..—      . .  ,  __  lamed  either  way.  tlie  other  baud  DUir  <M- 

^inuolly  be  reuaired  la  prew  Ifae  card  down  apon  the  cylinder,  to  prevent  (he  curd  oeiog 
paaaed  beyond  ihe  onda  Ql  the  cylinder,  il  ii  corered  u  each  end,  to  the  extent  of  J  inciw  wilkaa 
OTerlap  of  Ihe  liilci  of  Ibe  hopper. 

{am.)  The  ehetMe-prat  camei  next  in  the  order  of  basiaeaa,  ud  of  that  machine  the  Tarletle*. 

are  very  nooieroua.  thoagh  they  may  be  all  reiolved  into  lhi«e  kiudi,  namely,  the  comman  old 

ne-preai ;  ibe  camhioed  lerer.preia,  of  which  ibe  Tarietiea  are  the  man  aameroai,  embracing 


from  the  aingle  laiar,  ihroo^  Ibe  viriooa  ci 


imple  levera,  to  the  mora  elaborat* 


nff.3i 


•oeof  (henekudleverii  and  ^  atmoepberte 
ofdieae  preiaei  man  aiwaya  be,  that  the  load,  in' 
b>*e  the  power  to  detcead  aftot  the  abject  being 
;ks  whey  fnMn  the  cord. 


r  pnenmatle  pren.  An  eaenlial  ehtraclertMlt 
hnlBTer  way  pmdaced,  aball.  when  left  to  itaelf 
pieaaed,  ■■  thai  ma;  rink  b;  Ihe  expreiaiou  ot 


Sdo 
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(9l1t.)  An  example  of  ibe  fint  of  tfaeee  is  iliowii  In  fig.  990;  it  contiflU  of  a  fltnmg  frtiee  of 
wood,  of  which  a  is  the  rill,  2  feet  long,  16  inches  broad,  and  4  inches  thick ;  two  opri^»ts  &6  art 
BMMtised  or  dovetailed  into  it ;  these  are  each  6  inches  broad  by  2|  faiches  diick.  and  3  feet  higl^ 
and  are  connected  at  top  by  the  cross-head  c  mortised  upon  the  posts.  A  coblcal  block  of  stone 
d  «  b  squared  to  pass  freely  between  the  posu ;  an  iron  stem  of  1  inch  diameter  is  fixed  into  the 
apper  surface  of  the  block,  and  the  npper  end  of  it  bein^  screwed,  is  passed  throngh  the  centre 
01  the  top  bar,  and  the  lever-nat  /  is  applied  to  it  fi>r  raismg  or  lowering  the  bloclt.  In  each  end 
of  the  block  a  vertical  groove  is  cat  corresponding  to  the  middle  of  Uie  posts ;  and  a  btton  of 
wood  is  nailed  a  poo  the  latter,  in  soch  form  and  position  as  will  admit  the  block  to  rise  and  fiSk 
freely,  while  it  is  prevented  falling  to  either  side.  When  pat  in  operation,  the  block  is  raised  by 
means  of  the  screw  nnlil  the  checse-moald,  with  its  contents,  can  be  placed  upon  the  sill  a  nnder 
the  block.  This  being  done,  the  not  is  screwed  backward  till  the  block  rests  lightly  on  the  cover 
oir  the  monld  ;  it  is  let  down  by  sroali  additions,  as  the  card  consolidates,  until  it  is  tbonrht  safe  to 
let  tlie  entire  weight  press  apon  the  moold,  which  is  done  by  withdrawing  the  nnt  /.  Instead  of 
Uie  solid  block  of  stone  d  e,  which,  when  left  to  itself,  will  always  produce  the  same  pressure,  it 
if  better  to  have  one  block  d  g  into  which  the  suspending  bolt  is  fixed,  and  the  remainder  of  the 
mass  made  up  of  smaller  pieces,  as  shown  in  the  figure,  by  which  means  the  amount  of  free  pres- 
Mre  can  be  re^'olaied  to  tne  particular  size  and  state  of  the  cheese ;  or  blocks  of  cast-iron  are 
sometimes  used  in  the  form  la.<n  described,  which  are  more  commodious,  and  less  liable  to  be  broken. 

(9113.)  The  next  class  of  this  machine,  the  lepfr'prf$»,  to  speak  in  general  terms,  possesses  the 
^  of  the  former  in  some  shape  or  other,  but  generally  of  wcMod,  with  two  unrighu  as  before ;  but 
inaiead  of  a  heavy  block  of  stone,  a  simple  movable  rill  of  plank  is  employed,  having  an  iron 
or  a  wooden  stem  attached  to  it,  upon  which  rimple  or  compound  levers  are  made  to  act  in  pro- 
dacing  the  prerauro.  An  improved  form  of  this  lever-press  was  brou^t  out  by  the  flhotta  una 
Companv.*  made  entirely  or  iron,  of  a  more  commodioas  and  compact  oonatractioa  «%aii  had 
Mthcnio  been  attempted,  and,  with  slight  altentiona,  is  here  presenteo  as  the  type  of  dM  daaa. 

(9114^  The  combined  lever  ehee$^ 
pns$$  of  iron  is  represented  in  the 
perspecthre  view,  fig.  391.  and  ia 
ovttstrueted  in  the  following  man- 
ner :  a  a  are  a  pair  of  cast-iron  feet 
on  which  the  machine  is  supported ; 
they  have  a  socket  formed  at  the 
erown  to  receive  the  malleable  iron 
piUars  b  b.  The  sill  plaie  c  is  18 
mcbes  in  diameter,  cast  with  two 

Crforated  ears,  ihron^li  which  tite 
)l  of  the  pi  Ham  b  b  al«o  paMi.  aud 
secure  the  mil  to  the  feet. — tlu;  cross 
lines  in  the  sill  indicate  channels  for 
^  escape  of  the  expressed  whey. 
The  movable  sill  d  is  of  tlie  same 
fixe  as  the  one  below,  with  corres* 
ponding  ears  perforated  and  fitted 
to  slide  on  the  pillars,  and  having 
the  rack-bar  /  fixed  in  iu  centre. 
A  top  frame  e,  18  inches  by  9  inches^ 
nnd  3  inches  deep,  is  seated  upon 
the  top  of  the  pillars,  where  it  is  fix- 
ed by  two  screw-nuts,  and  adapted 
to  carry  the  gearing  of  the  machine. 
The  action  of  the  rack  and  ita  sill  ia 
effected  in  the  following  manner: 
The  ratchet  wheel  r  is  fixed  upon 
an  axle  that  has  iu  oeitrings  in  the 
top  frame ;  on  the  same  axle  ia  fix- 
ed  a  pinion  of  eight  teeth,  not  seen 
in  the  figure,  which  works  in  the 
wheel  t  of  twenty-four  teeth,  fixed 
apon  an  axle  which  has  its  bearing 
aiao  in  the  top  frame ;  and  this  axle 
carries  alao  a  pinion  of  eiffht  teeth, 
which  acts  upon  the  rack,  but  is  also 
bid  irom  view  in  the  figure.  The 
ratchet-wheel  g  stands  clear  of  the 
lop  firame  about  an  inch,  and  its  axla 
if  prolonged  beyond  the  wheel 
double  that  extent  The  lever  k  is 
larked  at  the  extremity  r,  and  the 
taraainations  of  the  fureatum  are  re- 
oeired  upon  the  axle  of  the  wheel 
/Tt— ihe  wheel  being  embraced  by 

the  fork  of  the  lever,  but  the  lever  moving  ireely  upon  the  axle.    The  faraation  ^  —w^ 
toward  *  to  an  extent  that  receives  a  piOl  at  & ;  between  and  in  the  throat  of  the  folk,  tha  fall  ii 
;omted  upon  a  pfai  that  paasea  through  both,— the  edge  of  the  pall  pofaiting  downward  tocaiok 
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the  ratcbet.  wMIe  It  has  ft  knob-handle  fltandfatg  apward,  hy  whfeb  ft  esn  be  cenveatefctly  difleagag«> 
ed  rrom  its  wheel.  A  small  winch-haiidle  /  is  also  fitted  apon  the  axle  of  the  ratchet-wheel,  and 
a  pifn  seen  near  k  is  adapted  to  a  peHbration  is  the  top  frame,  by  Ae  imerCieB  of  which  die  de* 
■oeot  of  the  lever  is  checked,  when  sach  ia  required,  and  this  completes  the  mechanism  of  the 
presSi 

(2115.)  In  pratiw  with  thii  machine,  the  eheesB-moald  ia  placed  vpoa  the  lower  sill,  and  the 
lever  being  sappoirted  on  the  pin  at  A,  the  winch-handle  ia  tarned  to  the  left,  depressing  the  rack 
and  its  nO  till  tne  sill  presses  upon  the  cover  of  the  mould.  The  lever  is  now  lifted  by  the  hand, 
and  the  pall  allowed  to  take  into  the  ratchet ;  while  the  lever,  being  loaded  by  Uie  weight,  will 
canse  the  ratchet  to  torn,  and  produce  the  descent  of  the  rack.  If  necessary,  this  is  repeated 
again  and  again,  till  a  considerable  |irosrare  is  produced ;  and  if  it  is  wishea  that  a  continued 
pressure  is  to  go  on,  tlie  lever  is  again  raised  considerably  above  the  horizontal  line,  and  leh  to 
descend  gradaall:^,  following  the  consolidation  of  the  cheese.  If  it  is  wished  that  the  load  shall 
not  follow  the  shrinking  of  ine  cheese,  the  pin  k  is  inserted,  which,  when  the  lever  comes  to  rest 
upon  it  checks  farther  descent  The  amount  of  pressure  is  also  regulated  bv  the  disposal  of  the 
weight  m  in  the  difibrent  notches  of  the  lever.  The  usual  selling  price  of  this  machine  is  £4, 
when  constructed  of  iron,  as  in  the  figure ;  but  with  wooden  framework,  and  the  rack  and  othor 
gearing  of  cast-iron,  the  price  is  X3  5s. 

(2116.)  In  the  third  division  of  the  cheese-presses  there  is  not  such  a  variety  as  in  the  othen, 
and  what  does  exist  is  of  recent  introduction.  I  have  to  notice  only  one — ^the  pneumatic  cheete- 
press  of  the  late  Sir  John  Robison  of  Edinburgh — as  an  elegant  apjpfication  of  Science  to  a  homely 
though  important  domestic  purpose.  The  principle  here  applied  is  the  pressure  of  the  atmo- 
sphere, brought  to  bear,  with  any  degree  of  force  compatible  with  that  natural  pressure,  u|h>b 
me  curd  when  placed  in  the  mould,  by  exhausting  a  vessel  placed  below  and  in  communication 
with  the  mould,  by  means  of  a  pipe  descending  from  the  bottom  of  the  mould  to  a  receiving- 
▼esseL  To  this  pipe  of  communication  a  smaJI  air-pump  is  attached,  and  the  mould  having,  be- 
sides  its  true  bottom,  a  movable  one  of  wire  or  of  wicker-work,  the  curd,  wrapped  in  a  cloth,  is  laid 
upon  the  pervious  bottom,  and  gently  pressed  with  the  hand  tilt  it  fill  the  vessel  all  round.  The 
pump  is  worked  a  few  strokes  to  produce  a  partial  vacuum  in  the  receiver  and  below  the  curd, 
when  the  atmosphere,  by  its  pressure  on  the  surface  of  the  curd,  causes  the  whey  to  separate 
and  descend  into  the  receiver.  The  pressure  may  be  continued  or  increased  at  pleasure  by  a 
few  more  strokes  of  the  pump,  until  the  cheese  has  acquired  sufficient  consistency  to  allow  of 
its  being  bandied,  when,  as  recommended  by  Sir  John,  it  is  to  be  removed  from  the  mould  and 
placed  witUn  another  of  close  wire-work,  with  a  weight  placed  over  it  to  complete  the  consolida- 
tk>n.*  The  whey  that  Is  discharged  from  the  curd  while  under  the  atmospheric  pressure,  being 
collected  in  the  receiver,  is  drawn  off  by  means  of  a  siop-cock. 

(2117.)  There  falls  yet  to  be  taken  notice  of  an  important  article  in  the  cheese  department  of 
the  dairy  machinery — the  tumbling  dieese-rack,  or  cheese-turner.  This  machine  is  the  invention 
of  Mr.  William  Blurton,  of  Fieldhall,  Uttoxeter,  and  its  merits  are  believed  to  be  sufficient  to  war- 
rant its  adopticm  on  dairy^farma  The  object  of  the  machine  is  to  save  mu(^  (^  the  labor  re- 
quired in  the  dail^  turning  of  a  l^e  number  of  cheeses  in  the  drying-room,  and  this  it  does  very 
effbctnallv,  for  with  a  raca  containing  50  cheeses,  they  are  turned  over  in  very  little  more  time 
than  would  be  required  to  turn  a  single  one. 

(2118.)  Fig.  392  is  a  view  of  the  cheese-turner,  as  constructed  to  stand  alone,  and  on  its  own 
feet ;  though  this  is  not  the  best  mode  of  oonstrnctinff  the  machine.  It  consists,  first,  of  an  exter- 
nal frame  ab  ed,o(  which  the  two  parts  a  b  and  e  a  are  6|  feet  high,  and  7  inches  by  2|  inches; 
they  are  here  represented  each  with  a  cross  foot  a  and  c.  and  connected  at  top  by  a  top-rail  b  d. 
If  constructed  in  a  cheese-room,  the  posts  should  be  at  once  fixed  to  the  floor  at  bottom,  and  to 
the  Joisting  or  tie-beams  overhead,  necoming  thus  a  fixture  in  so  far  as  regards  the  external 
frame.  The  second  part  of  the  machhie  is  a  movable  frame  or  rack,  formed  oy  the  two  interior 
posts  e  and/,  which  are  framed  upon  the  12  shelves  f  h  t.  Sec. ;  the  posts  are  6  feet  high,  and  are 
again  7  by  21  inches,  the  shelves  being  7  feet  long  and  14  inches  broad,  or  more,  according  to  the 
sue  of  the  cneeses  manufactured,  by  1  inch  thick.  The  shelves  extend  to  5|  feet  in  bight  over 
all,  and  are  tenoned  into  and  lipped  over  the  potts,  and  each  shelf  is  finished  on  both  sides  with 
a  knife-edged  lath,  nailed  along  the  back  edge :  these  laths  are  2  Inches  broad,  and  i  inch  thick 
at  the  back,  thus  increasing  the  thickness  of  that  edge  of  the  shelves  to  1|  inches*  As  the  fllgnre 
represents  a  rack  that  will  contain  5  cheeses  on  each  shelf,  a  corresponding  number  of  paira  of 
vertical  laths,  k,  k,  &c.,  are  nailed  upon  the  back  edge  of  the  shelves.  These  laths  are  1|  inches 
broad  and  1  inch  thick,  chamfered  off  to  one  side  to  the  thickness  of  |  inch  or  thereby  at  the  edges, 
against  wbidi  the  cheeses  are  laid,  and  are  checked  upon  the  shelves,  and  securely  nailed.  The 
shelf-frame  thus  formed  is  provided  with  two  strong  iron  gudgeons  or  pivots  fixed  in  the  side- 
posta  at  mid-bight  and  these  are  received  into  corresponding  hol^  in  the  outer  or  bearing-postSk 
so  that  the  shelf-frame  swings  poised  upon  the  two  pivots ;  and  it  is  farther  provided  with  an  iron 
latch  at  top  and  bottom  on  one  end,  by  which  it  may  be  tilted  and  seonrea  with  either  the  shelf 
^  or  e  /uppermost  The  catcher  of  the  two  latches  are  both  placed  at  top  on  the  external  post 
at  one  side,  suited  to  the  motion  of  the  sbelf>frame,  and  to  prevent  ita  being  turned  with  the  back 
edge  of  the  shelves  upward. 

(2119.)  When  cheeses  are  placed  upon  the  shelves,  it  will  be  found  that  the  knife-edge  latfia 
keep  them  free  of  the  body  of^the  shelf,  and  thus  permit  air  to  pass  under  them,  while  the  pair  of 
vertical  laths  keep  the  cheese  in  Its  |m>per  position  on  the  shelf.  The  bight  between  the  shelvca 
is  such  as  to  leave  a  free  space  of  1  inch  between  the  cheese  and  the  shelf  above  it ;  and  what- 
ever number  of  cheeses  may  be  lying  upon  the  shelves,  the  simple  act  of  tilting  the  frame  wiU 
place  everv  cheese  which  fpcu  resting  on  a  shelf,  on  its  opposite  side,  vwm  that  shelf  which  im- 
mediately before  was  above  the  cheese,  but  by  the  tilting  is  now  bdow  ft  It  will  be  observed 
that  the  vertical  laths  serve  to  prevent  the  cheeses  flx)m  falling  out  whfie  the  frame  la  tiltfaig,  and 
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Mob  ebaaae  hu  oolj  Id  Ul  obb  incli  in  ihu  apentioB,  er  tram  Ibe  <mm>  (belf  to  dw  odwr,  !■  ■  |» 
|fll90.ril  will  be  (bo  obasmd  IliU  the  fixed  axunul  tnme  i*  bait  id^ited  far  an  exteadra 


cheeH-nwiD.  where  the  ncka  miy  he  placed  id  niwi  euendinft  ihe  wogui  of  the  roois,  teaTfog 
free  puMse  betweea  the  rowa.  The  width  of  the  paiaagea  reqaireiio  be  cqoal  U>  half  the  hioht 
of  [ba  aheltrrune,  or  3  feel;  a  mom.  iherelbre.  90  feet  wide  would  Doniaiu  4  rowg  of  aacfa  raciii 
t>d  if  Iha  lODglh  were  equal  to  10  diuoelcn  of  (be  chceaei.  or  contaiuiDg  that  pmnber  in  the 
leogtfa.  tbe  room  would  couUia  in  all  4tu  cheeaea  b  tbe  beat  poaaiMe  condiikiii  for  their  heiag 
prepared  ibr  market,  having  free  veatilajioo,  and  acceaa  for  the  dairy-maidi  to  handle  aod  wipe 
aay  cbaeae  at  any  tinio.  We  have  do  eiperience  of  ihia  cheeaeracli  iu  Bcotland  ;  bat,  judging 
6vm  Ua  apparent  capahilitlea,  there  ii  much  reaaon  to  think  that  it  might  he  empJoved  with  ti- 
oelleot  eaeei  in  tbe  extenu'echeeae-dairieaof  Ajrahire  and  Oallowa;.  Tlie  pnce'of  ■  pixUble 
nek,  u  here  flgaied,  capable  of  holding  S3  cheeau,  ia  £t. — J.  S.] 


28.    THE  DOUBLE  MOULD-BOABD  FLOW. 

(91S1.)  [Tbe  ieubh  mimld^ard  plme.  ti  an  {mplement  eiaeniially  reanlahe  in  the  n 

of  tbe  tamlp  and  potato  crop.  When  duly  conMrocted,  It  ia  higldy  efficient  in  the  lonsalion  of 
the  drills  or  ridgeleta  for  either  of  iheae  cropa.  aeltlcs  op  at  each  tnm  the  half  of  ■  rtdgelel  oB 
each  aide,  while  the  common  plow,  orone-bonie  ptow  ao  much  employed  tbrihia  pniMe,  aetaap 
only  a  half  ridiielet  al  each  lorn,  doing,  therefore,  hut  half  the  work.  Tn  a  TarieQr  of  forma  alao. 
It  iamocb  emjjioved  in  the  earlhingup  of  the  poiaiocrop;  for  thia  paipoae  U  ia  fnqnenily  mad* 
e(  wood,  bat  in  allcBieathe  iron  plow  is  to  he  recoinineuded. 

(Sl».)  Fig.  383  ia  a  repreaentaiion  of  a  rommoo  double  moaldbo 
Ibe  purpoae  of  eanhbg-np.  The  framework  of  it  it  pretty  much  ij 
except  thai  (be  Iwam  a  liea  right  in  the  centrai  line  of  tbe  whole  ploi 
fccmad  aecordbv  lo  the  la«e  of  (be  maker,  bnt  alwaya ' — 
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CI  of  drwigbl  spwird  uid  dawntnrd,  u  well  ■*  rigbl  ind  left.    Th*  breul  d  ia  ■  ibtald  faniH 
put  of  llw  omil-iroD  body-traae  ((tennnl  daBciibed.    The  •bare  a  ii  pUia  ob  both  lidet, 
^eu^polated,  ind  Mt  apon  the  hud  of  the  cwi-udd  body  buoa.  Tba  right  utd  left  moBtd-baard* 


«d,-frame. 
laid -boa  rdi 


Tl«  hindlaa  g  are  bolted  oi 


Thediimd»i(  . 

ftmn  d  10  oxiremily  nf  moald  bosnJ  /,  2  feel  )  inches,  and  fmm  d  lo  ena  ot  (lei™  B  reel  o  incnea. 
The  highl  of  the  roonld-boKiL  where  it  »iin  the  thield.  Is  13  ioche*.  and  at  ibe  point  /  10  inch- 
ea;  leo^nh  of  ibare  18  iochca.  The  mould  boardi  of  mch  plowa  are  liable  to  great  variaiioD  1b 
tbeir  ftimi ;  gome  of  them  hare  little  or  do  IwiK.  and  othera  TarioDal^  coDloned.  Tboae  of  Iho 
preaeDt  figure  hnve  been  aelecled  aa  poaaeaaiDg  all  the  reqaiaile  qtjahficationa  &t  an  eartbbg-up 
plow.  At  the  fwe-cdge,  where  they  Join  the  ahield,  the  anrfaca  la  nearly  in  a  atraight  line,  au'd 
along  the  opper  edge  ihay  are  slightly  comreit ;  from  Iheae  two  linea  they  iwiat  gradually,  ronnd- 
ing  away  below  lovrard  the  tail,  h  aa  lo  leave  the  farrow  of  i  roaad-botiomed  trough  ahape. 
Where  the  double  mon Id  board  la  emphijed  tor  fbrniing  the  rldgeteU,  the  manld-board  ia  made  lo 
It  the  ahield  d,  as  in  the  figure  ;  it  then  atreicliei  away  to  a  length  of  9  feet  t  inches  along  tbe  up- 
per edfe,  tbe  potai  f  being  at  a  higlii  varying  from  11  to  14  inches  above  the  sole-line.  At  thla 
poiot  the  depth  of  the  monld-board  i«  only  S  inches,  io  that  the  lower  edge  runs  off  at  a  consider- 
able  elevation,  and  theiarface  havinE  not  mon  than  3  inches  of  twist,  itia  the  lower  edge  only  of 
the  board  thai  efiecta  the  parpose  of  laying  np  the  earth  lo  form  tbe  ridgelel.  In  working  iho 
plow,  for  the  pnrpoae  of  rorming  drilla.  there  la  frequently  a  markmg-bar  jpialed  to  the  beam  ia- 
medialely  before  the  breast  d:  the  bar  folds  to  either  side,  and  having  an  a^ Datable  donble  edged 
■araper  fitted  to  il,  a  nil  ia  drawn  on  tbe  anr&ce  at  the  proper  distance  for  tbe  oinm  of  tbe  oazt 

(3193.)  Tbe  plow  loat  described  and  repreaenled.  ia  convertilile  Into  ■  scnSing  orcleanlng  plow, 
or  borsS'hoe.  To  enKl  this,  the  binge-pin*  of  ibe  DMold-boanl*  are  wiihdrawo.  and  tbe  moDld- 
bouda  reowvedi  wbra  we  have  an  implemeDt  repreaented  by  lig.  391  which  exhibila  tbe  body- 

n(.3M. 


MM  of  lbs  aame  plow  upon  an  enlarged  Kale,  and  from  wblch  poniona  of  Ibe  beam  aad  baa- 
die*  are  cut  off:  Here  a  la  ibe  remaining  portion  of  Ihe  beam,  aod  A  i  Okmo  of  Ibe  bandlaa,  ex- 
bibliingalao  (heir  jnoctioD  with  the  tail  of  Iho  beam.  The  body-franM  ec.  iaof  an  irrenlai 
ifaomboidal  form,  whereof  Iho  fionl  bar  forma  tbe  shield ;  its  breadth  from  rigbl  lo  left  bebind  1*1 
tnebea.  running  off  forward  lo  a  sharp  edge,  and  is  hollowed  out  behind.  The  lop  bar  f,  by  wbiA 
k  is  boiled  to  Ibe  beam,  ia  EJ  inOiBt  broad,  and  1  inch  thick )  the  nle-bar  e  it  fimoed  Bal  below. 
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t>  receive  d»  plate  Kile-rine  m,  md  dw  hind  birli  fonoed  to  recelTB  the  DMlIekble  icon  inckelti 
Ihmgh  which  itie  Ollg  of  Ibe  inaald  bard  itnpa  mn:  purd,  mid  Kcnred  by  the  pincUug  icreW 
I,  whni  rtKac  ire  id  nae.    To  eomplele  Ihe  ImplemcDt  (or  the  pnrpoae  of  KiiStDg,  the  Ci 

lunr  g  ueioialed  Lo  a  And  that  project!  from  th*"" ""  — »---"---t  . 

feelloDg.  uid  1)  b^  1  inchiiututiedby  boluioC 

Inrm  having*  mortiBe  fcrmed  to  receiTBIhc  qaadrtnt,  ire  moved  01 „  ---, 

ud  Mcnred  by  Ihe  Hivwt  T  i.    A  aecond  morlue  u  pnncbed  Id  ead  wine-bar  to 
acDffliug  cogltcn  J>  *  ;  the«  an  2  iiichca  bmd  by  )  locb  thick,  Iblmied  ^lo  ■  k_ 

froDt.  and  bent  iuwvd  below  d)l  the  poioti  naad  6  liKheB  to  the  right  a>d  left  of  the  al 

'     ■'    '     ■  "-     '  ut  [be  bead  of  ib«  body  fnme.  which  oonpleUM  thi«  itanpl* 

-  - ^'  "•—  '-  '" — -■  ~  -  few  nuDoiea,  lor,  in  i» 

e  Ibe  •enSen  and  Iba 
to  the  lole  lo  the  lop  of 
'  -'- —      The  effect  of 

■pace,  or  to  Hcb  breadth  aa  the  two  amfflen  nuy  be  aet ;  Iho  up> 

'  couJLcra  pertonuiDg  a  apeciefl  of  paring  along  the  ndea  of  tbo  two  eonligDOU 

If  tba  land  ii  in  gaud  order,  and  tolerably  clean.  itirTing  it  with  thli  acnffler  will  be  (oF 

but  if  overran  with  weed*,  one  or  otlter  of  ibe  drill  barrow*  or  grubber  will  be  ionod 

ry  In  prevent  a  n-vcgelalioa  of  the  weoda,  and  the  (bUowing  will  be  fooad  to  annnr  ihii 


purpoflDof  Kumingi  me  two  wing 
lach  aide  Uk.  A  quadrant  bar  /,  1 
I*  ax  /  and  Ihe  enda  of  the  wing- 
ed spoo  Ihii  lo  any  raqnired  widll^ 


ilnned  ovio  ■  kaUe^dntn 
It  a>d  left  of  (he  abuk*.    A 


Urning  it  to  Ibe  doable  "monld  board  tnte.  it  ii  onh 
fetlhen^  sIiHB.  TbedJineamiuniof  Ihebudy  ar?,  bl 
the  beaa  M  iBc)le^  Icnelb  of  wle  9  fcet  S  iscbei.  lui 
Ihli  hone  boe  in  the  aoil  u  uj  loown  the  earth  betwi 
all  the  weed!  that  exiM  In 
right  pan  of 


the  fealbered  al 


H  lo^,  d*  boalr 


«ck  part  of  the  beai . , ^ 

BO,  or  roanaeo.  ana  mil  sirengui  it  etmea  pas  Ihe  Brat  tine  ;  Ihe  remainder  of  thia  liar,  h  wdl 
■a  of  the  winm.  ia  1  j  inches  deep  by  |  inch  thick,  Ihe  handlea  beooming  lighter  backward.  Ths 
lieain  ia  panched  al  the  front  for  the  puoge  of  the  Hem  of  Ibe  wheel,  end  al  t  lor  the  fixJBg  of 
Ibe  two  joint,  ubiiea  far  the  wing*,  as  well  aa  for  the  fnmlliaei  ud  itii  ala>  peribraled  bomoD- 
lally  11  the  end  c,  fat  the  qnadranta  of  the  wlnga.  The  wiog  buratBqnirB  lo  be  very  neitlv  fi)rged 
tn  (arming  iheiwella.  In  which  ifae  tine  holes  are  to  be  ponched.  and  alio  fbrlbe  iirini  at  i.wMia 
they  are  hinged  lo  the  beam,  between  Ihe  two  joinl-plaieBt  which,  being  riveted  dead  npoB  Iba 
'h'tlde  for  the  reception  of  the  enda  of  the  wing-bara,  and  uinnigfa 


tbeae  their  jointboli*  ■ 
Into  lb«  wing!  u  di; 
■  pinching  «rew  fl-in, 
rimplobndle/wlth  a 


The' 


lil  of  the  qaadnnlB  paMnK  through  tl 
wlnga  lit  any  required  width.    To  the 


Lgh  Ihe  m 


J--,.. --.        _.._.  point  of  Ibe  beam  ia  dBied  ■ 

id  ahackle.  giving  1  gmiil  range  of  yoke  right  lod  leAi  tba 
)f  the  body  of  Ihe  beam.  The  Iront  wheel,  whoaa 
; 11..  B  _-  n  i-,[,e«  diameier,  aei  In  Ibe  it 


olflce  ia  lo  regnlate  the  depth  of  the  grabbing,  ia  anially  S  or  9  inchea  diameier,  aei  in  Ibe  ilieera 
of  the  Men.  which  maybe  SO  inche*  bag,  tod  ia  1)  itwheihnad  by  )  Inch  thick.  Ilielfaieaf  artt 
IS  incbea  kuig,  the  bodv  beiag  Ilimbeahmd  bv  I  tticb  thick,  iirged  with  dock-feel  ml  eiceedinir 

_.  ,__.._._?_.  __.  _'_.r:r!?_,f_..._,_ .  'K  kBdiSe-ihiimiptemeniia  need  fee  dl 

iiring  or  of  earthing-op.  and  having  i>baap> 
iproved  oT.  It  i&  however, 
,  ,  aome  it  ia  ahonened  lo  flva 
_ __^ ,  Ihe  linea  an  plata-potnled,  or  not  ex- 
ceeding 1  locb  broad.  It  la  freqoenlly  ain  made  with  the  diM*  MandiDg  in  tigtag  podlioa  i 
bet  except  lo  Ihe  aecood  pdr  of  tfaie*.  thia  ii  of  little  importance,  ai  liraae  behiuTlhe  aecond  ai« 
■anciently  far  apart  to  inevant  tlwm  gcHmc  dwked  with  weeda,  Hie  price  of  Ifai*  grabber  It 
iinat  £*  IM 
ni».]  In  (Ua  da 
(•MJ 
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^^^UkWt  dnHfrmbiar  und  kamno,  which  Us  here  repreienled  in  fifl.  3M.    The  haplement  ii» 

few•▼flr,  of  older  data,  and  Mems  U>  have  been  invented  by  a  Banlahire  farmer,*  toe  original 
▼ing  hem  eoMmieted  with  wooden  framing  antil  Mr.  WiUue  adopt^  the  iron  inatead  of  wood. 

Vlg.aiBL 


WILKIK  DRILL-ORUBBSB  AND  BAUIOW 

TMa  implement  la  ooaatnicted  with  a  beam  a  b,  and  a  ]^r  of  handles  e  c  attached  to  the  tail  of 
fne  beam,  one  on  each  side,  in  the  way  formerlv  alwwn  m  fig.  394.  It  haa  no  proper  body-frame, 
oat  it  merely  a  skeleton,  the  grabbing  parts  of  it  being  the  three  tines  or  conllers  d,  e^f.  The 
foremost  of  tnem,  d,  is  set  in  a  coalter-box  in  the  beam,  the  two  other&  e  and/,  are  continaatiooa 
of  the  two  wings,  which  are  hinge-jointed  to  the  side  of  the  handles  as  at  g,  and  where  they  are 
kneed  downward  at  h^  they  are  perforated  for  a  qaadrant  bar,  on  which  they  are  moved  outward 
or  inward,  and  are  wcared  by  the  pincliing-scrcws  at  A.  The  front  tine  terminates  in  a  doable 
apreading  feather  or  dack's-foot  point  of  about  11  inches  in  length,  and  8  inches  in  breadth  at  the 
heel ;  the  two  back  tines  are  flat  on  the  outward  sides,  and  feathered  inward ;  their  effect  on  the 
aoil  is  therefore  somewhat  similar  to  that  of  the  scoiHer.  fig.  394,  paring  and  nndereatting ;  bat 
the  implement  is  foraislied  with  an  appendage  in  the  attached  harrow  i,  which  completes  the 
operation  at  one  turn.  The  harrow  ooosisu  of  two  bars  jointed  to  the  middle  of  the  quadrant- 
bar  which  sustains  the  back  grubber  tineM,  and  are  suspended  by  a  small  qaadrant  attached  to 
each  of  the  bars  t.  from  the  first  stretcher  of  the  handles  at  k,  and  each  of  the  barrow-bars  carries 
three  common  harrow  tines,  but  somewhat  longer  than  usnal.  The  harrow  is,  besides,  capable 
of  adjustment  to  depth  by  means  of  its  su^^enders.  and  to  breadth  by  means  of  its  two  small  quad- 
rant-bars. The  re^nlation  of  depth  is  aided  by  the  wheel  i,  which  may  bo  from  6  to  10  inches  in 
diameter,  hang  in  the  sheers  n.  which  is  iointed  to  the  beam  at  a,  and  is  capable  of  being  shifted 
up  or  down  upon  the  cross-head  o  of  the  beam,  and  fixed  by  a  holt  at  n,  passing  through  the  per- 
forations of  the  cross-head,  to  which  also  a  shackle  and  hook  are  attached  for  the  draagnt. 

(B126.)  Itrec^nirea  no  demonstration  to  show  tliat  ilie  principle  of  this  instrnment  is  good — ^grab- 
biog  or  soarifvm^  to  nndereut  all  weeds,  which  are  Immediately  brought  to  the  surface  by  the 
action  of  die  narrow,  to  wither  and  die — ^but  it  is  believed  that  defects  of  constraciion  exist  in  h 
that  in  some  measnre  mar  its  ntility.  In  stifll' soils  the  broad-feather  lihares  will  with  diflScolty  be 
kept  hi  the  ground ;  and,  from  iheir  great  length  and  breadth,  will  have  the  effect  of  consolidating 
that  part  of  it  whirh  tliey  pass  over,  into  a  hard  crust  The  harrow  is  an  important  part  of  the 
ImplOTient,  bat  adds  considerably  to  the  draught ;  and  the  implement,  open  the  whole,  ia  too 
heavy  for  one  home  being  able  to  prodace  efficient  work  with  it:  by  lightening  the  entire  stroc- 
tore,  and  altering  the  form  of  the  tine,  it  might  be  rendered  a  very  useful  horee^ioe.  Its  general 
dimensions,  as  constructed  by  Mr.  Wilkie,  may  be  shortly  stated.  Length  of  beam  from  cross- 
head  to  coulter  box  3  feet  10  inches;  thence  to  qaadrant  of  tlie  back  tines  1  foot  10  inches,  and 
thence  to  end  of  liandles  4  feet  6  inches;  hightof  beam  at  coulter  box  16  inches,  at  qaadrant  14 
inches,  and  at  the  point  18  inches.  The  depth  of  the  beam  at  the  coulter- box  is  2|  inches,  snd  its 
breadth  1  inch,  from  which  point  it  tapers  off  forward  and  backward ;  the  handles  are  1)  inches  in 
4flf>th  by  f  inch  in  breadth.  The  length  of  the  harrow-bars  is  8  feet  9  inches,  and  the  length  ^ 
Uie  tines  10  inches ;  the  we^ht  is  145lbs. ;  and  the  prioe  of  the  implement  is  £4  15s. 

(2137.)  The  foregoing  constitute  a  series  of  green-crop  horee-hoeing  implements,  that  possess 
tU  the  principal  poinu  requisite  for  this  operation ;  but  there  are  nomeroas  varieties  of  all  the 
lypea  here  exhibited,^  though  all  are  referable  to  one  or  other  of  them.  It  is,  or  oo^ht  to  be,  an 
essential  point  in  ail  implements  of  this  kind,  that  they  possess  a  principle  of  expansion  and  con- 
traction, to  sait  the  diflerent  widths  of  drills ;  and,  with  few  exceptiona  this  ia  the  case.  In  many 
•f  those  in  nae,  however,  the  mode  of  expansion  is  attended  with  an  inconvenience  arising  from 
the  shortness  of  the  expand  in  j(  wings,  which  throws  the  coulters  or  tines  out  of  parallelism,  and 
ttms  proves  detrimental  to  their  perfect  working  in  the  soil  This  inconvenience  is  more  felt  m 
dMMB  UBpIements  which  have  their  dnes  formed  like  those  of  fig.  396,  and  least  of  all  when  the 
acaffling-tineiB  are  employed  as  in  ftg.  394.  Mr.  Wilkie.  with  his  nsual  ingenaity,  has  invented, 
some  years  ago.  an  implement  of  this  class,  in  which  the  expansions  and  contractions  are  effected 
>y  means  of  a  parallel  motion  applied  to  the  tines,  as  exhibited  in  the  following  figure. 

(Sias.)  Fig.  397  exhibits  Mr.  Wilkie's  hone  hoe  with  parallel  motion ;  it  is  very  sfanilar  in  figuie 
IP  the  last,  hot  the  two  back  tines  have  their  tails  jointed  at  a,  b,  c,  d,  to  two  transverse  parallel 
Iwrs,  which  traverse,  to  a  small  extent,  upon  pivots  placed  in  the  middle  of  their  length,  attached 
to  the  tail  of  the  beam.  B^  moving  these  bars  upon  their  pivots,  from  the  position  of  a  right  aa- 
fie  with  the  central  line  of^the  beam,  the  one  tine  is  poshed  forward  and  the  other  baokward, 
wnich  mast  cause  the  points  a,  6.  c,  d.  to  approach  the  central  line,  and  alooR  witti  these  the 
^ofintB  of  the  tinea,  pvaaerving  a  perfect  parallelisaB,  and  capable  of  beitif  aeeored  at  any  vaiiaiMl 
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(81S9.)  Hay  is  made  both  of  sown  and  of  natttral  meadow-gracMH.  Tbe 
sown  grnsHcg  are  employed  for  hay  in  Scotland,  and  of  these  the  hay  coo- 
sists  of  reil  clover  f  Trifulium  pratente),  and  rye-grasa  ( Loliitn  pfioBu); 
for  although  the  white  clover  (Trijblmm  repeiuj  is  aown  along  with  [lie 
•eeds  of  the  other  two,  !t  scarcely  forma  a  part  of  the  first  year's  gnas, 
and  conatitutes  no  part  of  the  hay,  which  is  always  taken  fitim  the  gna 
of  the  first  year.  As  hay  is  thus  taken  from  the  first  year's  gran,  it  mil- 
ters not  whether  the  rye-grasa  made  into  hay  is  anntial  or  perennial  Tie 
annual  yields  the  heavier  crop,  but  the  perennial  the  finer  quality  of  baj. 
The  natural  grasses  constitute  the  bay  of  Englatid  and  Ireland.  Tbne 
two  sorts  of  nay  are  certainly  very  different  in  appearance,  the  ton 
grassea  showing  the  strong  and  stiff  stems  of  the  red  clover  and  rye-graa, 
and  especially  when  the  rye-grass  la  anntial,  while  the  hay  from  the  oat- 
ural  grasses  is  soft  and  woolly  to  the  feci,  and  more  odorous  to  the  Kent 
because  the  sweet-scented  vernaJ-grasa  ( AnihoxaiUhtm  odoratMm)  alwiji 
forms  a  component  part.  In  so  far  as  their  nutritivB  properties  are  «•■ 
cemed,  if  both  are  equally  well  made,  there  will  probably  be  no  msieriil 
difference;  but  this  fact  has  been  established  in  Scotland,  that  the  Mvt 
grosses  are  more  nutritive  for  young  stock,  both  sheep  and  cattle,  that 
natural  gi'a^ses,  and  for  that  reason  we  may  bold  it  aa  true  that  thai 
hay  will  also  be  more  nutritious  for  young  stock ;  and  in  like  manner  ibt 
hay  of  natural  grass  should  be  more  nourishing  to  old  stock  than  from  thai 
which  is  sown  ;  and  hence  natural  hay  is  best  for  cows. 

(2130.)  I  have  heard  farmers  espresa  the  opinion  that  sown  grasses  i» 

?uire  a  different  treatment  on  being  made  into  hay  than  nattiral  grassei. 
f  the  object  is  to  obtain  rye-graaa  seed  while  hay  is  being  made,  tbea,  of 
couise,  the  two  processes  should  be  different ;  but  if  the  ofajoct  ii  to  mab 
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the  best  hay  from  botb  the  substances,  then  I  cannot  see  why  the  processes 
shoald  be  different.  On  the  contrary,  the  nature  of  all  the  plants  employ  ea 
being  tbe  same,  the  same  treatment  should  produce  in  all  the  same  re- 
salts  ;  and  as  the  art  of  hay-making  is  merely  to  expel  the  water  which 
the  plants  contain  without  injury  to  their  texture,  the  only  danger  to  be 
apprehended  is  excessive  fermentation,  which  is  easOy  excited  in  warm 
■weather,  and  will  proceed  to  a  destructive  extent,  if  not  subjected  to  con- 
trol. Still  hay-making  varies  according  to  the  means  used  for  conducting 
it ;  for  if  manual  labor  alone  is  employed,  one  process  should  be  adopted 
but  when  mechanical  assistance  is  received,  the  process  should  be  modi- 
fied accordingly. 

(2131.)  First,  then,  as  to  haj/^making  with  manual  labor  dhne.  The 
implements  required  for  the  puipose  are  few  and  simple.  The  grass  is 
cut  with  the  common  scythe,  fig.  361 ;  and  the  cutting  is  either  let  to  la- 
borers by  the  piece,  or  the  plowmen  of  the  farm  do  it,  should  there  be 
spare  time  from  horse-labor  between  the  sowing  of  the  turnips  and  the 
hay-harvest.  The  grass  will  be  better  and  more  expeditiously  cut  down 
if  let  by  the  piece,  as  the  contractors  will  exert  themselves  more,  and 
"work  more  hours,  than  plowmen  who  have  charge  of  horses  can  be  ex* 
pected  to  do.  The  usual  cost  of  cutting  grass  for  hay  is  2s.  6d.  or  3s.  per 
imperial  acre.  On  commencing  to  cut  a  field,  the  direction  toward  which 
the  clover  leans,  or,  should  it  be  thin  and  upright,  the  quarter  of  the  wind, 
which  always  influences  the  direction  of  thin  grass,  should  be  attended  to ; 
and  in  both  cases  the  grass  should  lean  away  from  the  mower.  It  always 
makes  the  best  work  for  the  grass  to  be  mowed  across  the  ridges.  It  is 
fair  work  for  1  man  to  mow  1  acre  every  day ;  and  I  may  here  remark,  it 
is  no  good  sign  of  the  weight  of  the  crop  if  the  mowers  go  over  more 
ground  every  day.  The  otner  implements  used  in  manual  hay-making 
are  forks  and  rakes.  Forks  are  shown  in  fig.  279,  and  rakes  are  figured 
and  described  below ;  and  of  the  two  kinds  I  prefer  the  right-hand  figure, 
as  being  the  neatest  and  lightest.* 

(2132.)  Let  us  next  consider  the  making  of  hav  with  the  aid  of  horse- 
labor  and  suitable  implements^  the  employment  of  which  makes  a  consid- 
erable difference  in  the  process.  The  tedding-machine,  represented  in 
Plate  XXXI.  fig.  368,  is  used  to  ted  hay,  and  which  it  best  does  by  pass- 
ing across  the  swathes,  taking  up  and  teasing  and  scattering  them  on  the 
gp*ound  in  the  most  regular  manner.  It  is  alleged  that  this  machine  is 
only  suited  to  ted  natural  grass,  but  why  so  is  not  obvious,  for  its  struc- 
ture is  capable  of  laying  hold  of  any  kind  of  grass.  It  would  indeed  shake 
rye-grass  too  much  that  is  intended  for  seed  ;  but  I  have  already  said  it  is 
impossible  to  obtain  good  hay  and  good  seed  from  the  same  crop.  If  the 
object  be  merely  to  ted  grass,  this  machine  will  doubtless  ted  sown  grasses 
as  well  as  natural,  when  they  are  cut  at  the  proper  age.  After  the  grass 
has  thus  been  tedded,  it  is  allowed  to  dry  m  the  sun  and  wind  all  the 
forenoon.  In  the  afternoon  the  hay-rake,  whether  the  common  horse-rake 
or  American  hay-rake,  both  of  which  are  represented  and  described  be- 
low by  Mr.  Slieht,  is  employed  to  rake  the  tedded  grass  into  a  windrow 
across  the  4  ridges  which  intervene  between  every  fifth  rid^  which  con- 
tains a  row  of  cocks.  Where  the  crop  of  grass  is  very  thin,  the  horse- 
rake  might  carry  the  grass  into  a  wincnrow  over  more  than  4  ridges  upon 
the  fifth  ridge ;  but  with  an  ordinary  crop  it  could  not,  perhaps,  accom- 
plish this,  and  much  less  with  a  heavy  crop.    After  the  grass,  therefore, 

Y*  Here  follow  miirate  directiona  for  bay-making,  not  applicable  to  our  oonnti^y,  from  varioiui 

circamatanceB,  wbicb  tlie  reader  can  imagine.    The  difficulty  with  na  ia  to  get  the  gnus  or  tfte 

sroiuid.    The  proeeai  of  caring  ia  atniple  enongh.  Ed,  Fanik,  JJkA 
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ham  been  wiibAnwa  acrooi  the  4  ridgefl^  omiikmI  IiAknt  m  «mploy6d  Id  pot 
it  iiiio  graflSHCOcks,  aa  in  the  case  with  manual  kbor.  It  will  be  ohaenred 
chat  few  people,  and  especially  women,  afe  required  to  conduct  haj- 
making  in  thk  way,  the  heavy  part  of  the  doty  oonsitting  of  making  the 
eocks  aa  often  aa  reqniaite,  which  Ib  beat  done  by  men. 

(3133.)  A  laige  oblong  hay-atack  should  be  ^iit  in  thb  way :  In  tike 
firat  place  a  dry  stance  stiotiki  be  chosen,  for  a  damp  one  will  canae  the 
destruction  of  seTeral  stones  of  hay  at  the  boUom  of  the  stack.  The 
tiMmee  should  be  raised  1  foot  above  the  ground  with  large  stones  inscribing 
the  circumference,  and  the  interior  filled  up  with  stone  shivers  ar  gravel 
beat  firmly  down.  Upon  this  space  the  stack  should  be  built  by  2  men, 
who  are  supphed  with  armsfull  of  hay  by  a  number  of  field-woikera, 
•whose  duty  is  not  merely  to  carry  the  hay  but  to  tramp  it  under  foot  in  a 
regular  manner  from  one  end  of  the  stack  to  the  other.  The  2  mten,  each 
occupying  a  side  of  the  stack,  shake  and  build  up  what  is  called  a  dace  of 
the  hay  before  them  as  high  as  their  breast,  from  one  end  of  the  stack  to 
the  other ;  and  after  half  its  length  is  built  up  in  this  manner,  the  women 
go  upon  it  and  trample  it,  and  if  they  hold  by  one  another's  hand  in  a  row 
their  walking  will  prove  the  more  effective.  The  breadth  of  the  stack  is 
a  little  increased  to  the  eaves.  The  hay  is  forked  from  the  ground  by  2 
or  3  men,  and  when  the  stack  has  attained  an  inconvenient  higbt  for  this 
purpose,  there  are  2  or  3  modes  by  which  hay  may  be  cairied  to  greater 
night;  one  is  by  placing  short  la<lders  against  the  stack,  and  a  man  on 
each,  some  way  above  the  ground,  with  hi^  back  tc»  the  ladder,  whore  he 
receives  the  foiksfull  of  hay  fi-om  the  f<»rker  on  ihe  ground,  and  raises 
fhe  load  above  his  head  upon  tlie  stack.  Anotlur  nHxle  is  fcir  men  to 
carry  back-loads  of  hay  up  long  ladders,  aiiJ  empty  them  on  the 
stack.  A  third  is  to  erect  a  scaffolding  of  planks  upon  a  couple  of 
tresses  of  6  feet  in  bight,  and  to  fork  the  huy  oil'  tlie  scafiblding  to  the 
stack  as  it  is  forked  upon  it  from  the  ground.  Of  the  3  modes,  the  last 
of  the  scaffold  afibnls  the  moat  secure  footing  to  the  men  at  an  eleva- 
tion from  the  ground,  and  in  the  end  is  the  most  expeditious ;  and  in  all 
the  modes  4  men  will  be  amply  employed  in  forking  up  the  hay  to  keep 
2  builders  in  work«  The  hay  is  fi>rked  off  the  ground  instead  of  the  cart, 
as  the  latter  mode  would  hinder  the  horses  too  long  to  make  them  stand 
till  the  cart  is  cleared  of  its  hay  by  forking.  The  hay  is,  therefore,  thrown 
down  upon  the  ground  from  the  cait,  ana  if  the  cart  is  constructed  to  tilt 
up,  the  deposition  of  hay  is  easily  effected ;  and  even  fixmi  a  whole-bodied 
cart  hay  is  easily  thrown  off  by  the  forkers  sticking  their  f<M*ks  under  the 
k>ad  along  one  side  of  the  cart,  and  pushing  upward  and  from  them  te 
the  other  side,  one  person  holding  by  the  wheel  nearest  the  men  to  pre- 
vent the  cart  upsetting.  The  position  in  which  the  load  is  thrown  upon 
the  ground  requires  to  be  considerately  chosen.  The  load  should  be 
thrown  away  Jrcm  the  spot  upon  which  the  men  stand  to  fork,  when  the 
bay  will  easily  come  away  with  the  fork,  because  each  stratum  of  bay,  as 
it  was  forked  on  the  cart,  then  lies  toward  the  men  ;  whereas,  when  the 
load  is  tlurown  toward  the  forkers,  tl>e  inclination  of  the  hay  abuts  against 
them,  and  every  forkfiill  must  then  be  pulled  away  by  main  force.  A 
bight  of  12  feet  is  enough  for  the  body  of  the  stack,  and  a  breadth  of  15 
feet  is  convenient  for  a  hay-stack,  and  with  these  fixed  dimensions,  the 
length  may  be  made  more  or  less,  according  to  the  quantity  of  hay  to  be 
ftadLod.  With  these  dimensions  a  new-huilt  stack  of  40  feet  in  length 
will  contain  about  2,000  imperial  stones.  After  the  bcoy  of  the  stack  has 
attained  12  feet  in  bight,  the  heading  is  commenced  oy  gradually  taking 
ip  the  breadth  on  each  side  to  the  ridging,  which  is  elevated  half  the 
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bro^dtb  of  the  8taok  above  the  eaves,  and  tlie  ends  are  built  perpendicular. 
One  man  and  one  woman  will  only  find  room  at  the  finishing  ot  the  top  of 
the  stack.  A  few  straw  ropes  are  thrown  over  the  stack  to  prevent  th^ 
wind  blowing  off  its  new-made  top.  The  stack  is  left  for  several  days  to 
subside,  and  unless  it  has  been  slowly  built  and  firmly  tmmpled,  it  m&y 
subside  in  the  body  to  the  extent  of  2  feet.  Very  probably  heat  may  be 
indicated  in  some  part  of  the  stack  a  few  days  after  it  is  built,  by  a  leaning 
toward  that  part,  because  heating  causes  consolidation  of  the  hay.  A  prop 
of  wood  placed  against  the  place  will  prevent  the  stack  subsiding  much 
farther,  and  the  handle  of  a  rake  pushed  in  hei*e  and  there  into  the  stacks 
will  indicate  whether  the  heating  is  proceeding  upward  or  to  a  dangerous 
extent.  A  gentle  heating  will  do  no  harm,  but  rather  good,  by  rendering  the 
quality  of  the  hay  uniform,  and  horses  do  not  dislike  its  effect.  Salt  ha9 
been  recommended  to  be  used  in  hay,  and  when  hay  is  in  a  damp  state  in 
consequence  of  the  weather,  it  is  an  excellent  remedial  measure  against 
mouldmess,  and  it  may  be  sown  by  hand  upon  every  dace  of  hay  laid 
down  by  the  two  builders.  The  proper  quantity  of  salt  is  to  be  used,  ac« 
cording  to  the  state  of  the  hay,  has  never  been  correctly  ascertained,  and 
must,  therefore,  be  left  to  your  own  judgment  according  to  circumstances. 
Salted  hay  is  very  much  relished  by  all  kinds  of  stock,  and  especially  bj 
cattle. 

(2134.)  When  the  hay  has  fairly  subsided,  and  the  heat,  if  any,  is  do 
longer  felt,  the  stack  should  be  thatchtd ;  and  as  a  preparatory  operation^ 
the  sides  and  ends  are  neatly  gulled  straight  from  angle  to  angle  of  tho 
stack,  with  a  small  increase  of  breadth  to  the  eaves.     This  opei-ation  sini- 
ply  ccmsists  of  pulling  out  the  straggling  ends  of  the  hay,  which  give  ^ 
rough  appearance  to  the  sides  and  ends,  in  order  to  render  them  smooth  ; 
and  its  use  is  to  save  the  hay  pulled  out  which  would  otherwise  be  bleach 
ed  useless  by  exposure  to  ram,  and  to  prevent  rain  hanging  upon  them' 
about  the  stack.     The  heading  or  thatching  consists  of  straw  drawn  straighl 
in  bundles,  held  on  by  means  of  straw-ropes.     When  a  hay-stack  is  to  be 
thatched,  the  drawn  bundles  of  straw,  and  the  straw-ropes,  should,  of 
course,  be  prepared  in  time ;  and  yet  it  is  a  matter  not  of  unfrequent  oc- 
currence for  farmers  to  allow  the  hay -stack  to  stand  unthatched  until  tl^ 
com  harvest,  for  want  of  straw ;  or  even  to  allow  the  hay  to  be  left  in  riclw 
on  the  field  till  just  on  the  eve  of  harvest.     Straw,  in  some  instances,  maY 
indeed  be  scarce,  but  in  that  case  rushes  and  other  tall-grown  wild  plants 
form  an  excellent  substitute,  both  for  thatch  and  ropes.     Ferns  and  heath 
are  good  materials  for  thatch.     The  thatching  should  be  carried  on  both 
Bides  of  the  stack  simultaneously  by  2  men,  and  begun  at  the  same  end. 
The  men  being  mounted  on  the  head  of  the  stack,  the  bundles  of  straw 
are  handed  up  to  them  on  a  fork  one  by  one  as  they  ai'e  needed,  and  each 
bundle  is  retained  in  its  place  on  the  roof,  beside  the  thatcher,  by  leaning 
ag^ainst  a  g^aip  stuck  into  the  hay.     The  straw  is  first  placed  over  the 
eaves,  handfull  after  handfuU  from  the  eave  to  the  top  of  the  stack,  each 
length  of  the  straw  being  overlapped  by  the  one  immediately  above  ^. 
Wlien  the  thatcher  feels  a  hollow 'or  soft  part  with  his  feet  in  the  head  oi* 
the  stack,  he  makes  up  the  part  by  some  of  the  hay  that  was  pulled  out  of' 
the  stack,  to  save  the  wasting  of  thatch  straw  in  filling  up  such  hollows.. 
The  straw  is  thus  laid  from  the  eaves  to  the  ridge  of  the  stack  to  a  breadth 
ajB  far  as  the  thatcher  can  reach  at  a  time  with  his  arms.    When  the  men 
€ni  both  sides  meet  at  the  ridge,  straw  is  laid  along  the  stack  upon  the 
ridg'e,  to  cover  the  terminal  ends  of  the  thatch  on  the  sloping  roof;  and  to 
ajipport  the  ropes  which  keep  down  the  thatch.     When  this  breadth,  of* 
perhaps  3  feet,  or  a  little  mor^  of  the  thatch  is  laid  down^  it9  surface  )^ 
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switched  down  smooth  by  the  thatcher  with  a  supple  willow  ix>d,  and  then 
a  rope  is  thrown  across  the  stack  at  its  very  end,  and  another  parallel  to  it 
at  18  inches  apart,  and  made  fast  at  both  ends,  in  the  mean  time,  to  the 
sides  of  the  stack.    Other  ropes,  at  right  angles  to  the  first,  are  fastened 
18  inches  apart  to  the  hay  at  the  end  of  the'  stack,  and  supposing  the  side 
of  the  roof  to  be  11  feet  along  the  slope,  6  ropes  running  norizontally  will 
be  required  to  cover  the  depth  of  the  slope,  learing  a  space  of  9  inches 
from  the  ridge  for  the  place  of  the  uppermost  rope,  and  the  rope  at  each 
eave  is  put  on  afterward.     Each  of  these  horizontal  ropes  is  twisted  once 
round  every  perpendicular  rope  it  meets,  so  that  the  roping  when  com- 
pleted has  the  appearance  of  a  net  with  square  meshes.     As  every  subse- 
quent breadth  of  thatch  is  put  on,  the  roping  is  finished  upon  it,  the  ad- 
vantage of  which  is,  that  the  thatching  is  finished  as  it  proceeds,  and  placed 
beyond  danger  from  wind  or  rain,  or  disturbance  from  after  work.     If  th0 
stack  stands  N.  and  S.,  the  E.  side  should  have  a  thicker  thatching  than 
the  W.,  as  being  most  liable  to  damp,  and  the  thatchine  of  both  sides 
should  be  thicker  toward  that  end  of  die  stack  which  is  farthest  from  the 
steading,  as  it  will  stand  longest,  and  the  process  of  thatching  should  ter- 
minate at  the  end  which  will  be  first  broken  upon,  that  is,  nearest  the 
steading,  because  the  thatch  will  come  away  more  freely  when  removed 
in  the  opposite  direction  from  which  it  was  put  on.     The  horizontal  ropes 
at  their  termination  are  fastened  into  the  hay  at  the  end  of  the  stacL    The 
eave  is  finished  by  laying  a  stout  rope  horizontally  along  the  line  where 
the  roof  was  begun  to  be  taken  in,  and  twisting  it  round  each  perpendicu- 
lar rope  as  it  occurs ;  when  each  perpendicular  rope  is  broken  off  at  a  prop- 
er length  and  fastened  firmly  to  the  hay  immediately  under  the  eave,  and 
after  the  eave-ropes  have  thus  been  fastened  down,  the  projecting  ends  of 
the  thatch  over  the  eave  are  cut  straight  along  the  stack,  and  give  to  the 
heading  a  pretty  finish.     Another  mode  of  roping  the  thatch  is  to  place 
the  ropes  in  a  diagonal  direction  across  the  stacK,  and  when  one  set  of 
ropes  cross  the  other  diagonally,  the  effect  is  lozenge-shaped,  which  looks 
well ;  but  roping  in  this  fashion  requires  the  thatcher  to  place  all  the  straw 
upon  the  roof  before  he  guides  the  ropes  over  the  ridge  of  the  stack,  to  do 
which  he  must  stand  upon  the  ridge  and  step  backward  upon  it — a  plan 
which  allows  the  wind  to  have  liberty  to  blow  off  the  thatch  before  it  is 
roped  at  all,  and  also  obliges  him  to  trample  down  the  ridge  straw  to  a 
certain  degree. 

(2135.)  On  the  other  hand,  when  the  stack  is  built  under  cover  of  artc£- 
cloth  or  shed,  the  hay  may  be  led  in  by  a  cart-load  at  a  time,  employing 
only  3  hands,  for  the  builder  forks  the  hand-cocks  in  the  field  to  the  cart, 
ana  the  carter  forks  the  hay  to  the  builder  off  the  cart,  while  the  same 
field-worker  who  rakes  the  bottoms  of  the  hand^cocks  in  the  field  car- 
ries the  hay  to  the  builder  on  the  stack,  each  forkfull  of  hay,  in  this 
•case,  being  thinly  scattered  over  the  stack,  is  easily  trampled  down, 
and  has.  time  to  subside  before  another  load  is  put  over  it  on  the 
following  day.  Where  the  rick-cloth  is  used,  the  stack  should  be 
thatched  on  its  removal;  but  where  a  shed  is  erected,  no  thatching  is  re- 
quired. < 

(2136.)  Hay  is  sometimes  built  in  round  sttu^ks,  which  are  kept  of  a  cyl- 
indrical form  for  7  or  8  feet  from  the  ground,  and  then  terminated  in  a  ta- 
pering conical  top,  and  thatched.  Such  stacks  contain  from  300  to  500 
stones  of  hay.  This  foiin  of  stack  is  convenient  enough  when  a  whole 
one  can  be  brought  at  once  into  the  hay-house,  but  should  the  stack  be  of 
such  a  size  as  to  be  necessary  to  bisect  it  perpendicularly,  the  remaining 
half  is  apt  to  be  blown  over ;  or  should  its  upper  half  be  bixiught  into  the- 
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tmy-liousey  tlie  under  part  must  be  protected  by  a  quantity  of  straw  kept 
down  by  some  weighty  articles,  and  in  such  a  case  it  is  seldom  that  these 
are  put  on  with  sufficient  care  to  keep  out  rain  and  i*esist  wind.  Upon  the 
whole^  the  oblong  form  of  stack  admits  of  being  most  conveniently  cut  for 
«iAc%  and  left  at  all  times  in  safety ;  because  a  section  of  any  breadth  can 
be  cut  from  top  to  bottom  to  fill  the  hay-house. 

(2137.)  The  rale  for  aBoertaining  tfae  namher  of  1101168  of  hay  in  oblong  itacks  is  simple  enongh, 
but  uot  su  for  conical  stacks.  To  find  the  weight  of  bay  in  an  oblong  stack : — To  the  bight  from 
tho  groaod  to  the  eaves  add  one-balf  of  the  hight  of  toe  top  above  the  eaves  for  the  mean  bight, 
tlicii  Qialtiply  tho  mean  bight  by  the  breadth,  and  then  maltiply  the  prodact  of  both  b^  the  length. 
Dividti  the  gross  prodoct  by  27,  and  the  dividend  will  give  die  nomoer  of  cobic  yards  in  the  stack, 
and  that  uamber  of  yards  multiplied  by  the  number  of  stones  of  hay  in  a  cabio  yard,  will  give 
tlic  wuif^hi  of  the  stacks  in  stones  imperial.  It  is  not  easy  to  state  the  exact  number  of  stones  of 
hay  io  a  cubic  yard,  as  that  must  vary  acoordmg  to  the  compressed  state  of  the  hay,  the  weight 
actually  varying  from  5  stones  to  9  stones  per  cubic  yard,  according  to  the  age  and  sise  of  the  stack, 
and  the  part  of  the  stack  from  which  the  iiay  is  taken ;  bat  perhaps  6  stones  may  be  near  enough 
the  mark  of  the  weight  in  a  new  stack,  7  stones  in  one  that  has  stood  for  some  months,  and  8  ^Um99 
in  one  that  has  stoodover  years.  The  contents  of  a  round  stack  with  a  conical  top  may  be  asoer* 
tained  in  this  way : — ^Take  the  hipfbt  of  the  roond  part  from  the  ground  to  die  eaves,  and  add  fcoH 
one-third  of  the  perpendicular  hi^bt  of  the  conical  top  above  the  eaves  for  the  mean  bight  of 
the  stack.  Take  then  the  mean  girth,  which,  if  the  stack  is  wider  at  the  eaves  than  at  the  ground, 
is  ascertained  by  taking  the  girth  at  the  eaves,  and  also  at  the  nxmnd,  and  dividing  their  sum  by 
2.  Square  the  mean  girth,  and  multiply  the  product  bv  the  aecimal  .0795,  which  will  give  the 
area  of  the  base  of  the  stack.  Then  maltiply  the  area  by  the  mean  bight,  which  will  give  the 
contents  of  the  stack  in  cubic  feet,  divide  tKe  contents  by  27,  whidi  wul  reduce  them  to  cubic 
yards,  and  then  multiply  the  yards  by  the  supposed  number  of  stones  of  hay  in  the  yard,  and  the 
capacity  of  the  stack  will  be  found  in  sUmes.  To  know  the  contents  of  a  conical  stack  or  coU, 
take  the  girth  at  the  ground  in  feet,  fiod  the  area  of  the  circle  in  the  ordinary  way,  mid  multiply 
the  area  by  one-third  of  the  hight  The  contents  thus  found  in  feet  reduce  to  yards,  and  then 
maltiply  by  the  number  of  stones  in  a  cubic  yard.  But  the  simplest  plan  in  all  such  cases  is  to 
use  any  of  the  Tables  which  are  published  for  the  purpose  of  savmg  tedious  calculations,  such  as 
those  of  Anslie  or  Strachan,  the  latter  of  which,  however,  are  not  extended  far  enough  to  com- 
prehend stacks  of  the  largest  dimensions. 

(213&)  A  crop  of  hay  varies  from  150  to  300  stones  per  acre,  according  to  tfae  season  and  the 
nature  of  the  soil.  On  light  gravelly  soils  the  crop  is  never  heavy,  but  its  quality  is  generally 
fine,  and  on  good  clay  it  is  usually  heavy,  and  the  plants  large  and  strong,  the  clover  pradominAf 
ting.  For  quantity  and  quality  combined,  a  deep  mellow  clay  loam  may  be  regarded  as  the  best 
texture  of  soU.  On  thin  clay,  and  on  thin  light  soil  resting  on  retentive  clay,  the  clover  is  fre> 
quently  thrown  out  by  frost  in  spring,  and  the  hay  then  cunsists  chiefly  of  rye-grass,  and  on  the 
■ame  soil  the  same  effect  is  priMnced  bv  severe  drouth  in  M&y<  Good  hay  should  consist  of 
equal  quantities  of  clover  and  rve-grass,  leel  pleasant  to  the  hJana,  and  amell  fragrantly,  and,  when 
-well  prepared,  possess  a  light  orownish-green  color ;  but  as  it  is  commonly  prepared,  the  color  is 
usually  light  brownish-yellow.  Hay  of  natural  ^ss,  when  well  preparea,  is  darkish  green  in 
color,  ieela  soil,  is  g[enerallv  of  fine  quality,  and  highly  fragraoL  Grass  usualty  loses  two-thirds 
of  its  weight  on  bem^  made  into  hav. 

(2139.)  Of  3060  grains  of  white  clover,  as  much  as  2430  grains  were  water,  100  grains  nutritive 
matter,  and  the  remaining  470  grains  were  insoluble  matter.    The  nutritive  matter  in  the  105 
grains  consisted  of  77  of  starch,  2  of  sugar,  7  of  gluteo,  and  14  of  bitter  extract  and  saline  matter." 
"  "When  green  grass  or  clover,  approaching  to  maturity,"  says  Professor  Johnston,  "  is  first  cut 
dov^n,  it  contains  a  considerable  proportion  of  starch,  sugar,  and  gum  still  unchanged  into  woody 
fibr«,  as  it  would  mostly  be  were  the  plant  allowed  to  become  fully  ripe."    Here  you  see  the  pro- 
priety of  cutting  down  grass  for  hay  oefore  any  of  its  seed  approaches  to  matunty,  because  lat- 
terly it  contains  woody  nbre  instead  of  the  nutntive  ingredients  just  mentioned.    But  even  when 
■accalent  grass  is  "  left  to  dry  in  the  open  air,  the  circulation  proceeds  to  a  certain  extent,  and, 
under  the  mfluence  of  light,  woody  fibre  continues  to  be  formed  in  the  upper  part  of  each  stem, 
nntil  it  becomes  completely  dry."    And  "  it  may  even  be  a  matter  of  doubt  wnether  the  procesa 
of  change  does  not  often  proceed  after  the  hay  has  been  carried  off  the  field  and  stacked."!    All 
which  consider^ons  tena  more  and  more  to  prove  that  the  longer  grass  is  allowed  to  stand  after 
the  plant  has  attained  its  full  stature,  the  less  digestible  or  nutritious  the  hay  will  become ;  and 
BK>re  than  this,  the  longer  the  process  of  making  the  grass  into  hay  is  dcdaved,  the  more  viroody, 
and,  of  course,  the  less  nutritious  the  hay  will  be.    Every  quick  process  of  converting  grass  into 
hay  is,  therefore,  better  than  any  slow  one.    There  is  a  very  quick  mode  practiced  m  Saxonv, 
^rhich  lathis: — The  grass  that  has  been  cut  down  during  the  day  is  put  into  large  cocks  late  m 
the  afteraoon.    A  very  strong  fermentation  soon  enauea  which  continues  all  night  until  the  mon^ 
inar,  when  the  work-]>eople  return  to  the  field,  bv  which  time  the  cocks  have  contracted  much  in 
bcuk,  and  the  steam  rises  briskly  from  them.    They  are  then  thrown  down  and  scattered  on  the 
ground,  and  their  contents  allowed  to  remam  all  day  exposed  to  the  sun  and  air,  and  by  the  after- 
noon the  bay  is  so  dry  and  won  as  to  be  fit  to  be  staokeu,  and  accordingly  it  is  gathered  from  the 
^roand  and  carried  to  the  stack.    The  new-movim  grass  of  the  dav  is  put  into  large  cocks  in  the 
ereninff ,  to  be  treated  the  next  day  in  the  same  manner.    This  moae  of  hay-making  mi^bt  be  fol- 
lovired  in  this  country,  provided  we  could  trust  our  climate ;  but  should  the  next  mommg  prove 
a  rainy  or  even  a  damp  one,  the  contents  of  the  cocks  would  inevitably  be  rotted.    The  moaes  of 
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haygnaklng,  both  msnaally  and  mechanicallv,  which  I  h^TO  deacribed  above,  are  both  expedhiow 
m  are  alao  the  modea  deacribed  by  Mr.  Little,  Carleagill,  and  Mr.  Miller  of  Foreat,  bora  in  Daai- 


(S140.)  An  hty  ia  tunally  made  in  « thrifUeas  manner,  and  aa  graaa  ia  more  nonridiing  to  atoek 
tban  bay,  and  ta  good  fooid  can  be  cooked  for  horaea  in  winter  withoot  bay.  I  have  often  thooght 
it  a  kMB  to  farmera  to  make  hay  at  all.  The  graaa  would  pay  better  on  being  graaed.  and  the  luid 
would  be  retained  in  better  heart  In  the  vicinity  of  large  towna,  it  may  be  expedient  to  anke 
bay,  and  yet  when  the  crop  provea  heavy  tiie  price  ia  low — the  avera^  may  be  atated  from  the 
tramp-rick  at  8d.  per  atone  or  22  Iba.  I  have  aeen  the  price  aa  low  aa  4d.  and  aa  high  aa  la.  4d.  per 
eiooe ;  but  when  the  price  ia  high,  the  orrvp  ia  deficient,  and  the  qnaliiy  of  the  hay  bad.  Takm^ 
the  heavieat  crop  of  300  atonea  at  ed.,  it  will  yield  £10  an  acre,  bat  230  atonea  ia  nearer  the  mmrk , 
«mI  v«t  graaa  leU  ibr  cotting  £12  or  Xl4  per  acre  in  the  neighboriiood  of  Edinborgfa.  without  in- 
«arrmg  any  troable  to  the  farmer.  I  am  aore  if  half  the  labor  apent  in  making  bay  were  beaiow- 
«d  in  winter  in  cooking  food  for  the  horaea.  farmera  would  derive  a  profit  from  the  exchange.! 

(2141.)  [Of  the  kay-makinff  implementa,  the  acytbe  (2615),  and  fig.  361.  and  the  hay-forit,  fig. 
979,  having  been  already  alluded  to.  I  have  now  to  notice  a  machine  which  ia  extenaively  em- 
ployed by  the  Bngliah  farmera  in  the  preparation  of  meadaw-\Mj,  or  hay  prepared  from  the  mix- 
ed nataralgmaMa.  in  oontradiatinotion  from  the  artifioia],  or  lye-graaa  and  clover  hay. 

(2142.)  Tne  fingllah  hay-tedding  machine,  which  ia  repreaentcd  m  perspective  in  Plate  XXXI. 
ig.  368,  oonalitt  of  a  akeleton  carriage,  having  a  aeriea  of  revolving  lakea  occopving  the  place  of 
m  body.  The  carriage  ia  compoaed  of  the  tranaverae  bar  a,  6  feet  in  lengftb,  into  whidi  the 
iMNue-abalta  bhwn  tenoned.  An  iron  alay-bar  c  c  on  each  aide  connecta  and  aupporta  the  dhafta. 
•nd  the  aiaya  are  continued  backward,  and  attached  to  the  center  of  the  box  that  carries  the 
axle  of  the  carriage-wheel  on  each  aide.  Tlie  length  of  the  ban  e  from  a  to  the  center  of 
the  axle-bcnc  ia  3  feet  10  Inchea,  and  the  bare  are  2|  by  |  inch.  The  carria^e-wheela  ddvnt 
fcet  10  inchea  diameter,  and  torn  upon  arms  caat  on  a  circular  box,  into  which  the  nave  of  the 
wheel,  armed  with  a  ratchet  e,  ia  received.  The  ratchet-wheel  e,  thua  attached  to  the  nave  of  the 
earriage-wheel,  takea  bold  of  the  apur-wheel/by  meana  of  a  pall,  and  carries  it  round  when  the 
naehine  advancea,  but  alipa  hold  on  backing  or  turning.  The  apur-wheel/  worka  into  the  pinion 
g,  which  ia  mounied  on  the  end  of  the  holk>w  ahaft  A,  extending  from  aide  to  aide  of  the  machine  s 
and  though  in  the  figure,  for  the  sake  of  diatinctneaa,  the  spur-wheel  and  ninion  are  exposed  lb 
view.  Aev  are  in  the  machine  closely  boxed  up  in  a  cast-iron  casing,  whicn,  for  perfect  and  safe 
working  \b  neoeasary  to  prevent  entanglement  from  the  hay  falling  oetween  the  wheel  and  pin- 
•Ion.  A  bar  of  l|-inch  round  iron  passes  through  the  hoUow  shaft  H  and  haa  ita  end  fitted  tigntlgr 
Into  the  outward  aide  of  the  case  tnat  contains  the  pinion  g,  and  there  fixed  firmly  with  a  acrew- 
nut  on  the  outaide  of  the  case ;  and  the  hollow  abaft  and  pinions  being  firmly  connected  by  thin 
flangea  (which  are  lefk  out  of  the  figure),  they  revolve  round  the  central  rod  or  ahaft  aa  one  Dody, 
the  rod  bavlog  turned  bearings  where  the  pinion  embracea  it.  The  two  rake-wheela  t  i  are  2 
fiMt  8  inchea  diameter,  and  of  very  light  conatractfon ;  th€|V  have  evea  aoflBciently  large  to  paaa 
over  the  end  flanges,  of  about?  inchea  diameter,  of  the  hollow  ahaft,  to  which  the  pinions  r  are 
attached  by  meana  of  their  flaogea ;  and,  to  fill  up  the  large  eyea  of  the  rake-wheels,  the  shaft  k  ia 
•welled  out  at  the  points  of  bearing.  The  rake-wheela,  fixed  dead  upon  the  ahaf^  A,  are  now 
armed  with  the  eight  raikesJt  Jt ;  these  are  wooden  ban  5  feet  6  inchea  long,  and  2|  inchea  aquare, 
•each  oanying  10  light  iron  teeth  about  7  inchea  in  length.  The  rakea  are  attached  to  the  wheela 
by  a  tumbling  jobt  tn  m,  4tc.,  and  are  held  to  the  work  by  the  apringa  /  only ;  by  which  arrange- 
ment, when  any  undue  resiatance  ia  oppoaed  to  a  rake,  aueh  aa  a  atone  or  other  obstruction,  ttie 
rake  falla  back  till  the  obatmction  haa  been  paaaed,  when  the  apringa  immediately  return  it  to  ita 
working  poaition. 

(2143^  It  will  be  obaerved  that  there  la  no  thorough  axle  in  the  machine,  aa  the  revolution  of 
Ae  rake  oooupiea  the  place  where  that  member  ahoold  exiat ;  hence  Uie  axle-arms  or  heads  are 
aimply  alnda  projecting  fitim  the  box  which  oontaina  the  machineir  i>,/,  ^,  and  hence  also  the 
aeceaaity  for  the  connecting-bar  which  passes  through  the  hollow  anaft;  that,  together  with  the 

*■  flee  Priao  Esaays  of  the  HlgbUnd  and  Agricultaral  Sode^,  voL  xhr. 

[t  We  have  before  us  a  letter  ftcm  Henry  Ancrnm.  of  Ashley,  Mlaaoari.  in  which  be  aaya : — *'I 
have  tried  a  great  many  experiments  on  animala.  I  have  kept  20  Dnriiam  oows»  7  horaea,  and 
wCher  aCock,  in  a  aituation  where  bay  waa  #25  a  too,  in  the  higheat  health  and  ooodition  withoata 
lilade  of  bay ;  and  the  reault  of  my  inveatigatSona  and  triala  ia,  that  cooked  bod  in  winter  ia  the 
cheapest  and  most  wholeaome, 

I  have  found  that  it  ia  pretty  indiflferent  aa  Co  the  quality  of  the  food  by  which  the  alimentaiy  fi- 
lial ia  filled,  if  ample,  provided  a  certain  quantity  of  concentrated  fbod  ia  given  containing  nitro- 
genoaa  aubatances,  and  a  amall  quantity  daily  aofflcea  No  animal  can  be  brought  eaaily  and  read- 
Oy  to  hia  highest  pitch  of  perfectfon  on  one  kind  of  food  alone.  The  great  aecrat  ia  to  keep  ay 
die  animal  heat  in  the  winter.  Where  thia  ia  atzfetly  attended  to,  any  hiferior  food  at  diaeratma, 
•od  given  widi  atated  regularity,  will  make  an  aaipial  fat  I  have  aeen  oxen  of  the  largeat  aize 
made  completely  fat  with  a  moderate  allowance  of  hay,  with  cabbagea  of  the  Ai\|oa  kind ;  bat 
tbeae  animala  were  fed  with  the  greateat  regularity,  conied.  kept  extremely  warm,  ami  the  dni 
taken  off  the  water  in  cold  weather.  How  many  milUena  are  leat  in  the  United  Btatea  -by  not 
keeping  up  tiie  animal  heat  in  the  winter  f*' 

Tbeae  soggestiona,  auatained  by  aaodern  experiaMnU  ma  the  aatnre  ««d  #otion  of  food,  we  aas- 

lider  important,  aa  going  to  ahow  that  good  hay  ia  not  ao  iadlapenaable  aa  may  be  imagined  bj 

tfmae  who  have  It  not  within  their  reach  or  to  whom  it  wQOld  bf  Tonr  «0iUr.    kd-  Farm.  ZJ&I 
(T02) 


n 
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btr  «  and  the  loogitadioal  bars  e  c,  bein^  the  only  parts  whicb  constitute  tbe  frameworic  of  tb^ 
maehiiie.    Besides  tbe  oapability  of  backing,  witbout  taming  tbe  rakes,  there  is  provision  for  di§* 
engaging  tbem  when  tbe  machine  is  advancing.    To  effect  tbis^  tbe  pall  which  is  attached  to  the 
■par-wheel/,  Sar  tbe  porpose  of  deriving  its  nx)tion  from  tbe  ratbbet-wbeel  of  the  nave,  is  held  !ii' 
action  by  means  of  a  spnng  pressing  on  tlie  tail  of  tbe  pall,  and  tbe  disengagement  of  tbe  whol» 
machinery  from  the  carriage  wheel  or  first  mover,  is  effected  bv  a  small  tambllng  lever  aAxed* 
also  to  tlie  spar- wheel,  ana  fitted  to  bear  upon  and  throw  the  pall  oat  of  gear  widi  the  ratchet  of 
tbe  carriage-wheel  nave.    The  machine  is  also  famished  with  the  means  of  elevating  and  de- 
pressing the  center  of  ibe  revolvin^-rake.  and,  of  conseonence,  bringing  tbe  rake-teeth  nearer  to, 
or  farther  from  the  groaud,  and  this  is  effected  bv  toming  roond  tne  circular  boxes  that  eoniatii 
ibe  gearing  to  the  extent  required,  whicb  is  then  nxed  by  means  of  a  qaadrant  bolted  to  the  ban 
r,  <: ;  a  small  portion  of  this  qaadrant,  which  is  a  part  or  flange  of  tbe  paring-box,  is  seen  with  it* 
bolt-lioles  at  e  on  the  left,  and  at  t  on  tbe  right  of  tbe  flgare.    When  m  operation  tbe  machine  is 
drawn  by  one  borise,  or  sometimes  two  horses,  and  the  result  of  tbe  combination  of  tbe  gearing  is 
that  the  revolving-rake  makes  4^  revolutions  for  one  of  the  carriage-wheel.    The  latter  being  3 
feet  10  inches  diameter,  will  pass  over  12  feet  or  thereby  in  one  revolution,  and  the  rakea  being  4' 
ieet  6  inches  diameter  over  the  extreme  points  of  cbe  teeth,  will  describe  a  cucle  of  about  14 
feet  in  circomference,  and  this  revolving  4|  times  for  one  of  the  other,  the  points  of  tbe  teeth,  w91 
pass  through  63  feet  while  the  carriage  has  moved  over  12  feet,  and  as  mere  are  8  rake-faMead% 
there  will  be  8X4'd=36  contacts  witli  tbe  sabstance  which  is  to  be  lifted,  in  a  space  of  12  feet,  or 
one  at  every  4  inches.    From  this  calculation  it  will  be  seen  that  the  b«y  under  tbe  operation  of 
this  machine  will  undergo  a  process  of  teazling  or  tedding  of  the  most  perfect  description ;  it  wiU 
be  separated  and  tossed  about  until  no  two  stems  of  tbe  plants  will  be  left  in  contact  and  by  tbia 
exposure  tlie  drying  process  is  effected  in  a  iieriod  greatlv  shorter  and  more  effectnally  than  could 
be  done  by  any  number  of  bands.    Thus,  if  we  suppose  tne  horse  to  walk  2|  miles  per  liour,  and 
the  machine  to  cover  6  feet  in  breadth,  we  have  a  surface  of  1^  acres  nearly  covered  in  an  hour. 

(2144.1  The  following  machines,  though  not  confined  to  the  bay-field  atone,  but  are  also  em- 
ployed in  the  grain  harvest,  tare  verv  frequently  employed  in  hay-making,  for  die  sole  purpose  of 
oolfecling  the  hay  into  heaps  after  the  tedding  process  has  been  gone  through. 

(2145.)  The  kand  hay  rake  is  an  implement  of  great  simplicity,  but  though  almost  elementaiy 
in  its  consiructbn,  it  has  been  subjected  lo  numerous  variations,  chiefly  in  one  point,  with  a  view 
to  improve  its  construction.  It  consists  of  a  bead  e  d,  fig.  399,  g  A,  fig.  398,  of  from  24  to  27  incbea 
in  length,  made  of  hard  wood  1|  inches  broad  In  tbe  middle,  tapering  a  litUe  to  each  end»  and  from 
1 10  1^'tBcbes  thick.  Tbe  bead  is  armed  with  twelve  or  thirteen  wooden  teeth  awe,  made  of  oak 
or  ash  f  inch  in  diameter,  and.  when  firac  made,  aboat  3|  inches  long.    They  ought  to  be  formed 

Fig.  396.  Fig.  399. 
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with  a  slight  swellmg  in  tbe  middle,  or  rather  towards  one  end.  the  shorter  end  being  adapted  ID 
fit  into  holes  previously  bored  at  2  inches  apart  centres ;  and  when  the  teeth  are  driven  into  their 
boles  the  swell  on  tbe  tooth  fills  op  the  bole  tightly,  giving  tbe  tooth  much  grater  strength  than 
if  it  were  quite  cylindrical.  The  teeth  are  then  properly  secured  by  wedging,  and  tiie  wedgei 
and  ends  dressed  off;  tbe  points  of  the  teeth  are  likewise  dremcd  off  tt»  a  uniform  length,  2i  incbea 
or  thereby,  and  sharpened  off  from  die  back.  Tbe  shaft  or  helve,  which  is  5|  feet  long,  is  usually 
made  of  ash,  but  as  lightnesr is  an  object,  its  thickness  ought  not  to  exceed  li  inches,  dressed 
neatly  smooth  and  round  except  where  it  enters  tbe  head ;  here,  and  for  a  length  of  12  inches,  it 
is  usually  kept  square.  This  part  of  it  is  either  let  into  the  middle  of  tbe  bead  by  a  tenon,  as  iti. 
fig.  399.  or  it  is  split  as  in  fig.  398.  and  enters  it  by  two  tenons.  It  is  in  this  point  of  the  constrac- 
tion  that  the  variations  have  occurred,  and  from  tbe  slightest  consideration  it  will  be  evident  that 
tbe  single  tenoo  alone,  as  in  fig.  399,  is  defective  and  weak ;  hence  tbe  grounds  for  tbe  variation, 


is  then  opened,  the  ends  adapted  to  ihe  respective  mortises  and  secured  into  the  bead  of  tbe  rake. 
This  is  apparendy  a  very  simple  mode  of  accomplishing  tbe  object,  but  it  is  not  by  any  means  a 
perfect  one.  Were  it  possible  to  make  tbe  two  parts  /  g  and  /  h  free  of  curvature,  the  object 
'vronld  be  attained ;  but  as  this  cannot  under  tbe  circumstances  be  done,  the  bead  and  the  helve 
•vrill  have  a  very  unstable  auachment  to  each  other,  and  a  consequent  weakness  of  parts ;  neither 
in  it  less  expensive  than  other  and  better  methods,  though  the  rake  of  this  form  is  always  light  in 
band,  which  is  its  only  commendation.    A  semi-circular  bow  of  bent  ash  wood  has  been  often  ap- 

{plied,  passing  thnmgh  a  hole  at  i,  f  '  '       .  -  ^  -  -  ^  _.        ^  j  .-_ .  -t-*-  u  r 

ta  carved  figure,  is  also  especially 
igoA  bow  of  the  same  corvatnre, 
(703) 
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freoi  the  Knuer  riKJdiiy  oT  Ibe  <m 

■pplytiiB  the  bow  u  thu  ejihibiled  in  fig.  393.  where  ine  n«™  s  r  uh  s  a  m  penetuy  mim^m, 

•BSfcnaedDrvery  light  iron  rod:  it  need  not  Bicoed  1  iwLdUjneter.flulentti  »t  atetwoemm- 

.^ 1  ..  .1 1;-.  I.  ;_.»  .  — .11  ■..  ut_   ud  fixed  [Qlbebrlre  and  ifae  betd  bj'  ■■nvw-naU 

'«  hat  deacribed  btm  !• 


U  WK*  point    Tbii  pin  of  the  r»ko  ia  called  iba  Ki;  or  brmoi.  and  b  die  h^  deMsibed  brm  I 

M  perfect  aa  the  caae  will  admit  ot  „  .  ^j ,        v. 

(mc  1  To  have  nid  ao  mncfa  an  an  imptamenl  an  ifinple  and  of  aich  waaU  iDtrm^  Ttlw  K^ 
appear  iriflinr,  bat  ibe  hav  nke  ia  not  ao  mocb  the  ob^fci  here  u  the  deTclopmenl  of^  print 
pt,  on  wbicb  depeodi  Ibe  Mrengtbening  and  ntpporling  ibe  puta  of  any  fotm  Drfrunfrwork. 
wbeiber  of  wood  or  iron,  by  Ibe  aid  of  diafronal  Maya  or  bracea.  Thia  an^  atemtber  m  all  c^ 
aanctlou  ia  ot  aoch  imporluice  that  no  opfwnnnily  dwald  be  loat  In  hnpreirhiE  w  pnacipls  <m 
the  mind  of  all,  wboae  biulD«H  or  inlereat  liei  Id  Iboae  depaitmenti  of  Ifecfaanici  where  ita  *^ 

|ai«  I  The  AmtTjeau  kay-ralie,  fa  ao  called  fniiB  ita  baling  been  an  hnportarton  fiem  A»«rfc«. 
TU*  implennat  ia  npreasBled  in  fig.  400,  in  perapecdie,  tnd  lying  in  the  wixking  pootioa.    It 


and  (boat  <  inchea  aqnan ;  k  b  peifenttl  wtth  19 
lara  or  le^  H.ce,  Ac.  are  bmly  flied.    Tbeai 

-■- ■■  -■-■-  -■■  ■■-  ■--'  -  o.  and  are  tboal  1{ 

.  wnere  iney  ate  iwo-*-'  -" "-' — 

,  a  borae  yoked  lo  ths  draoithl-franK.  __.  _. 

bent  bw^  of  wood  about  3)  fee^loun  and  4  iDcr«a  by  a)  iiwbea  at  the  boll-eod  :  at  Ibe  ban  they 
»re  wotted  out  to  Ihe  end  m  a  aemi  circle  halfemlracing  ihe  head  a  o.  which  ii  here  dreMed  in- 
to  t  cylindrical  Journal,  and  llie  bara  d  r  are  aecored  to  the  jonraala  by  a  itrap  oF  inn  puHBg 
rsalid  each  and  nailed  ar  boiled  npon  Ihe  ban,  leaving  Ihem  freedom  to  tnrerae  opon  the  jaar- 
nala.  The  Mretcher-bar/i*  mnriiKd  inlo  d  and  f  ai  a  dlHanL'ear  Dot  leia  ihao  9  leet  nom  Ibe  head 
a  a.  The  handle-frame  by  wbich  the  implement  iagnlded  baa  the  Iwo  bars  yammi  feet  loos 
and  la  3)  feel  apart!  the  ban  being  attached  10  Ihe  bead  in  the  aune  manner  aadeacribed  ferde. 
The  Iwo  ban  g,  h,  are  aim  connected  by  a  itrBliliera.  and  upon  the  lowar  one  ia  appended  llw 
light  pendent  and  n»>abJe  frame  i,  the  depth  of  which  from  ibe  alrelcber,  lo  which  iL  laappeaded, 
lo  the  bar  I  ia  10  Inchea.  and  i>  jointed  to  awing  freely  on  the  atntcber.  The  bar  i  of  Ihii  laat 
frame  ia  pnt  Id  connection  with  the  draoght- frame,  by  mean*  of  the  cfmnectiag-rod  1 1,  whirh  ia 
Jointed  movable  at  both  endi  on  round  JoomtlB.  uid  ampped  ai  before.  The  Mretcher  on  which 
the  tniae  i  li  apperided  is  pralon^red  ai  each  end  lo  receive  (be  carch-bam  /,  oa  ihe  onlatde  of  ilie 
frame  g  k,  one  of  which  bar>  li  eeen  «  /.jointed  on  the  prolonged  alrWcher.  the  podiioo  of  which 
ia  a  feet  3  iochca  froni  the  JoDraa)  of  the  head  a.  The  ealeh-btn  are  3)  inchea  by  11  iocbea  at  I, 
bat  diminlah  forward  to  I )  inches  sqoare  at  the  point,  where  tiwy  abal  upon  an  iron  alod.  which 
la  praaenled  at  Iwo  of  the  oppnaile  comera  of  Ibe  niie  bead,  al  each  aide  of  Ibe  bandle-frun^ 
aerving  an  eaaenlial  porpoee  lu  Ibo  managemeDl  of  tl«  implement. 

(9l«.)  In  the  working  of  thii  rake,  it  lies  nearly  flat  on  the  groond,  and  wheti  the  draogfa^ 
ftnma  i>  at  ita  proper  bight,  the  cunnertiog-rod  i  i  keepa  the  hanging  Inme  joat  within  the  ex- 
Demity  of  Ihe  teeth  Ibal  are  Ibea  behind,  and  nearly  bearing  apon  them.  In  thia  pontun  alao, 
the  point  of  the  catch-ban/  is  qoiic  free  of  the  atndaof  the  head  or  beam,  and  by  preasing  down 
the  handle  frmme,  the  pcndenl  i»ill  come  down  npoo  and  depreaa  the  taeih  ihai  are  loohlog  back- 
ward, raiaing  al  Ihe  aime  lime  ihoae  in  front  ant^i  a*  for  Ihe  pnrpoae  of  paMJog  over  any  obalnio- 
linn.  When,  on  the  contrary.  It  ia  wiahed  10  depreaa  the  mat  leelh.  Ibe  handle-frame  ia  rsiaed 
till  the  point!  of  the  calcbbara  preia  agalaat  Iheir  nods,  which  will  depreaa  Ihe  fronl-teeth  :  and 
by  oontinaing  10  elevate  Ihe  haodlc-fnune,  Iha  oonneedag-iDd.  fhnn  change  of  poaition  in  the  bara 
it.  1 1,  and  /  /  »ill  pnah  Ihe  pendent  i  beyond  ihe  extremity  of  the  leeih  behind,  when,  ibe  from 
teeth  taking  ihe  grODQd,  and  nothing  loresiK  itie  liaiDg  of  llHae  bebind,  ibe  rake  will  immedtaie- 
ly  lilt  over,  the  fore  and  hind  teeth  changing  placea;  but  In  other  teapecta,  evervlhiog  will  be 
Ibe  aame  a*  before.  The  efi^laof  Ihe  motian  and  tilthig.  It  iaevidcnt  will  be,  that  b  Ihe  pio- 
greasive  aula  Ibe  rake  coltecta  Ihe  hay  or  stnw  npon  It  chiefly  in  the  ^ni  part ;  and  when  tiie 
•Itendant  aee*  Ihat  the  rake  ia  Slled,  he  raiaea  the  handlea  and  lilla  the  rake  aa  above  daacribed, 
leaving  the  collected  maa  at  Ibe  apot  where  the  lilt  ocesn. 
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IfUt.)  A  dighl  eooMenlSao  of  llili  fanplen 

Id  wbleh  iti  work  li  performoili  bol  ll  will   _    .  , ,  . ._  . _.    _.. ,  __.  ^. 

iMiiMiin  Dtotion,  il  ii  by  do  meaiu  ■>  well  adajjled  u  for  cotleciiog  and  depaddnE  tb«  prodnc 
The  bemvy  (ruiflvene  bir,  or  head  of  [ho  rike,  ia  drairo  forward  In  tbe  v/ont  poiaibla  poatiob,  Of 
whu  ia  called  broad-aide  on ;  and  il  appean  very  obvioua  that  ihli  defect  conld  be  removed  bj 
abaf\y  applyiog  a  pair  of  low  lighi  wheeli  to  the  enda  ofihe  heti;  their  diameter  need  ml  ex- 
ceed B  iocnei,  and  ihey  abDald  be  very  light,  Perbapa  it  may  be  owing  to  thli  detect  that  Am 
Amerlcau  hayrakc  ha>  ol  lata  yeara  not  been  bi  aacfa  high  repnls  u  fbrmeiiy . 

(9150.)  Tbe  FlaH,  Hif.  tot,  Uan  implement  of  coiuiderable  andquily.  and  of  Tciy  extended  ap- 

tneatiao.  Till  aboal  80  yeara  ago.  it  vaa  the  aole  Implemenl  employed  in  Brhain.aod  to  ihiadaT 
I  Hailv  lo  orer  ■  fireat  part  oT  Ennipe.  (or  threahing  ool  ibe  gnUn  from  the  trnvr.  Thoaali 
fUIing  rapidly  into  dimae  in  England,  it  ia  neveiibelMa  as  importul  implement  in  nany  out- 
er*, and  tnerelbro  claime  onr  anention  in  comioon  with  tboae  oThigher  preleDaion.  The  Ball  coo- 
data  of  iwo  parta.  the  haJid-MiaJf  or  belre  a  b,  and  Ibe  ttippUm  bealert  e;  tbe  Bnt  iaa  11^  red 
ofuiiaboiil3feetiBlenglh.dight]y  locreaaedin  breadm  at  Ihe  lower  extnm^y,  where  il  i*  pef- 


finted  lor  tbe  paaue  of  tbe  ibonga  that  bind  tbe  beuei  to  it    The  beater  i*  «  nd  of  IhMa  30  M 

3a  inchea  in  length,  treqaenily  b1»  made  of  aah,  ibougfa  a  more  oomparl  wood,  aaeb  aa  thorn,  ii 
bailer  adapted  fer  it.  If  not  properly  applied,  ihe  uh  beaier  will  vary  tooa  aeparate  into  ihio 
plate*,  wbwh  are  poniona  of  the  coDHninc  iBvenofihe  wood,  and  tbeir  aeparalion  arlaaa  Anm  the 
beaier  ialliDg  opori  tbe  flat  ur  convex  aide  of  ihne  annularlayera— oribe  iced  ofthe  waod,a«>Dl- 
garly  called.  To  preieni  this  diooirgraiion  of  the  wood,  the  beaier  ^oold  be  conitmcied  to  fall 
upon  ibe  rifnof  Ihe  legnienul  pordona  of  Iho  mi,  which  li  eaalty  amompllahed  Inlta  tbrmation. 
Tbe  nanal  form  of  the  beaier  ia  cylmdrical,  bol  freqacnily  thickened  a  liitle  toward  the  exirene 
end,  ibe  diameter  being  from  ll  tal)  inclica   For  the  moat  pan,  il  la  attached  lo  the  baud  alaflby 

■  (trap  of  lealhcr.  or  more  frequently  of  hide  antanoed;  when  mounted  in  Ihia  manner,  the  beaier 

■  "  ■      ■■'  ■   ■o  prtJecUBg  eara.  Minding  at  rigbl  anglea  to  the  aide  oo 


long  and 
HI  aideaof 


[  beycmd  Ihe  ei 


■.a  lurougn  inu  noiea  ana  ronno  me  occa  oi  ine  neater  ;  tne  opper  inro  at  tne  lacing  tbnng 

<hmg  tbe  eara,  preventa  the  amp  from  slipping  off.     Tbe  atrap,  thaa  applied,  (bnoa  a  loop 

iding  aboot  1  inch  beyond  the  end  of  Ibe  beater^  and  through  that  and  tlie  perforalion  in  tbe 

of  uie  hand 'Bta£  another  and  stronger  ihooff  ia  paaaed  pcver^  turns  and  aecn red,  forming  Ifaaa 

ind  oflooae  Hwingjoint  ihal  alluwr  free  action  lo  the  beaier  in  ila  gjrallnn  round  the  head  of 

tbe  tbreahar,  and  iu  descents  upon  ihe  ihreabiDg.floar.     Another  mode  of  monnthig  ihe  beaierla 

by  ■pplyiiw  a  atrap  of  iron  in  place  of  leather,  which  ia  Hied  lo  Ibe  wood  by  riveung.  leavlDc  e 

loop  aa  belora.  which  mnsi  be  nicely  taanded  and  amoDth,  lo  prsient  tho  u>o  rapid  chaflng  ofiba 

thong  by  which  it  ia  bound  to  Ihe  haod-ataS'.  in  Ihe  aame  mumer  aa  described  above.     Tbe  flgnra 

beie  deacribed  exbibita  Ibo  hon  alrap.     In  conalniclliig  a  flail,  a  very  general  practice  prevail^ 

0  Ibe  beater  clab.ahaped.  or  ihickeat  at  ihe  farllieat  extremity  c — intended,  no 


dcnbl.  to  give  the  belter  eSect  lo  Ihe  hlowa ;  bal  when  we  conalder  the  eflecu  ariaing  from  Ilw 
nannerof  wieldbig  the  inatrament,  any  additional  weight  at  ihe  extremity  aeema  minpp"    ' 
TTie  Kieeteai  amoanl  of  uaefal  eSbcI  will  be  prodncad  by  Ibe  beaier  when  every  pami 
iengtn  alrlkea  the  floor  with  an  eqnal  amunnl  of  momcntam  or  force ;  but  Ibere  will  be  a  c( 


iency  to  ■  lar^  amount  of  momentum  at  the  exlremiiy  e  than  at  any  oiber  point,  ai 
led  beMet  will  ilwaya  augment  this  tendencr,  for  Ihe  greater  velocity  of  ihe  extreme  end, 
ng  Ihe  gyntion  of  Ibe  inatrament,  multiplied  by  iu  greater  weight,  mnat  give  an  uDdne  pi*, 
lennca  of  e^i  to  ibai  part  of  tbe  beater,  ibereby  lesaening  the  general  effeci  npoo  the  wok 
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Mider  performance.  Tli«  oppoefte  mode,  wfaksb  !•  alio  practiced,  to  make  ^  beatef  iMnhtt  t» 
ward  the  extremity,  an  exhibited  in  the  fi^are,  ia  more  conmnatst  to  the  law*  of  dynamics.  aoAl 
tfiere  can  be  no  doubt  that  its  practical  effecta  will  be  eqaaOy  favorable  aa  compared  with  tfadaft 
•f  the  clnb-ahaped  beater.*-<-J.  8.] 


30.    SUHMER-FALLOWING,  AND  LIMING  THE  SOIL. 

*The  bara  fldhyw  bringa  to  teeming  fiiyaon." 

MJBAauuB  rem  Mbabubx. 

(2151.)  Although  summer-fallow  occupies  the  same  division  of  the  farm 
as  green  crops — turnips,  potatoes,  tares — yet  it  may  most  characteristically 
be  I'egarded  as  the  first  preparation  for  the  crop  of  the  following  year ;  it 
18  a  transferrence  of  a  poition  of  the  land,  with  the  labor  bestowed  upon  it, 
from  one  year  to  anotner ;  it  forms  the  connecting  link  between  one  crop 
and  another.  But  although  the  preparation  of  the  soil  for  a  part  of  the 
crop  of  two  consecutive  years  are  conducted  simultaneously  by  means  of 
summer-fallow,  yet  the  crops  which  occupy  the  soil  thus  simultaneously 
prepared  are  committed  to  it  at  very  different  periods — ^the  gi*een  fallow 
crops  being  sown  early  in  summer,  while  the  sowing  of  the  fallow  crop  on 
the  summer-fallow  is  delayed  to  autumn  ;  so  that  before  the  latter  makes 
its  appearance  above  ground,  the  former  have  almost  advanced  to  matu- 
rity. Since  the  crop  on  summer-fallow  is  delayed  to  autumn — till  the  eve 
of  commencing  another  agricultural  year — ^the  practical  effect  of  the  delay 
is  to  dispense  with  a  crop  for  a  whole  year  on  tnat  pait  of  the  fallow-bredc 
which  is  sum mer-f allowed,  and,  on  this  account,  such  a  fallowing  is  com- 
monly called  a  bare-fsWow.  As  an  entire  crop  is  dispensed  with,  bare-fal- 
lowing should  impart  such  advantages  to  the  land  as  to  compensate  for  the 
rest  and  indulgence  which  it  receives ;  and  so,  in  fact,  are  its  advantages 
fblt  on  some  soits  of  soils.  But  the  truth  is,  afler  all,  that  bare-fallowing 
is  a  necessitous  operation  in  soils  that  will  not  carry  green  or  summ^ 
crops ;  and  if  such  soils  will  not  carry  them,  they  must  be  operated  on  so 
as  to  be  made  suitable  for  a  crop  which  they  will  not  only  bear  to  perfec- 
tion, but  will  pay  the  expense  of  the  operation.  The  sort  of  soils  alluded 
to  are  heavy  clays ;  and  why  will  thej/  not  bear  ^een  summer-crops  ?  A 
satisfactory  reason  cannot  be  given  ;  but  the  fact,  as  developed  by  experi- 
ence, is,  that  their  natura  is  unkindly  to  the  growth  of  plants  commonly 
used  in  a  green  state  ;  and  their  heavy,  wet  and  obdurate  nature  prevents 
them,  at  any  rate,  from  being  prepared  in  time  for  sowing  such  plants.-— 
Could  clays  be  altered  in  their  nature  by  any  means,  they  might  be  em- 
ployed in  raising  summer  crops  as  well  as  the  naturally  more  kindly  soils ; 
and  such  a  change  has  been  effected  on  many  clay  soils  which  were  for- 
merly incapable  of  tearing  them ;  and  the  change  has  been  effected  by 
amenorating  their  texture  by  thorough-draining,  skillful  tillage,  and  liberal 
manuring  and  liming.  In  this  way  the  bounds  of  bare-fallow  have  been 
much  circumscribed,  and  those  of  gp*een  cropa-  as  much  extended.  Still 
the  heavier  class  of  clays — ^the  deep  alluvial  clays — have  not  yet  been  ame- 
liorated to  the  degree  of  bearing  green  crops  profitably,  so  they  must  con* 
tinue  to  be  bare-fkllowed  ;  but  more  than  this,  part  of  even  the  ameliorated 

[*  Thia  implement  ia  atill  mach  naed  in  the  Eaatem  Statea.   CoL  Chapman,  Preaident  of  the  6ar^ 
tbgm  Agricaltoral  Society,  still  naea  it  on  the  groand  of  employment  lo  the  poor  men  who  do  tb* 

work.  E4.  Fttrm,  lAk} 
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ibil  df  almost  every  farm  is  necessitated  to  be  bare-fallowed,  for  want  of 
an  adequate  supply  of  farm-yard  manure.  Farms  in  the  vicinity  of  large 
towns  may  be  amply  supplied  with  extraneous  manure,  to  make  up  for  the 
deficiencies  of  the  farm-yard  ;  but  as  most  farms  are  beyond  the  reach  of 
such  assistance,  it  may  be  alleged  that  bare-fallowing,  to  some  extent,  is 
practiced  every  year  upon  every  farm ;  though  the  limits  of  compulsory 
fallowing  have  been  much  circumscribed  of  late  years  by  the  purchase  of 
extraneous  manure  from  distant  sources,  which  are  easily  conveyed,  and 
sold  at  prices  that  afford  a  profit.  Those  manures — and  I  only  allude  to 
them  here— >-are  bone-dust  and  guano.  These,  superadded  to  draining 
and  deep-plowing,  have  afforded  the  power  to  cultivate  green  crops  upon 
soils  which  were  naturally  unfit  for  them  ;  and,  without  such  auxiliaries, 
soils  suitable  for  their  growth  would  be  obliged  to  be  bare-fallowed,  to  al- 
low time  to  collect  the  requisite  quantity  of  manure  to  support  their  fertil- 
ity. Until  manure  is,  therefore,  obtained  in  sufficient  quantity,  bare-fallow 
must  exist ;  but  whenever  that  desideratum  shall  be  accomplished,  many 
farms  will  dispense  with  bare-fallow  altogether.  But  there  is  a  natural 
obstacle  to  the  increase  of  manure  in  fai-ms  themselves;  for  it  so  happens 
that  the  greatest  quantity  of  straw,  which  is  the  great  source  of  fertilizing 
manure,  is  afforded  by  land  the  least  fitted  for  green  crops ;  and,  on  the 
conti-ary,  land  best  fitted  for  green  crops  affords  the  least  quantity  of  straw. 
Tumip-soils  cannot  supply  as  much  straw  as  to  manure,  to  the  degree  and 
in  the  state  it  should  be  applied  to  green  crops,  little  more  than  \  of  the 
fallow-break ;  whereas  clay  soils  afford  as  much  straw  for  manure,  in  the 
state  in  which  it  may  be  applied  to  them  in  bare-fallow,  as  sufficiently  to 
manure  the  fallow-break. 

(2152.)  The  land  subjected  to  bare-fallowing  should  have  the  strongest 
texture  ;  be  foulest  of  weeds,  if  any  there  be  ;  and  be  situate  farthest  from 
the  steading,  that  the  carriage  of  turnips  may  be  rendered  as  short  as  prac- 
ticable. The  winter  treatment  of  the  fallow  land  is  the  same  as  that  for 
the  summer  crops,  and  this  has  already  been  described  in  preparing  the 
soil  for  potatoes  (1870)  and  turnips  (1953).  If  one  furrow — ^that  of  two- 
out-and-two-in,  or  of  four-out-and-four-in — ^has  been  given  to  the  fallow- 
break  afler  cross-plowing,  it  will  be  as'  much  as  time  can  afford  from  work- 
ing the  potato  ana  turnip  land ;  and  when  it  is  found  that  the  fallow-break 
will  not  likely  be  worked  for  some  lime  to  come,  it  is  better  to  let  it  lie  in 
the  rough  state  left  by  the  plow,  than  to  render  it  smooth  with  the  harrow ; 
because,  should  dry  weather  ensue,  the  air  will  more  easily  afTect  rotTgb 
than  smooth  land ;  or  should  it  prove  wet,  the  rain  will  less  likely  render 
rough  land  tough,  than  land  in  a  compact  and  smoothened  state ;  and,  in 
sti'ong  soil,  rain  most  advantageously  moulders  down  rough  clods. 

(2153.)  When  leisure  is  again  afforded  to  pay  attention  to  the  fallow- 
break  from  the  advanced  working  of  the  tumip-land,  the  state  of  the  fal- 
low-soil should  be  particularly  examined.  Should  the  weeds  in  the  soil 
Consist  principally  of  fibrous  and  fiisiform-rooted  plants,  they  will  be  easily 
shaken  out  by  the  harrows  in  dry  weather ;  but  should  the  running  roots 
of  weeds  be  found  to  have  threaded  themselves  through  hard,  round  clods, 
these  will  not  be  so  easily  detached,  and  it  requires  considerable  skill  in 
the  farmer  to  conduct  Ms  operations  so  as  to  detach  them  with  the  least 
application  of  labor.  It  is  inattention  to  these  states  of  the  weeds  which 
causes  so  much  unnecessary  work  in  the  subsequent  part  of  summer  in 
cleansing  fallow  land.  If  clods  containing  portions  of  the  running  roots 
ef  plants  are  knocked  ever  so  much  about  in  dry  weather,  they  may  be 
broken  into  smaller  fragments ;  but  the  roots  in  them  will  be  subdivided! 
into  as  many  pieces  as  there  are  broketi  clods,  and  the  land  will  be  as  fti' 
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from  being  cleaned  of  weeds  as  ever;  nay,  the  greater  number  of  parts  in 
which  the  roots  are  diyided,  so  many  more  chances  have  the  weeds  of 
being  disseminated  over  the  land. 

(2154.)  In  such  a  case,  which  is  of  frequent  occurrence  on  strong;  land, 
the  best  plan  is  to  allow  the  roots  to  grow  for  a  time,  and  the  rorce  of 
vegetation  will  have  sufficient  power  to  break  the  clods,  or  will  render 
them  easily  so  by  the  roller,  to  reduce  the  clods  by  rolling  after  such  a 
shower  of  rain  as  shall  have  nearly  penetrated  them.  A  precaution  in  the 
use  of  the  roller  should,  however,  be  here  observed.  When  most  of  the 
soil  is  in  a  mouldy  state,  rolling  the  hard  clods  found  on  it,  will  only  bury, 
not  break  them.  Rolling,  with  a  view  to  breaking  large  clods,  should 
therefore  be  performed  when  the  soil  is  in  a  firm  state,  against  which  the 
clods  will  be  reduced  to  powder.  After  such  a  rolling,  the  land  should  be 
harrowed  a  double  tine,  firat  one  way  and  then  across  another  way.  The 
weeds  and  weed-roots  will  then  be  seen  upon  the  surface.  It  is  not  expe- 
dient to  gather  weeds  immediately  on  their  being  collected  by  the  har- 
rows, as  a  good  deal  of  fresh  soil  adheres  to  them.  A  day  or  two  of 
drouth  should  intervene,  and  the  weeds  will  then  be  easily  shaken  free  of  || 

soil  by  the  hand.  It  has  been  recommended  by  writers  to  gather  the 
weeds  of  fallow  land  by  a  raking  implement,  such  as  the  American  hay- 
rake,  fig.  400  ;  but  every  instrument  of  the  kind  will  rake  together  clods 
as  well  as  the  weeds  adhering  to  them,  and  if  these  are  carried  away  with 
the  weeds,  the  land  will  be  impoverished  by  the  loss  of  its  finest  soil; 
whereas  the  hand  which  throws  the  weeds  into  convenient  heaps,  can  at 
the  same  time  shake  them  free  of  soiL  In  collecting  weeds,  the  field- 
workers  should  be  ranged  in  a  row  as  when  weeding  com,  every  two 
throwing  the  weeds  into  the  same  heap ;  and  the  rows  of  heaps  should  be 
placed  as  far  asunder  as  to  allow  a  cart  to  pass  between  them,  and  take 
away  2  rows  at  a  time.  Many  writers  recommend  the  weeds  to  be  burnt 
on  the  ground.  No  doubt,  weeds  will  bum  readily  enough  when  dry,  and 
the  ashes  of  weeds  constitute  good  manure,  but,  for  my  part,  I  never  saw 
heaps  of  weeds  thoroughly  burned,  and  have  seen  their  remains  scattered, 
again  to  render  the  land  foul.  I  agree  with  Lord  Kames,  that  it  is  better 
to  mako  a  vegetable  compost  with  weeds,  than  to  destroy  them  by  incine- 
ration, and  with  him  readily  demand,  **  What  better  policy  than  to  convert 
a  foe  into  a  friend  1"  It  is  impossible  to  determine  beforehand  how  many 
times  fallow  land  should  be  plowed,  harrowed,  grubbed,  and  rolled,  to 
render  it  clean  ;  but  it  should  oe  borne  in  mind,  to  incur  the  least  expendi- 
ture of  labor  in  accomplishing  the  object  fully.  It  was  once  the  practice 
to  work  fallow  land  until  it  was  reduced  to  the  state  of  meal ;  but  experi- 
ence has  long  established  it  as  a  fact,  to  be  better  for  the  ensuing  crop  of 
wheat  to  preserve  a  good-sized  clod  upon  the  surface  of  the  grouna  in 
winter,  however  much  the  ground  may  be  otherwise  pulverized.  The 
land  must  have  been  very  foul,  the  weather  very  unpropitious,  or  much 
time  wasted,  if  the  fallow  land  is  not  ready  for  the  manure  by  the  begin- 
ning of  August,  before  the  chance  of  hai-vest  interfering  with  the  process 
of  manuring. 

(2155.)  The  usual  mode  of  laying  dung  on  fallow  land  is  to  feer  the 
ridges  (660),  cart  on  the  manure  in  heaps,  spread  them,  and  plow  the 
manure  in.  So  far  as  I  have  observed,  the  manure  is  spread  over  a  large 
portion  of  the  suiface  some  time  before  it  is  plowed  in,  when,  of  course, 
much  of  its  moisture  will  be  evaporated.  I  very  much  prefer  another  mode 
of  plowing  in  the  dung,  which  is,  to  angle-drill  the  land  in  preparation 
for  the  dung;  that  is,  to  set  up  the  land  in  aiiigle  drills  (1735),  and  fig,  333, 
from  the  flat  without  any  fcenng,  beginning  at  one  comer  of  the  fieldi 
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and  terminating  at  the  opposite  one  :  the  plow  making  the  drill  in  one 
bout,  the  cart  depositing  tne  manure  for  3  drills,  4  women  spreading  it 
immediately  after  the  cart,  and  the  plow  following  and  covering  up  the 
dung  in  one  drill  in  another  bout  (exactly  as  represented  in  potato- 
planting,  fig.L  344),  is  a  process  which  so  quickly  and  completely  covers 
in  the  dung,  while  in  possession  of  its  moisture,  that  it  should  be  univer- 
sally adopted.  The  land  remains  in  the  drilled  state  until  prepai'ed  for 
the  wheat  seed  in  autumn. 

(2156.)  Fallow  land  is  not  dunged  so  heavily  as  that  for  green  crops,  not 
so  much  firom  fallowed  soils  not  bearing  heavy  manuring,  as  from  want  of 
manure.  From  12  to  15  tons  the  imperial  acre  is  an  ordinary  manuring 
for  fallow.  The  manure  need  not  be  so  well  fermented  as  for  green  crops, 
as  there  is  usually  sufficient  time  for  its  fermentation  in  the  ground  before 
the  wheat  is  sown.  If  there  is  not  sufficient  time,  it  should  be  fermented 
before  its  application,  as  it  is  not  expedient  to  sow  wheat  to  stand  the  win- 
ter in  soil  rendered  hollow  by  rough  dung.  In  sti'ong  carse  clay,  the  ma- 
nure is  often  applied  in  a  state  little  removed  from  wet  straw ,  and  yet  it 
seems  to  answer  well  in  such  a  soil. 

(2157.)  While  treating  of  fallow,  it  is  necessary  to  notice  the  liming  of 
land,  as  lime  is  commonly  applied  at  that  period  of  the  rotation  of  crops, 
though  by  no  means  applied  every  time  the  land  is  fallowed.  It  has  al- 
ways been  a  favorite  practice  with  farmers  to  apply  lime  in  as  caustic  a 
state  as  practicable ;  because,  perhaps,  it  is  then  in  the  state  of  finest  pow- 
der, and  easily  commixes  with  every  species  of  soil.  When  obtained  from 
the  kiln  or  from  shipboard,  it  is  in  lunops,  light  in  weight,  and  is  techni- 
cally called  lime-shelU,  There  is  a  difference  in  the  practice  of  disposing 
of  lime-shells  while  in  preparation  for  the  soil.  Some  lay  down  the  shells 
in  small  heaps  upon  the  leered  ridges,  while  others  lay  them  in  large 
heaps  along  a  head-ridge.  It  is  clear  that  shells  cannot  be  laid  at  once 
upon  the  land,  unless  the  land  had  previously  been  sufficiently  fallowed ; 
and  as  land  occupies  a  considerable  time  in  being  fallowed  in  a  proper 
manner,  it  is  also  clear  that  no  considerable  quantity  of  lime  can  be  diiven, 
after  the  fallow  is  ready,  unless  the  kilns  are  situate  very  near ;  and,  at 
any  rate,  it  is  unnecessary  to  lay  the  lime  upon  the  land,  but  at  a  short 
period  before  the  wheat  is  sown.  Besides,  when  shells  are  placed  in  heaps 
on  the  ridges,  they  must  remain  a  considerable  time  there  till  reduced  to 
powder  by  the  air,  when  the  lime  will  have  lost  a  considerable  portion  of 
Its  causticity  by  union  with  the  carbonic  acid  of  the  air,  unless  a  good  deal 
of  rain  shall  have  fallen  to  hasten  its  slaking.  To  preserve  the  shells 
intact,  till  needed,  they  should  be  put  in  large  heaps,  the  outer  surface  of 
which  may  become  neutralized  by  the  action  of  the  air,  but  the  interior  of 
which  will  not  be  so  affected.  Meantime  the  land  is  worked  as  opportu- 
nity offers,  while  the  heaps  occupy  a  head-ridge. 

(2158.)  A  week  or  so  before  the  lime  is  applied,  water  is  poured  on  the 
large  heaps  of  shells,  in  order  to  reduce  them  to  a  state  of  impalpable 
powder.  The  water  will  all  be  absorbed  by  the  lime,  which  will,  never- 
theless, continue  quite  dry,  thereby  indicating  that  the  water  has  disap- 
peared by  reason  of  its  chemical  union  with  the  lime.  A  great  quantity 
of  heat  is  evolved  during  the  time  the  lime  takes  to  fall  to  powder ;  and 
when  that  last  has  been  accomplished,  the  heaps  will  have  swelled  to  more 
than  three  times  their  former  size,  when  the  lime  is  said  to  be  slaked^  and 
is  then  in  its  most  caustic  state.  While  the  slaking  is  proceeding,  the 
land  that  was  manured  in  drills  is  cross-harrowed  a  double  tine,  to  make 
it  flat ;  after  which  the  ridges  are  feered  ;  and  the  lime  is  then  spread 
along  the  feered  ridges.    The  lime  is  spread  in  this  way :    The  frying-pan 
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Bboyels,  fig.  176,  are  the  best  implements  for  filling  carts  with,  and  spreacl- 
ing  lime  on  land.  A,  calm  day  should  be  chosen  for  the  purpose,  bat* 
should  there  be  an  air  of  wind,  the  single-horse  carts  should  be  so  placed 
at  the  heaps  as  that  the  lime-powder  which  floats  in  air  should  he  blown 
away  from  the  horses  and  men.  Powdered  lime  is  heavy,  but  all  that  can 
lie  upon  a  shovel  is  so  light  that  one  plowman  takes  a  heap,  and  with 
one  of  his  horses  in  a  cart,  fi^r  a  yoking  at  a  time,  fills  his  own  cart,  and 
spreads  the  lime  from  it  upon  the  land,  with  the  shovel.  The  liming  should 
be  conducted  against  the  wind ;  and  when  a  number  of  men  take  from  dif- 
ferent heaps,  they  should  so  arrange  themselves  along  the  feered  ridges  as 
that  the  cart  fait  best  down  the  wind  takes  the  lead  in  spi*eading.  In 
Spreading  lime,  the  man  walks  along  the  middle  of  the  feered  ridge,  and 
casts  the  shovelsfull  right  and  left  from  the  middle  toward  the  feering  fur- 
rows, which  will,  of  coui'se,  become,  by  plowing,  the  crowns  of  the  future 
ridges.  The  man  who  can  cast  the  shovelsfull  with  either  hand  will 
spread  lime  better  than  one  who  is  right  or  left  handed  only.  The  lime 
should  be  spread  evenly  over  the  iurjace,  but  it  may  be  spread  thicker  on 
one  part  ot  the  field  than  another,  according  to  the  natui^  of  the  soil. 
On  light  knolls  it  may  be  spread  thinner  than  m  hollows,  where  the  soil 
is  either  deeper  or  stronger.  Progressively  as  the  lime  is  spread,  rid^e 
afler  ridge,  it  is  harrowed  in  and  mixed  with  the  soil ;  and  immediately 
on  the  entire  field  being  limed,  the  ridges  are  plowed  with  a  light  furrow, 
to  bury  the  lime  as  little  as  possible,  and  which  constitutes  the  seed-furrow 
of  the  future  crop.  It  will  be  observed,  from  what  has  been  said  on  the 
manuring  and  liming  of  fallow  land,  that  the  lime  is  spread  above  the 
dung,  and  some  time  after  its  application.  This  relation  between  the 
two  substances  is  held,  because  it  is  conceived  that,  as  dung  has  a  natu- 
ral tendency  to  rise  to  the  surface,  and  lime  to  descend,  this  is  the  proper 
relation  they  should  bear  in  the  soil.  Whenever  rain  falls,  the  liming 
should  be  discontinued. 

(2159.)  It  is  proper  to  put  a  cloth  over  the  horse's  back  and  the  harness, 
and  the  men  may  cover  their  face  with  crape,  to  save  its  orifices  being  cau- 
terized by  the  quicklime.  The  horses,  when  loosened  from  work,  should 
be  thoroughly  wisped  down  and  brushed,  to  free  them  of  every  particle 
of  lime  that  may  have  found  its  way  among  the  hair ;  and,  should  the  men 
feel  a  smarting  in  their  eyes  or  nose,  a  little  sweet  thick  cream  will  be  felt 
as  an  agi*eeable  emollient ;  and  the  same  application  will  prove  useful  to 
the  horses'  eyes  and  nose. 

(2160.)  The  quantity  of  lime  that  should  applied  depends  on  the  nature 
of  the  soil,  the  lighter  soils  requiring  the  less,  and  the  stronger  soils  the 
greater  quantity.  On  light  turnip-soils,  some  think  120  bushels  to  the  im- 
perial acre  sufficient,  while  I  have  used  150  bushels  with  benefit.  I  have 
seen  as  much  as  510  bushels  applied  to  the  imperial  acre,  wheat-land,  with 
manifest  advantage.  But  perhaps  from  150  to  240  bushels  may  be  con- 
sidered fair  average  qliantities,  according  to  the  nature  of  the  soil  On 
weak  moory  soils,  75  bushels  are,  perhaps,  enough  to  commence  its  im- 
provement with.  The  sort  of  lime  should  determine  the  quantity  applied, 
the  stronger  being  used  in  less  quantity  than  the  weak.  The  English  lime 
is  much  more  caustic  than  the  Scotch.  It  is  not  customary  to  apply  lime 
often  to  land,  a  farmer  not  thinking  it  expedient  to  apply  it  oftener  than 
once  in  a  lease  of  19  years,  on  account  of  its  expense.  Its  common  price 
is  3s.  per  boll  of  6  bushels ;  consequently  its  entire  cost,  at  those  quantities, 
will  be  from  £Z  158.  to  «3C6  per  acre  for  the  best  sea-borne  English  lime, 
exclusive  of  carriage  ;  the  Scotch  sells  for  lOs.  per  cart-load  of  4  bolk, 
including  carriage  for  10  miles. 
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(2161.)  Lime  is  applied  at  different  periods  of  the  year,  according  to 
the  state  of  the  land.  On  summer-fallow  it  is  applied  immediately  before 
the  wheat  is  sown  in  autumn.  It  is  also  used  immediately  after  taking 
up  the  potato  crop  in  autumn.  It  is  applied  to  the  land  cleared  of 
turnips  oy  sheep,  just  before  the  sowing  of  the  barley-seed  in  spring. 
It  is  also  applied  before  the  turnip-seed  is  sown  in  the  beginning  of  sum- 
«ier;  and  it  may  be  applied  to  lea  immediately  before  being  plowed 
for  oats  in  early  spring.  1  do  not  say  that  it  is  immaterial  to  the  proper 
use  of  lime  to  choose  the  season  in  which  it  is  applied,  convenience  often 
determining  that  point  as  much  as  propriety ;  but  experience  has  taught 
that  it  is  used  to  manifest  advantage  when  spread  on  land  in  summer- 
fallow,  and  for  barley-seed  immediately  afler  the  ground  has  been  cleared 
of  turnips  by  sheep. 

(2162.)  Lime  is  usually  procured  in  summer  and  autumn,  as  the  kilns 
are  only  kept  in  activity  in  those  seasons,  so  when  it  is  intended  to  apply 
it  in  spring,  it  is  necessary  to  procure  it  in  autumn,  and  keep  it  all  winter ; 
^nd  to  preserve  it  in  the  desirable  state  in  winter,  the  heaps  of  shells  should 
be  covered  with  a  thick  coating  of  earth,  and  every  crevice  that  appears 
in  it  should  be  immediately  filled  up.  I  am  quite  aware  of  the  opinion  of 
some  farmers  that  lime  is  equally  efficacious  in  the  soil  in  the  effete  as  in 
the  caustic  state,  and  Lord  Kames  was  of  that  opinion ;  and,  therefore, 

Srecautions  to  preseiTe  it  in  a  caustic  state  in  winter  may,  by  them,  be 
eemed  unneciessary  ;  but  as  the  general  opinion  runs  in  favor  of  quick- 
lime, and  which  opinion  I  support,  I  have  treated  the  subject  accordingly, 
until  experience  shall  instruct  us  better.  There  is  this  advantage,  how- 
ever, in  using  quicklime,  that  it  is  much  more  easily  spread  upon,  plowed 
intOj  and  mixed  with  the  soil  than  effete  lime. 

(2163 )  It  w  mpposed  that  li^ht  and  heat,  tofretlier  with  cleansing  and  working,  have  a  hcnefi- 
eiol  effect  upon  roil.  That  these  ngencles  promote  fertility  in  some  way,  perhaps  hy  afibrding 
facility  to  the  nnion  of  oxygen  with  the  noil,  appears  certain,  for  a  smaller  qaaiitity  of  manure 
will  raise  as  large  a  crop  with  barc-fallow  as  a  greater  qaantity  without  it ;  and  yet  this  particnlar 
result  is  only  obtained  from  a  peculiar  clara  of  soils — namely,  the  strong  cla^s,  for  all  tamip-soils 
•ctaaJly  become  more  fertile  by  the  overshadowing  of  a  luxuriant  crop  of  leaves  than  by  bar»* 
fiiUowing. 

(2164.)  The  action  of  lime  upon  land  seems  generally  well  nnderstood  by  farmers.  They  con- 
ceive tliat  lime  operates  in  two  ways  upon  fioil.  namely,  mechanically  and  chemically.  MechaM- 
eally,  it  subdivides  the  adhesive  portions  of  obdurate  clay ;  hence  it  was  customary  in  the  Cars* 
of  Gowrie,  when  the  high  price  of  grain  remunerated  the  outlay,  to  apply  lime  to  t^e  land  everv 
time  it  was  bare  fallowed,  that  is,  every  6  or.  8  years,  according  to  the  rotation  of  crops  pursueJ. 
I  suspect  that  liming  is  not  now  so  frequent  there  as  it  was  wont  to  be.  Chemirally,  lime  unites 
with  vegetable  matter,  and  assists  in  its  decomposition ;  hence  it  has  been  found  to  act  very  bene- 
ficial!} on  all  //e^r^ soils.  It  renders  loose  soils  more  firm.  In  strictly  chemical  langnage,  quick* 
lime  acts  as  an  alkali,  and  this  property  has  led  some  writers  to  assert  that  green  vegetables  are 
not  decomposed,  but  rather  preserved,  by  caustic  Ume--«  result  which  cannot  be  experienced  by 
the  practical  farmer  in  the  soil ;  because,  as  caustic  lime  very  soon  becomes  a  compound  of  a 
hydrate  and  a  carbonate  in  the  soil,  the  property  of  this  latter  state  is  to  accelerate  rather  than 
retard  the  decomposition  of  vegetable  matter.  As  the  consideration  of  this  subject  would  lead  ua 
Into  a  long  discusMon,  I  must  content  myself  with  quoting  only  a  part  of  the  account  of  the  tlieory 
of  its  action  by  Professor  Johnston,  in  order  to  show  that  the  opinions  of  farmers  is  not  far  astrajf 
on  this  subject,  which,  in  some  respects,  is  yet  hut  obscurely  understood.^  "  Lime  acts  in  two 
ways  on  the  soil,"  says  the  Professor.  *'  It  produces  a  mecAa K7ca/ alteration,  which  is  simple 
tndf  easily  understood,  and  is  the  cause  of  a  series  oichemicat  changes,  which  are  really  obscure, 
and  are  an  yet  susceptible  of  only  partial  explanation.  In  the  findy  divided  state  of  quicklime, 
of  slaked  lime,  or  of  soft  and  crumbling  chalk,  it  stifiens  ver^  loose  soils,  and  opNpns  tlio  stiifer 
clays;  while  in  the  form  of  limestone  gravel,  or  of  shell-sand,  it  mav  be  employed  either  for  open- 
ing a  clay  soil,  or  for  giviucr  body  and  firmness  to  boggy  land.  Tnese  eflecb*  and  their  explaoa- 
tiun  are  so  obvioos  to  yon  that  it  is  unnecessary  to  dwell  ui>on  them.  The  purposes  served  by 
li#ne.  as  a  chernical  constituent  of  tho  soil,  are  at  least  of  four  distinct  kinds.  1.  It  supplies  a  kind 
of  inorganic  food,  which  appears  to  be  necessary  to  the  healthy*  growth  of  all  our  culttvated  piauta 
8.  It  neutralizes  ncid  substances  which  are  naturally  formed  m  the  soil,  and  deoomposes,  or  ren- 
ders harmless,  other  noxious  compounds  which  are  not  unfrequeuUy  witliin  reach  of  the  roots  of 
plants.  3.  It  changes  the  inert  vegetable  matter  in  the  soil,  so  as  graduallv  to  render  it  OHefuI  ip 
TegetatioD.  4.  It  causes,  facilitates,  or  enables  other  useful  compounds,  noth  organic  and  inor* 
miic,  to  be  produced  in  the  soil,  or  so  promotes  the  decomposition  of  existing  compounds  ■•  fie 
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Moadibaab- 
iuillewa.irf 

Me  diMuice  fram  U«  bna. 
.  .        Ta«d  ridge*  bj  dnHjahiuff  tha  load 

Jg  (hft  i]nnib«t  df  bcApfteacfa  cvt  aBObU  uord  in  bbbbt- 
'-kittda^  bai  M  ^fp'  of  DWimTcan  ic  indeGnite  m  ita»- 
irf.  nch  ■  table  wmUd  pncbollj  pnjie  of  mile  •onice.  A  nndi  nan  ■ccaiw 
,_....  iber  the  ri%ei  oa  ma  acre  in  Hch  field.  Ind  uerBrypuIirfa  ficM  wbcn  theridgaa 
■n  cbao^  in  lengib,  u  1  hiie  recKnmeDded  bcfare  |3e«) ,  ud  try  and  lay  down  the  BUUiiu* 
im  die  fin(  rid^  ia  [he  pioponiaD  it  lapropoaed  to  manare  Ibe  acre,  and  bj  ilielimelbe  aecoiid 
rid|;e  if  jraioed,  [he  dud  who  hawka  out  the  daag,  Eg.  343.  will  bare  fafud  out  bmr  ckMS  ihA 
hnwhafuU  fboald  be  Uhi  down,  uid  hov  large  [be  heip^  ITarij^.  ihould  be  nade. 

(SIM.)  lOf  ihe  pnkcriiing  impldmenUi  oKd  ■[  all  •euuog,  tbere  bare  been  abndy  described 
(be  gmbber,  Plaiei  XXIX  and  XXX,  brake  |1T9T|,  and  ibe  eomiDDa  tandnller.  %  NT  :  bat 
Uiere  nmaiiu  a  cla^a  of  impLeineDta  of  [lie  aaiue  naLare.  wbich*  dnufa  Dot  iiqm<iioih,  are  yft  oi 
eaDaiderable  iinportai>ce  ;  tlte}'  cotav  alw  under  the  denotubLatJDn  a  rollen.  bvt  arv  peculiar  ia 
their conatTiic[ios.  and  are  panirnlatly  adapted  Int  being  aied  in  nnunerfallowiDS'  The  object 
of  (heae  macbinea  beioK  1o  break  duwn  [be  more  indnrWcd  cloda  id  elaji  aoila,  the;  are  fined  n 
ttH  ei[her  by  abramin.  or  by  diaimegratkm,  or  bo[h  mrnbiiKd.  One  of  ihe  aimpleit  of  them  ia 
the  cotuman  plain  roller,  armed  wi[h  Mrong  and  bmil  iron  ipike^  Ibe  laUer  aplitling  the  clod^ 
while  the  ik-eiKfai  of  the  roller  pmdDcea  [heir  farther  abranon:  [hia  iinplemeut,  boweirer,  lUBd* 
low  ia  Ihe  acile  of  efflcicDcy  whcD  compared  wiili  othera  which  1  haTetoDooce. 

{■H61,)  Croaakilra  dvd-cntihiite  rnUtr  ia  one  of  Ihe  [oast  efficient  implemco[a  of  Ihb  claa.  uid 
la  here  leprcaented  hi  Gg.  403,  which  ia  •  Tiew  ot  the  machine  in  Ihe  working  ilaie  i  bol  lo  c«n- 


Ihelbor 
iocbea  b 


lepth  and  21  incLea  d 


&  edge  view  of  the  wheel, 
Ind^  and  b  Ibe  eye.  «how- 
Tbe  wbeela  Ihna  forioed 


when  a  a  a  a  are  Ihe  pro 

tag  alao  Ihe  fe«lhera  of  th> 

are  IhTeaded.  lo  the  nnmber  ol  38,  apon  a  nrand  axle.  Sf 

incbea  diajoelcr,  apon  which  they  are  at  liberty  lo  tnm  acpa- 

rately,  making  np  ibe  body  nf  the  body  of  tlw  roller  a  a,  tig. 

403.  ID  a  length  of  C  feeb     A  caat-iron  end-frame  i  ii  then 

placed  on  each  end  of  Ibe  axle,  and  Ibeae  are  boiled  lo  Ihe 

ahafta  if  ifare  boiled.     The  axte  i>  pn'loni^d  at 


each  wheel,  nniil  Ihe  wlieel  inmi  frf 
iiio«ed  on  or  off  ibe  aile.  the  roller  iher 
bnl  when  ihe  carriage-v 


brooghio 

white  the  body  la 


el  groB[id,  the  whole  « 


realing  on  the  groi 
ipl  on  Ihe  (lie  and 
Mgbl  i«  boine  bir  tbem, 


worked,  the  carriage-wbeela  are  removed  by  the  proceaajiut  deaeribed. 
*  See  Ike  wholn  of  Iha  iTilih  Leclnra  of  Johniton'i  Lecnre*  tn  AgrlDnlnml  Cbi 

mhuble  voiiogr^ih  on  Lime,  aa  a  malazlal  Baed  la  AJzki 
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(8168.)  The  eflect  of  mich  a  roller  upon  nragli  day  land  may  be  easily  conoeired,  and  that 
where  meh  a  great  namber  of  poitUi  are  broogbt  into  contact  with  tbe  indurated  cIodi»  tbe  resoU 
miut  be  their  reduction  to  a  state  approaching  to  tbe  granalar,  especially  if  tbe  operation  is  re> 
peated.  The  effect  is  entirely  different  from  that  of  the  plain  roller,  for  with  it,  if  a  clod  does 
not  cramble  at  once  with  its  pressure,  it  is  forced  downward  into  the  Sbii  in  a  still  solid  state ; 
whereas,  with  the  one  now  described,  the  numeroos  points,  acting  like  so  many  wedges,  will 
almost  infalliblv  split  sach  a  clod  into  numeroos  fragments^  and  repetitions  of  the  process  will 
produce  a  well  pulverized  surface.* 


31.    BUILDING  STONE-DYKES. 


'  It  iB  by  srtiflcial  calms  that  fields 
Are  wanned ;  and  wjuu.8  bat  aligfatty  cheek 
The  sweeping  blast** 

Gi 


(2169.)  After  the  general  principles  upon  which  inclosures  should  be 
made  have  been  explained,  it  is  unnecessary  to  dwell  on  the  subject  of 
field-fences  when  treating  of  stone-dyJces,  biit  cicscnbe  at  once  the  best  mode 
of  constructing  them.  It  may  be  premised  that  many  dry  stone-dykes  in 
this  country  are  constnicted  on  erroneous  principles,  the  stones  being  laid 
in  an  irregular  manner,  and  more  with  a  view  to  give  a  smooth  face  than 
a  substantial  hearting  to  the  wall.  The  coping,  too,  is  often  disproportion- 
ately large  for  the  body  of  the  wall,  which  is  not  unfrequently  too  nan*ow 
for  its  hight.  I  suspect  that  many  dry  stone-dykes  are  built  by  ordinary 
masons,  who,  being  accustomed  to  the  use  of  lime-mortar,  become  regard- 
less of  bedding  the  loose  stones  of  a  dry  dyke  as  firmly  as  they  should  be» 
and,  of  course,  are  unfitted  to  build  one.  It  is  true  that  a  proper  foim  of 
stones  is  a  great  assistance  to  the  builder  of  stone-dykes — nat,  thin  stones 
being  the  best :  but  flatness  and  thinness  are  not  the  only  requisites ;  they 
should  also  have  a  rough  surface,  by  which  they  may  adhere  to  one  an- 
other in  the  wall ;  and  no  material,  on  this  account,  is  so  well  adapted  for 
the  purpose  as  those  derived  from  sandstone-boulders  of  gravel  deposits^ 
which  split  with  the  pick  into  flat  stones  of  requisite  thickness  when  first 
taken  from  their  matrix,  and,  on  being  exposed  to  the  air,  become  dry  and 
hard.  A  builder  of  dry  stone-dykes  should,  therefore,  be  brought  up  to 
the  profession  ;  and,  when  he  has  acquired  dexterity,  he  vrill  build  a  sub- 
stantial wall,  at  a  moderate  cost,  which  will  stand  upright  for  many  years. 

(2170.)  Dry  stone-dykes  are  measured  by  qvarters,  that  is,  quarters  of 
a  yard  of  9  inches  each.  A  5-quarter  dyke  is  the  usual  hight  of  a  field- 
fence — that  is,  45  inches,  or  3  feet  9  inches  to  the  under  side  of  the  cover 
upon  which  the  cope-stones  stand — the  cover  and  cope-stones  usually 
measuring  12  inches,  so  that  the  dyke  stands  altogether  4  feet  9  inches  in 
hight.  The  dyke,  when  finished,  is  measured  by  the  rood  of  36  square 
yards  upon  its  face  under  the  cover,  so  that  every  30  yards  of  a  5-quarter 
dyke  will  be  1  rood  in  length.  The  usual  thickness  of  such  a  dyke  is  2 
feet  at  the  base,  and  15  inches  under  the  cover.  But  the  best  way  to  con- 
tract for  the  erection  of  stone-dykes  is  by  the  rood  of  36  cubic  yards,  when 
every  temptation  on  the  part  of  the  builder  to  contract  the  breadth,  and 

[*  A  very  limple  and  moat  aeefol  contriTance,  not  g^enerally  known,  for  pulverizing  cloddy  land 
if  a  **drag4og"  of  eay  12  or  14  inches  aqoare,  according  to  the  hight  of  the  wood  and  the  work 
to  be  done,  and  5  feet  long,  mora  or  leaa,  with  tongue  or  shafts  fastened  on  the  top  of  it.  This, 
dragged  over  the  surface  by  a  yoke  of  oxen  or  other  suitable  force,  will  at  one  operation  produce 
a  degree  of  pulverization  of  which  few  would  have  any  idea  who  had  not  witnessed  its  effect 
Any,  the  roughest  carpenter  can  make  it  Ed.  Farm.  Lib.\ 
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mako  the  heart  of  the  dyke  hollow,  will  be  removed.  A  dyke  that  has  2 
plain  faces  is  called  a  dinMe-factd  dyke ;  and  one  with  1  fiice,  as  whes 
Duilt  against  a  sunk-feuce,  is  called  a  single foced  dyke.  A  double-faced 
5-qu alter  dyke  requires  1  ton  of  stones  for  every  square  yard  of  its  face^ 
ao  that  36  tons  of  stones  are  required  for  every  rood  of  30  yards  long. — 
The  expense  of  quarrying  that  quantity  of  stones  is  about  10s.  the  rood ; 
the  carnage  of  tnem  at  a  reasonable  distance  beyond  1  mile  is  also  lOs. 
the  rood  ;  and  the  building  is  commonly  undertaken,  when  the  stones  are 
good,  at  10s.  a  rood  also ;  so  that  such  a  dyke  costs  30s.  the  30  yards,  or 
Is.  for  every  yard  in  length.  The  tools  of  a  dry-stone  dyker  are  few  and 
inexpensive,  consisting  only  of  a  mason's  hammer,  a  frame  as  a  gauge  for 
the  size  of  the  dyke,  and  cords  as  guides  for  the  straightness  and  thickness 
of  the  dyke.  A  dyker  cannot  continue  to  work  in  wet  or  in  very  cold 
weather,  as  handling  stones  in  a  state  of  wetness  ib  injurious  to  the  bare 
hand ;  on  which  accounts,  dry  stone-dykes  are  commonly  built  in  summer. 

(2171.)  The  line  of  fence  being  determined  on,  it  is  marked  off  with  a 
row  of  stakes  driven  firmly  into  the  ground.  The  upper  soil,  to  the  depth 
it  has  been  plowed,  is  removed  from  the  line  to  form  the  foundation  of  the 
dyke,  and  it  may  be  driven  away,  or  formed  into  a  compost  with  lime  near 
the  spot  for  top  dressing  grass.  When  driven  away,  it  should  be  so  imme- 
diately, and  not  lie  to  annoy  the  builder.  When  the  surface  consists  of  old 
firm  sward,  especially  of  moory  turf,  the  dyke  may  be  founded  upon  it ; 
but,  in  forming  foundations,  it  should  always  be  borne  in  mind  that  dykes 
are  apt  to  sink  into  #^  earth  of  every  kind  to  tlie  injury  of  the  dyke,  not 
merely  in  curtailing  its  bight  as  a  fence,  but  in  twisting  its  structure  and 
causini^  it  ultimately  to  fall :  so,  when  the  soil  consists  of  vegetable  mouldy 
it  should  be  removed  altogether,  and  its  intrinsic  value  in  a  compost  will 
amply  repay  the  trouble  of  removing  it  After  the  foundation  has  been 
formed  by  the  removal  of  the  earth,  the  stones  should  be  laid  down  on 
both  sides  a*  near  the  line  of  foundation  €u  practicable y  for  it  is  of  consid- 
erable importance  to  the  builder  that  the  stones  be  near  at  hand.  Indeed, 
when  stones  are  laid  even  as  far  as  2  yards  from  the  foundation,  the  builder 
incurs  loss  of  time  in  throwing  them  nearer ;  but,  on  the  other  hand,  no 
atones  should  be  thrown  into  the  foundation,  as  they  will  have  to  be  re- 
moved by  the  builder  before  he  commences  operations.  Where  large 
boulder-stones  exist,  they  form  excellent  material  for  the  foundation  of 
stone-dykes,  and  should  be  laid  close  to  the  foundation  before  the  building 
atones  are  brought.  The  simplest  mode  of  conveying  large  boulders  is 
upou  a  sledge,  shod  with  iron ;  and  it  is  better  for  putting  on  and  taking 
out  than  a  common  cart,  the  bottom  and  sides  of  which  are  apt  to  be  in- 
iured  by  such  boulders.  Indeed,  when  many  stones  of  ordinary  kinds  ara 
mtended  to  be  driven  for  buildings,  the  carts  should  receive  an  extra  tem- 
porary bottoming  and  lining  with  deals  of  common  Scots  fir,  or  deals  of 
willow,  which  are  better,  as  being  sofler  and  less  liable  to  split.  A  pair 
of  horses,  yoked  as  in  a  plow,  will  draw  a  very  heavy  boulder  upon  such 
•  aledge. 

(2172.)  Every  preparation  being  thus  made,  the  builder  proceeds  to  his 
w<N*k— or  rather  2  builders  together,  as  they  make  the  best  work,  and  as- 
aiat  each  other  with  stones  which  one  would  be  unable  to  manage.  They 
begin  by  setting  up  the  frame  a,  fig.  405,  in  the  foundation  of  the  proposed 
line  of  dyke.  The  frame  is  made  of  the  breadth  and  hight  of  the  proposed 
dyke  under  the  cover ;  and  it  is  set  in  a  perpendicular  position  by  the 
plummet  e,  attached  to  it  A  corresponding  frame  should  be  placed  be- 
yond the  pcMot  at  which  the  dyke  commences ;  or  2  stakes,  such  as  d  and 
a^  driven  uto  the  ground,  faavine  the  same  inclination  as  the  side?  of  the 

(714) 


BUILDING  8TONE-DTKE8, 


irame,  Answer  the  tamporary  purpose  of  an  auxiliary  ft-ains.  In  unevsB 
ground,  a  apace  of  ^  a  rood,  or  15  yai'da,  between  the  frames,  is  a  Bufficienl 
atretch  of  building  at  a  time  j  but,  on  even  ground,  a  rood  may  aafely  ba 


e  then  strelclied  along  the  apace  be- 
lach  frame  respectivelj,  to  guide,  m 


f1|.«M. 


taken  in.     The  corda  J'g  and  A  t 

tween  the  frames,  and  ^dtened  tn  each  frame  respectively. 

lines,  the  side  of  the  dyke  etraight,  and  to  gauge  its  breadth.     T^e  frams 

is  held   upright  and  steady  by  a  atiflT  rul  k,  having  the  nail  projactiM 

through  one  of  its  ends  /,  being  hooked  on  to  the  top-bar  of  the  frame,  ana 

a  stone  m  laid  upon  its  other  end. 

(2173.)  When  the  dyke  has  a  acuncbeon  for  ita  end,  a  large  boulder, 
such  as  K,  should  be  chosen  as  the  foundation-stone ;  and  if  no  bnulderr 
exist,  a  lai-ge  stone  should  he  selected  for  the  purpose  ;  for  ni>  better  pro* 
tection  can  be  afforded  to  the  end  of  a  dyke  than  such  a  foundation,  espe- 
cially if  the  ecuncheon  forms  at  the  same  time  one  aide  of  a  gateway  to  ■ 
field.    Another  boulder,  or  large  atone,  should  be  placed  at  a  little  distance 
Inim  the  first,  as  at  o,  and  the  smaller  stones  are  used   to  fill  up  the  spaoe 
between  them,  until  the  space  is  raised  to  the  bight  of  the  boulders.    Tiier* 
!■  a  great  art  in  laying  small  atones ;  and  it  is,  in  fact,  this  part  of  dyke- 
building  which  detects  the  difference  betw^n  a  good  and  bad  builder.— 
In  good  dry  building,  the  stones  are  laid  with  an  inclination  downward, 
from  the  middle  of  the  dyke,  toward  each  face,  as  seen  at  a  to  a,  and  b  ta 
b,  fig.  406.     This  contrivance  causes  the  rain 
which  may  have  found  its  way  down  through 
the  top  of  the  dyke  to  be  thrown  off  by  both 
aides;  and,  to  susta."  the  inclination  of  the 
Btonea,  small  stones  mu*.  he  packed  firmly  un- 
der their  ends  in  the  very  heart  of  the  dyke ; 
whereas  stones,  when   laid  Ani,  require   no 
hearting  to  place  them  so,  and   may  receive 
none,  Co  the  risk  of  the  dyke  bulginif  out  in 
both  faces.     Tt  tends  much  to  the  stability  of  a 
dyke  to  have  what  ia  called  a  thortntgh-bind 
atone  c  d,  placed  across  it  at  such  a  hightfrom 
the  ground  as  represented  in  the  figure.     In 
like  manner  the  cover  e  f  acta  as  a  thorough- 

bnnil  at  the  top  of  the  dyke  :  but  in  laying  the  ,^„  „  „„.„„„,  ^,„^ 
cover,  the  leveixng  of  the  dyke  to  form  its  bed  uowrattrmt  •tiovi.oaaujo. 
should  not  be  made  of  very  small  and  very 

thin  stones,  as  is  too  often  the  case,  as  these  have  little  stability,  being  e»-' 
■ily  shifted  from  their  position,  easily  broken,  and,  of  course,  constantly 
endanger  the  aafety  of  both  cover  and  cope.  Thorough-band  stones  arc 
Irsquenlly  left  projecting  from  one  or  both  sides  of  the  dyke  by  some  build- 
orH.  merely  to  indicate  that  they  are  thorough-bands;  but  the  practice  is 
objectionable,  iuaemuch  as  projections  serve  as  stepping-stones  for  tre^  - 

Eassers  to  climb  over  the  dyke.     Fig.  407  shows  how  a  acuncheon  ahoiild 
B  formed  of  in-band  aaa,  and  of  out-band  atones  bbh,  bammer-dressedL 
piaj 
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■ad  finnhf  b«ddm]  upon  one  mDotber.  The  eov«n  «  riiouM  project  1  or  t 
IdoIim  beyond  the  face  of  the  dyke,  to  protoct  the  top.  They  •hould  beX 
Inche*  in  thickneu,  and  without  m  flaw  throughout  their  wngtb,  whidh 
should  be  2  feet  at  leiut,  thst 

their  weight   may  keep  them  Fii-wr. 

firm,  and  their  gize  caver  a 
large  space  of  building.  In 
forming  the  cope,  «  large  stone 
should  be  placed  at  the  end,  ts 
J,  in  order  to  keep  down  the 
cover,  and  act  aa  an  abutment 
■gainst  which  the  amatler  cope- 
Hones  may  be  wedged.  Other 
Iftrge  atones,  such  aa  t,  should 
be  placed  at  shoit  distances 
from  each  other,  and  upon  the 
joining  of  two  covers,  to  keep 
tbem  both  secure.  Thinner 
Btooes  should  then  be  placed 
between  these  on  edge,  and 
wedged  firmly,  with  small 
atones  driven  between  them 
with  a  hammer ;  but  the  uedg- 

mg  should  be  delayed  until  a  •cukcmws,  oot«iu,  a>d  cop*  o»  a  iToai-Dm, 
oonsiderable  length  of  coping 

is  -fiiiKhed,  which  will  be  the  better  able  to  resist  its  force.  Pig.  40T 
shows  how  the  stones  should  be  laid  in  the  body  of  the  dyke,  those  j^aced 
nepennost  covering  the  joinings  of  those  beneath  them  ;  and  small,  thin 
atonee  are  mtroduced  here  and  there  in  the  finishing  to  act  as  wedges  be- 
tween the  large  ones.  The  copo«tonee  should  be  neariy  all  of  the  same 
hight.    * 

(2114.)  In  building  a  stretch  of  dyke,  such  as  the  rood  above  referred 
tn,  it  is  customary  to  carry  up  the  building  at  both  ends,  as  well  as  at  the 
middle,  of  the  stretch  to  the  leveling  of  the  top,  before  the  intermediate 
spaces  are  built*up,  because  those  parts  being  built  almost  independently, 
act  as  pillars  in  the  dyke  to  support  the  intermediate  building  plumb ;  and 
they  are  convenient  for  pinnmg  tits  cords  into  while  the  intermediate 
^aces  are  being  builL 

(2175.)  When  a  few  stretches  of  a  dyke  have  thus  been  finished,  the 
surplus  stones,  if  any,  should  be  removed,  and  laid  where  they  are  wanted ; 
bat  should  there  be  a  deficiency,  stones  should  be  immediately  brought, 
to  allow  the  buihler  to  finish  one  stretch  before  be  proceeds  to  another. 
The  debris  of  stones  caused  by  the  hammer  should  be  removed  either  to 
drains  or  mads. 

(2176.)  These  are  all  the  particulars  to  be  attended  to  in  bnilding  dykes 
for  ordinary  purposes ;  but  there  are  a  few  modifications  which  require 
attention  in  order  to  render  dykes,  as  a  fence,  convenienL  1.  The  first  I 
skill  mention  !■  an  opening  left  for  the  passage  of  sheep  from  one  field  to 
aaodier,  where  the  access  between  them  by  road  is  at  a  distance.  Fig.  408, 
tbohgfa  a  mere  elevadon,  obviously  shows  how  such  an  opening  is  made. 
A  bunch  of  thonia  m*  whins,  or  a  board,  closes  the  opening  when  no  longer 
needed.  Such  an  opening  gives  sheep  access  to  pasture  banks,  or  to  a 
glass  finld  from  their  tumip.breaks  in  wet  weather  in  winter,  and  it  allows 
UHua  to  go  to  a  turnip-break  for  a  few  hoars  every  day  firomthe  graas- 
fi,aU  Aey  am  gimzing  in.     For  such  purpoees,  an  opening  of  fiom  3  feel 
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to  3}  feet  win  auffioe.     t.  Another 


ifl  aetm  in  fig.  409,  oob- 


'■fiting  of  a  gap  near  tbe  top  of  the  dyke,  which  map  be  naefal  » 
ibe  line  of  a  foot-path,  o  ...      -  -     , 


huntsmen  to  enter  with  ease ;  and  here  the  whipper-in  m&j  stand  on  fbe 
out-look  for  a  burat.  When  not  conotantljr  in  use,  such  a  gap  is  easily 
fenced  with  a  bunch  of  tboms  or  whins. 


{SI77.)  Dylces  suoh  as  I  hare  been  describing,  namely,  of  5  quarters  ^ 
bight,  will  feoco  horses,  and  cattle,  and  Leiceater  sheep,  but  will  not  ood> 
fine  Black-faced  sbeep.  Far  these,  bigher  walla  must  be  built,  or  exp» 
^nts  used  to  make  ordinary  dykes  confine  them.  Some  of  these  exp«- 
dients  are  shown  in  fig.  410,  where  part  of  an  ordinary  dyke  with  its  cope 


is  seen ;  t»A  the  expedients  consist,  1.  Of  cope-stones  a,  b,  e,  d,  and  e,  mt 
on  edge  to  a  considerable  faight,  gay  9  inches  or  1  foot,  above  the  ordinary 
cope-stones.  In  one  case,  such  as  tbat  of  the  stones  a,  b,  c,  fillets  of  wood  - 
mfei  laid  sJong  notches  formed  on  their  top,  and  wedged  into  them.  In  tbe 
case  of  tbe  stones  e,  d,  e,  a  strong  rope  of  straw,  laid  somewhat  laamW 
orertbe  notches,  and  dsugfiBg  oeeasioaally  widb  tha  wiad,  fom  M-mA 
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cient  scare  to  sbeep.  2.  Another  expedient,  ivhere  the  dyke  is  buUt 
ftgainst  rising  n-oona,  consisting  of  plantation  or  of  cultivated  land,  is  to 
tow  a  few  seeds  of  whin  or  broom  in  the  soil  behind  the  dyke,  and  cause 
their  shoots  to  push  forth  between  the  cope-stones,  and  grow  into  bushes, 
f  and  gy  in  front  of  them.  3.  Where  good  stones  for  covers  are  scarce^ 
and  where  turf  is  tough  and  heathery,  thick  turfe  cut  of  the  size  of  the  top 
of  the  dyke,  and  laid  firmly  and  neatly  on,  make  very  good  covers,  ana 
wiU  last  a  long  time.  Cope-stones  are  placed  upon  the  turfi,  which  aff<prd 
them  a  firm  bed ;  and  as  heath  and  other  wild  plants,  including  the  grasses* 
continue  to  grow  in  the  turf,  they  serve  to  raise  the  hight  of  the  dyke* 
and  enhance  its  appearance  as  a  fence. 

(2178.)  When  dykes  run  at  right  angles  into  one  another,  and  are 
erected  simultaneously,  they  should  be  built  in  connection ;  but  where  a 
new  dyke  comes  against  an  old  one,  the  old  one  should  not  be  touched, 
and  the  new  built  firmly  beside  it.  Where  2  dykes  cross  and  the  place  is 
naturally  wet,  or  water  may  be  easily  brought  to  it,  a  watering-pool  to 
serve  4  fields  may  be  easily  formed ;  and  there  are  two  ways  of  making 
such  a  pond : — When  the  ground  is  firm,  and  the  water  shallow,  the  % 
dykes  may  cross,  as  in  fig.  411,  and  allow  the  water  to  pass  through  them, 
and  form  a  watering-pool  in  each  field,  such  as  a,  5,  c,  and  d  out  of  a  sin* 
gle  pond.     Where  a  pond  f,  fig.  412,  already  exists,  and  its  water  is  too 
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deep  for  dykes  to  traverse,  the  dykes  must  terminate  at  its  edge  and  con- 
vert the  pond  into  a  watering-pool  common  to  4  fields.  Wh«n  the  pond 
is  used  by  only  1  field  at  a  time,  it  should  be  fenced  from  the  other  3  fields 
by  means  of  hurdles,  Bsf.gy  and  h  ;  but  when  it  is  used  by  more  than  1 
field  at  a  time,  a  fence  should  be  run  across  the  pond,  beside  the  hurdles 
in  the  fields  not  occupied  by  stock.  Where  the  ground  is  firm,  and  there 
is  no  prospect  of  obtaining  a  site  for  a  watering-poo/,  the  dykes  should  be 
made  to  cross,  and  a  well  sunk  in  a  comer  of  one  of  the  fields,  with  a  pump 
in  it  of  such  bight  as  to  supply  all  the  fields  with  water  in  tanks  by  means 
of  a  spout.  This  expedient  I  used  successfully  on  one  occasion.  Where 
the  ground  is  firm,  and  no  water  wanted  at  that  spot,  the  dyke  should  be- 
built  curved,  as  from  f,  to  k^  from  U  to  Z,  from  Z  to  m,  and  finom  m  to  t,  ^^, 
413,  and  the  space  included  between  them  planted  with  trees  for  orna- 
ment and  shelter.  There  will  be  here  little  waste  of  land,  even  should  it 
be  of  the  finest  quality,  as  the  comers  of  4  adjoining  fields  always  contain 
ground  that  cannot  be  reached  by  the  plow,  while  the  plow  can  pass  along 
such  curves  as  near  as  to  a  straight  fence..  In  building  curvatures  in  dykes, 
builders  charge  \  more  per  rood  than  for  plain  work. 

(2179.)  A  stone-dyke  is  in  the  highest  perfection  as  a  fence  immediately 
from  the  hands  of  the  builder;  but  every  day  thereafter  the  effect  of  the 
atmosphere  upon  the  stones,  at  all  seasons,  and  the  accidents  to  which 
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thej  are  liable  by  trespasiies  of  individuals,  and  the  violence  of  stock,  ren- 
der it  neccsspry  to  upnold  tbeir  repairs  frequently ;  and  this  consideration 
should  cause  the  best  suited  materials  to  be  selected  for  their  original 
erection. 


32.   BREAKING-IN  YOUNG  SADDLE-HORSES. 

**  Wbleh  with  a  ouiflle  yoa  miiy  |Moe  easj." 

Antomv  jmb  CuwrAnu. 

(2180.)  As  I  have  mentioned  how  your  saddle-horse  should  be  groomed 
(1398),  I  would  wish  to  say  a  few  words  on  breaking  him  in.  And,  in  the 
first  place,  I  may  remark  that,  judging  by  the  conduct  of  roadsters  one 
meets  with  every  day  on  the  public  roads,  we  may  fairly  conclude  that  the 
profession  of  horae-breaking  is  not  well  understood  in  this  country ;  and 
the  conclusion  need  create  no  surprise,  when  we  observe  those  who  be- 
come horse-breakers  to  be  generally  cast-off  grooms  unable  to  procure  n 
permanent  situation,  just  as  we  occasionally  see  a  discarded  plowman 
oecome  a  spadesman,  to  save  himself  from  starving ;  but  it  ought  to  excite 
even  wonder  to  see  farmers,  who  ought  to  be  somewhat  acquainted  with 
the  nature  of  horses,  employ  such  persons  to  break-in  their  saddle-horses^ 
merely  because  they  demand  a  small  fee,  and  undertake  to  finish  a  horse 
in  all  his  paces  in  the  course  of  2  or  3  weeks.  In  fiict,  the  farmer  grudges 
the  time,  oeyond  a  few  days,  any  horse  requires  to  be  broke-in,  and  acts 
as  if  he  conceived  the  animal  should  know  the  art  of  carrying  him  by  in- 
stinct, when  he  himself  may  have  been  practicing  horsemanship  all  his 
days,  and  never  perhaps  become  a  horseman  afler  all.  Notwithstanding 
the  folly  of  employing  inexperienced  men,  I  am  convinced  were  men  of 
experience,  address,  and  character  to  undertake  horse-breaking  in  a  per- 
fect manner,  they  would  receive  encouragement  from  the  farmer.  No 
miracle  is  required  to  break-in  a  horse ;  he  is  naturally  docile,  and  may  be 
taught  to  do  anything,  as  those  who  have  witnessed  the  evolutions  of  the 
late  Ducrow's  stud  with  wonder  and  delight  can  believe ;  but  the  horse 
is  naturally  feaiful,  and,  endowed  with  an  undying  memory,  he  never  for- 
gets any  circumstance,  however  trivial,  which  may  have  aroused  his  fears. 
If  the  breaker,  therefore,  proceeds  on  the  principle  of  subduing  what  he 
calls  the  hone's  temper,  by  a  constant  endeavor  to  curb  him,  he  may  tame 
him  for  a  time,  but  will  never  break  him  in  ;  and  even  this  subjection  will 
only  last  as  long  as  the  horse  finds  he  cannot  obtain  the  masteiy  over  his 
rider,  who,  on  some  occasion,  may  be  a  timid  one ;  whereas,  were  it 
shown  to  the  horse  that  no  iiritation  awaits  him  in  the  stable,  or  on  being 
ridden,  he  will  place  confidence  in  his  rider,  will  regard  him  with  attach- 
ment, and  win  take  him  everywhere,  even  through  danger,  by  the  gentlest 
touch  of  the  rein,  or  exhortation  of  the  vo'ce.  Why  should  the  fted  In- 
dian of  North  America  never  put  a  bridle  on  his  horse's  head,  and  only 
have  a  piece  of  cord  round  the  under  jaw,  by  which  to  pull  him  up  in  a 
gallop,  and  guide  him,  with  the  greatest  nicety,  in  the  hottest  pursuit  af^er 
bufialoes,  by  the  palm  of  the  hand  against  the  side  of  the  head ;  as  much 
so  as  to  enable  him  to  point  the  arrow  with  uneiring  aim  into  the  heart  of 
his  prey  t  Why  should  the  Arab's  horse  come  into  his  tent  like  one  of 
his  family,  lie  down  and  rest,  and  never  think  of  running  away  firom  his 
master  when  his  services  are  required  1  Does  the  horse  of  the  accom- 
plished European  display  the  least  degree  of  such  confidence  in  his  rider  f 
pis) 
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If  it  possible  that  a  sarage  knows  Weter  how  to  bnsak-in  a  h<»se  than  aa 
Etttopean  1  Tbo  diflbrence  between  the  oases  can  be  explained  in  a  few 
words ;  die  ssvag^  makes  Us  hone  his  companion  and  fiiend,  the  civilized 
man  treats  hiB  as  his  slaye.  And  can  any  doubt,  were  the  same  gentle- 
ness, kindness,  attention  to  his  wants,  which  secure  to  the  savage  the  wiU- 
ing  assistance  of  his  horse,  bestowed  by  the  civilized  man  on  his  horse 
when  young,  would  also  inspire  him  with  confidence  t  Every  one  has  felt 
the  satb&ction  of  riding  a  horse  one  knows  thoroughly.  It  should  also  be 
borne  in  mind  as  an  incentive  to  kind  treatment,  that  were  horses  gene- 
rally well  broke-iu,  they  could  not  be  spoiled  by  even  bad  riders,  for  their 
paces  would  be  so  pleasant  the  rider  would  have  no  inducement  to  try 
and  mend  them. 

J 8181.)  The  age  of  3  years  seems  an  exoeUent  one  for  breaking-in  a 
dle^faotee.  The  colt  should  be  set  to  grass  in  the  end  of  May,  and 
taken  in  to  break  by  August  at  latest,  by  which  time  the  erass  will  have 
operated  beneficially  upon  him  as  medicine,  and  there  will  be  sufficient 
time  to  teach  him  his  paces  and  put  him  in  woiking  condition  before 
the  fall  of  the  year,  when  horses  aiie  apt  to  become  soft,  and  catch 
cold ;  bat  were  he  kept  longer  at  grass,  his  condition  might  become  so  &t 
as  to  endanser  his  constitution,  were  it  suddenly  reduced  to  woiking  order. 
(2182.)  The  first  thing,  in  bringing  a  horse  into  the  stable,  to  which 
he  should  have  been  accustomed  fi^om  his  foalhood,  is  to  give  a  gentle 
dose  of  medicine  to  clear  the  bowels  of  a  load  of  grass.  A  second  dose 
may  be  repeated  in  a  week.  A  little  new*made  hay  with  oats  is  the  best 
food  as  a  transition  from  grass  to  hard  food.  The  first  treatment  with  the 
cavesson  and  bridle  being  the  same  as  that  described  from  (1909)  to 
(1911)  for  breaking-in  the  draught^horse,  I  need  not  repeat  it  here.  I 
may  mention,  however,  that  much  lunging  in  a  circle  is  not  advisable  for 
a  young  riding-horse,  though  horse-breakers  are  very  fond  of  giving  him 
this  sort  of  exercise,  because  it  saves  themselves  a  good  deal  of  traveling ; 
the  morion  round  the  circle  being  apt  to  cause  the  colt  to  contract  a  long 
step  and  a  short  The  circle  is  of  most  use  in  training  to  canter,  when  a 
leading  foot  is  requisite  to  be  used  in  that  sort  of  action.  The  first  tuition 
should  be  a  straight-forward  pace,  as  on  a  ]ea*field,  and  the  tmfy  pace  a 
walk,  which  should  be  taught  to  be  both  free  with  an  easy  head,  and  short 
with  a  tight  rein.  During  the  period  of  the  walking-tuition,  a  g^at  many 
useful  lessons  should  be  taught  the  -colt,  such  as  turning  off  you  and  to 
you-— backing,  whether  quickly  or  slowly^^leading,  whether  by  the  side 
of  the  head  with  the  hand  on  the  bridle-bit,  or  in  front  with  a  slack  rein — 
standing  still,  whether  for  a  short  or  long  time-*-suflering  ro  be  tied  to  any 
object,  such  as  a  gate  or  tree— passing  objects  of  terror,  or  of  uncertainty^ 
causing  the  animal  to  become  acquainted  with  everything  it  does  not  seem 
to  recognize — becoming  accustomed  vrith  the  crack  of  the  long,  and  the 
touch  of  the  shoit  whip— lifting  the  fore  and  hind  legs  when  desired— -and 
sufibring  the  gproom  to  go  about  him  and  arrange  the  breaking^hames& 
With  an  these  matters  the  young  colt  will  become  much  sooner  fomiliar" 
ized,  by  the  breaker  going  constantly  about  with  him  on  foot  as  a  compan- 
ion on  the  road  and  the  field,  than  when  mounted  on  his  back.  In  the 
stable,  too,  the  same  system  of  tuition  should  be  followed  out,  such  as  suf- 
iering  a  person  to  go  up  on  either  side,  and  in  any  way-^eufiering  to  be 

f  roomed,  and  rather  liking  it  than  opposing  it,  as  is  too  often  the  case  ■ 
rinking  out  of  a  pail  in  the  stable  ana  at  the  pump,  or  out  of  a  trough  or  a 
brook-^akin^  up  with  a  dog  in  the  stable  or  on  the  road*— bearing,  without 
$  startle,  the  mil  of  the  pail-handle,  the  broom,  oranydiing  else— lifting  th« 
^t  at  the  paS  to  be  washed-4)eing  led  by  the  foralock  to  the  door,  m 
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th^  pump,  or  anywhere.  These  and  many  other  things,  the  colt  can  be 
taught  to  know  in  and  out  of  the  stable  before  he  is  mounted  at  all.  Thus 
familiarized,  he  will  allow  himself  to  be  mounted  without  any  trouble ;  and 
all  the  assistance  of  boys  with  whips,  and  of  men  to  hold  down  the  oppo- 
site stirrup,  recommended  by  Mr.  Youatt,  dispensed  with.  *  Tom  midr 
dlemiss,  tne  horse-breaker  wliose  name  I  mentioned  before  (1910),  never 
required  any  assistance  to  mount  a  young  horse,  nor  did  any  person 
ever  see  him  mount  one  for  the  first  time.  The  truth  is,  no  fuss  should 
be  made  about  the  coU ;  but  when  a  number  of  persons  are  about  him 
when  anything  is  done,  there  cannot  be  but  fuss,  and  he  cannot  fail  to  be- 
come apprehensive.  He  will  soon  confide  in  one  person,  the  breaker  who 
is  constantly  about  him,  but  he  will  not  confide  in  a  number  of  persons  at 
the  same  time,  nor  will  he  confide  even  in  his  braaker,  when  others  are 
•ngaged  along  with  him ;  and  hence  no  considerate  horse-breaker  will 
permit  any  one  to  be  near  him,  to  distract  the  attention  of  the  colt,  when 
Be  is  subjecting  him  to  tuition  of  any  kind.  When  mounted,  the  coltt 
should  bear  his  rider  in  standing  for  some  time  before  he  is  urged  to  walk, 
as  it  will  habituate  him  to  stand  at  all  times  when  mounted  until  his  rider 
18  ready  to  move.  Every  one  must  have  felt  the  annoyance  of  mounting 
a  horse  that  will  not  stand.  His  first  pace  should  again  be  a  walk,  whicb 
having  accomplished  well  with  a  rider,  the  trot  should  be  taught.  It  is  * 
said  that  trotting  is  not  a  natural  pace  for  a  horse,  he  either  walks  or  starts 
off  at  a  canter.  However  this  may  be,  trotting  is  an  indispensable  pace 
on  our  roads.  On  teaching  tixitting,  horse-breakers  are  very  apt  to  de- 
generate the  pace  into  a  jog,  the  most  dangerous  of  all  paces  for  a  young 
horse  in  causing  him  to  trip,  and  the  most  difficult  to  break  a  horse  froni^ 
when  contracted.  A  short,  hitching  walk,  ready  to  bi*eak  into  the  jog  allu^ 
ded  to,  is  as  bad  as  the  jog  itself,  and  is  a  favorite  pace  with  horse-breakers 
ia  chevring  off  their  wards  as  fast  walkers ;  but  in  such  a  pace  a  young 
horse  is  almost  sure  to  dig  a  toe  into  the  ground,  and  if  a  stumble  is  noi 
the  consequence,  it  is  not  the  man's  fault.  Let  the  walk  be  a  sound  walk» 
ftnd  a  trot  a  fair  trot,  and  let  no  bastard  pace  be  permitted  to  spoil  both. 
It  is  not  easy  to  teach  a  young  horse  to  canter  from  a  trot  in  a  straight 
Une,  as  he  is  more  apt  to  start  off  to  the  gallop  ;  but  a  few  lessons  in  the 
circle  will  give  him  an  idea  of  a  canter,  as  he  will  there  learn  to  point  the 
leading  foot.  There  is  some  risk  at  first  in  making  a  young  horse  reduce 
a  canter  into  a  trot,  the  actions  betngso  very  different,  he  seems  at  a  loss 
what  to  do,  and  would  rather  halt.  The  tightening  of  the  rein  by  degrees 
is  the  only  way  of  reducing  the  pace  in  safety,  as  it  likewise  is  from  a  fast 
to  a  slow  trot.  •  A  sudden  halt  might  throw  the  colt  upon  his  haunches, 
and  in*ecoverably  bring  him  over  upon  his  back,  and  such  an  accident  as 
this  the  colt  will  never  forget,  and,  in  fear  of  it,  may  become  restive  when 
putted  up  suddenly  at  any  time  afkei'ward.  Every  maneuver  that  maj 
occasion  any  sort  of  accident  to  the  colt  should  be  avoided  by  the  rider 
with  care,  and  counteracted  with  firmness.  Thus  day  by  day  the  young 
hone  acquires  experience  in  the  management  of  himself  on  the  road,  or 
in  the  field,  but  this  series  of  experiences  is  a  work  of  much  time  to  both 
man  and  horse— of  much  patience  and  perseverance  to  the  man— of  much 
endurance  and  iritsomeness  to  the  horse ;  and  moi*e  than  all  this,  much  of 
the  benefit  derived  firom  the  horse-breaker  will  be  in  a  manner  lost,  if  the 
fbture  rider  of  the  horse  does  not  guide  him  in  a  similar  manner,  and  with 
equal  care  for  some  time  to  come.  If  considerations  such  as  these  do 
not  induce  the  owners  of  horses  to  employ  only  men  of  skin  and  character 
itt  breaking  tliem  in,  I  do  n't  know  .what  stronger  motive  can  be  placed 
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<*  Ye  halm  J  brreie*  I  wire  the  Terdaot  fleld ; 
AiTTUMK  I  all  joiir  bcmntlM.  all  yoar  luacn*  jrleld ; 
Thai  fnitra  and  herbage  may  our  famia  adorn, 
And  furrowed  ridgea  teem  with  loaded  com.*' 


In  contemplating  the  nature  of  the  different  •easont,  we  have  seen 
Winter  the  season  of  dormancy ,  in  which  all  Nature  desires  to  be  in  a 
state  of  repose — Spring,  the  season  of  revival^  in  which  the  returning 
power  of  Nature  inspires  evei-y  created  being  with  new  vigoi^-^Summer, 
the  season  of  progreny  in  which  Nature  puts  forth  all  her  energies  to  in« 
crease  and  multiply  her  various  productions-— and,  now,  we  see  Autumn, 
the  stseson  of  completion  and  of  consequent  decay,  in  which  Nature,  in 
bringing  the  individual  to  perfection,  makes  provision  for  the  future  prea- 
*ervation  of  the  kind.  While,  therefore,  the  natural  action  of  spring  and 
summer  is  single,  that  of  autumn  is  of  a  compound  character.  *'  Thus,  if 
we  follow  out  the  study  of  the  autumn  in  a  proper  manner,  it  leads  us  to 
all  the  revolutions  that  have  taken  place  in  the  surface  of  our  planet ;  and 
in  this  way,  a  plant  of  which  we  can,  in  a  few  months,  see  the  beginning, 
the  perfection,  and  the  decay,  becomes  to  us  an  epitome  of  the  system  of 
growing  Nature  in  its  widest  extent,  and  through  its  most  prolonged  dura* 
Uon.  This  is  the  gi*and  advantage  while  studying  the  productions  of 
Nature  in  their  connection,  and  the  events  and  occurrences  of  Nature  in 
their  succession,  has  over  the  mere  observations  of  the  individual  substance 
and  the  passing  moment ;  and  it  is  this  which  gives  to  the  law  of  the  sea- 
sons so  high  a  value  above  all  the  beauties  of  the  seasons  taken  in  their 
individual  character." 

Autumn  brings  fruition,  in  which  the  toilsome  labors  of  the  husbandman, 
for  the  preceding  twelve  months,  find  their  reward.  It  is  the  season  in 
which  hope  is  lost  in  the  possession  of  the  thing  hoped  for,  and  because 
of  a  harvest  of  plenty,  it  is  the  season  of  gratitude.  "  It  is  this  which 
makes  the  principles  of  seasonal  action  thicken  upon  us  as  the  year  ad- 
vances, and  the  autumn  to  become  the  hai-vest  of  knowledge,  as  well  as 
the  fruits  of  the  eaith.  Nor  can  one  help  admiring  that  bountiful  and 
beautiful  Wisdom  which  has  laid  the  elements  of  instruction  roost  abun- 
dantly in  the  gi*and  season  of  plenty  and  gratitude."  But  grateful  as  the 
husbandman  must  always  feel  for  the  bounties  of  Providence,  so  much 
labor  is  bestowed,  so  much  anxiety  is  felt  by  him,  as  regards  the  effects  of 
the  vicissitudes  of  the  seasons,  before  "  he  gathers  his  wheat  into  the 
gamer,"  that  the  reflections  which  the  consummation  of  harvest  is  calcu- 
lated to  give  rise  to  are,  I  fear,  narrow,  and  even  selfish.  "  For  as  the 
annual  harvest  which  we  obtain  from  the  earth  is  received  by  us  as  result* 
ing  from  that  in  which  we  have  a  right  of  property,  a  merit  in  labor,  or 
both  united,  we  are  apt  to  forget  the  part  wnicn  Nature  has  in  the  pro- 
ductiveness of  the  year,  and  look  upon  the  whole  produce  as  the  return 
of  our  own  capital  and  our  own  skill,  just  as  we  do  in  any  mechanical 
work  or  mercantile  speculation.  That  this  is  the  true  state  of  the  case  ia 
Droved  by  the  habitually  proverbial  fact  that  the  cultivators  of  the  ground, 
ror  what  purpose  soever  they  may  cultivate,  are  always  complaining  of 
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the  weather,  as  the  grand  eDemy  by  which  all  their  labon  are  fmstrated, 
and  all  their  products  diminished.     They  a)*e  nowise  at  fault  themselves, 
but  the  *  weary  weather  '  never  will  be  obedient  to  their  dictates.     What 
with  rain,  what  with  drouth,  what  with  heat,  what  with  cold,  each  thrust- 
ing itself  forward  at  the  time  when  its  opposite  would  have  been  by  far 
the  more  beneficial,  the  crop  they  get  is  always  *  below  a  fair  average,' 
and  what  they  do  get  is  got  in  in  spite  of  the  weather,  and  not  by  means 
of  its  cooperation.     It  is  in  vain  that  the  fable  of  the  farmer-^into  whose 
hands  Jupiter  gave  the  management  of  the  weather,  and  who,  by  having 
rain,  and  drouth,  and  sunshine,  and  snow,  when  and  where  he  wished, 
brought  his  laud  into  a  state  of  such  utter  sterility,  that  he  was  fain  to 
plead  more  earnestly  than  ever  that  so  dangerous  a  power  might  be  taken 
out  of  his  hands-^-has  stood  on  the  record  against  them  from  remote  anti- 
quity ;  for  the  majority  contend  stubbornly  that  all  the  merit  is  their  own, 
and  that  all  the  blame  falls  upon  the  weather,  which,  notwithstanding  all 
the  examples  which  have  l)een  set  liefore  it,  and  all  the  experience  it  must 
have  had,  *  will  not  understand  and  obey  the  rules  of  good  Husliandry.'  "* 
The  colors  displayed  by  the  autumnal  setting  sun  are  exceedingly  rich ; 
one  form  of  the  phenomenon  not  uncommon  at  that  period  is  attempted 
to  be  penciled  in  Flate  XIV ;  but  a  far  finer  picture  is  to  be  seen  in  these 
words  of  a  revered  bard,  who  can  feel  intensely  as  he  can  desci*ibe  beau- 
tifully: 

**  A  elood  lay  endled  aenr  the  aettinff  aon  { 

A  gteam  ofcriniaon  tingvd  ha  braided  anow. 
Long  bad  I  waicbed  the  glory  moTiog  on 

O'er  the  aoft  radiauce  uf  the  bike  below. 

Tran<^uU  ita  ipbit  ae^nied,  and  floated  ilow ; 
E'en  In  ita  very  motion  there  wu  reat ; 

While  every  breath  of  eve  that  chanced  to  blow 
Wafted  the  traveler  to  the  beauteona  Weat. 

Emblem,  methought,  of  the  departed  aoul. 
To  whoae  white  row  the  deam  of  light  ia  siven ; 

And,  by  the  breath  of  Bi^rcy,  made  to  rem 
Risht  onward  to  the  golden  ^lea  of  Heaven, 

Where  to  the  eye  of  Faith  it  peaceful  liea^ 

And  telli  to  Man  hia  gloriooa  deatiniea.** 

WiLMii; 

Objects  in  the  horizon— trees,  houses,  and  ruins — are  projected  in  bold 
relief  against  the  clear,  deep  sky  of  a  calm  autumnal  evening  at  sunset. 
Such  a  scene  as  this — if  gemmed,  moreover,  with  the  radiant  and  lustrous 
evening  star — affects  the  mind  to  thoughtful  meditation,  not  untinged  with 
melancholy. 

The  temperature  of  autumn  is  high — August,  in  Scotland,  affording  the 
highest  average  of  the  year,  on  account  of  warmth  in  the  night  as  well  as 
the  day,  though  the  sun  is  not  more  hours  above  the  horizon  than  in 
March — ^but  Autumn  follows  the  radiance  of  Summer,  while  Spring  just 
escapes  from  the  frigidity  of  Winter.  Such  is  the  heat  that  it  is  no  un- 
common occurrence  for  reapers  to  be  seriously  affected  by  it  in  the  harvest- 
field. 

The  labors  of  the  field  partake  of  the  compound  character  of  the  season 
itself.  Just  as  one  crop  is  reaped  from  the  ground,  part  of  the  succeeding 
one  is  committed  to  the  earth ;  the  autumnal  wheat  of  two  successive 
years  being  sown  and  reaped  about  the  same  time.  The  toil  endured  in 
harvest  is  almost  incredible.  Only  conceive  the  entire  bread-coiti  sufficient 
to  support  the  population  of  such  a  kingdom  as  this  to  be  cut  down  and 
carriea,  in  minute  portio*  :5,  in  the  course  of  a  single  month  1  The  usual 
season  of  reproduction  among  the  animals  of  the  farm  is  spring ;  but  the 
most  useful  animal  of  all,  the  sheep,  forms  an  exception  to  the  rule.  Autumn 
being  the  season  in  which  the  ewes  are  drafled,  and  the  tup  is  allowed  to 

*  Madle'a  Amnna. 
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m  with  tbeis.  There  seems  in  auCanm  a  t^idencj  in  the  animal  frame  to 
disease ;  sheep  are  liable  to  hepatitis,  calves  to  qnaiter-ill,  the  hone  to 
colic  and  even  inflammation  in  the  bovrels,  and  stallions  and  geldings  be- 
come dull  in  spirit.  Perhaps  the  feeding  nature  of  afteimath,  on  which 
all  animals  live  in-  anmmn,  may  cause  a  tendency,  in  the  animal  system,  to 
predominant  secretion  of  one  of  the  fluids,  and  thereby  predispose  the  sys- 
tem to  particular  complaints.  If  there  is  probability  of  truth  in  this  sur- 
mise, preventive  measures  should  be  sought  for  and  obtained ;  and  oD-cake 
seems  to  possess  this  property.  One  preventive  remedy  against  annoy- 
ance from  parasitic  insects  and  from  cold  to  sheep,  is  bathing  or  smearing. 

The  sports  of  the  field  all  commence  in  autumn.  The  long-contem- 
plated gatherings  in  the  hills,  on  the  noted  12th  of  August,  in  quest  of 
groase--game,  par  exeeUenee^  of  which  our  country  should  be  pxoud  as  its 
only  indigene— cause  every  sheiling  to  aflbrd  shelter  to  many  who,  at 
other  seasons,  indulge  in  the  far  different  enjoyments  of  urban  luxuries. 
Partridge-shooting  comes  in  September,  sometimes  even  before  the  com 
is  cut  down,  and  is  followed  by  hare-hunting  in  October ;  and  aiier  all  the 
fields  are  cleared  of  their  valuable  produce,  the  inspiring  "  music  **  of  the 
pack  is  heard  to  resound  through  hill  and  dale. 

The  great  event  of  autumn — the  harvest — naturally  claims  a  prepon- 
deradne  share  of  the  husbandman's  solicitude ;  and  until  this  important 
issue  of  all  his  toil  is  secured  beyond  danger,  he  cannot  rest  in  quiet.  He 
looks  around  him,  night  and  day,  regarding  the  "  face  of  the  sky,"  and 
acts  with  circumspection.  He  sees  his  whole  year's  bread  at  stake,  and 
feels  that  its  safety  depends  on  his  own  skill ;  and  should  he  fail  to  exer- 
cise this  aright,  he  would  never  cease  to  blame  himself.  None  is  more 
anxious  to  follow  this  advice  than  he  : 

"Tlie  wind,  the  nio.  die  nm, 

lltcir  genial  task  have  done. 
Woeldat  thoa  be  fed. 

Hen.  te  ihy  labor  bow. 

Thnut  m  thy  ncUe  now, 

Rei|>  where  thoo  ooee  didit  plow- 
God  aeoda  thee  bread.** 

MOMTOOIOBBT. 

When  every  sti*aw  is  safs  in  the  stack-yard,  and  the  stack-yard  gate  closed 
for  the  season,  then,  and  not  till  then,  is  he  satisfied  of  his  task  being  fin- 
ished, and  enjoys  undisturbed  repose. 

Now  that  we  have  surveyed  all  the  seasons  as  they  present  themselves 
in  this  country,  we  must  own  our  climate  to  be  anything  but  genial.  The 
frequent  chancres  to  which  it  is  daily  susceptible  render  the  culture  of  the 
soil  always  a  difficult,  and  not  unfrequently  an  irksome  occupation.  Those 
vicissitudes,  no  doubt,  sharpen  the  intellect  of  the  fanner,  and  perhups 
have  been  the  chief  means  of  eliciting  the  high  skill  which  is  so  univeraally 
acknowledged  to  be  exercised  in  the  Agriculture  of  this  kingdom.  Such 
skill  will  always  have  a  field  for  exercise,  for  our  insular  position  vdll  sub- 
ject our  atmosphere  to  perpetual  changes  dependent  on  different  condi- 
tions of  heat  and  moisture  produced  by  the  state  of  the  sarrotinding  ocean* 
Notwithstanding  the  farmer  is  held  to  his  task  by  a  frowning  climate,  he 
would  rather  wish  to  have  a  smiling  one,  and  sometimes  envies  the  bright 
skies  which  he  hears  illumine  the  Continent.  Thei'e  is  mmch  truth  in  the 
desire  expressed  in  the  foHovring  observations,  Hfi;htly  as  they  are  put  to- 
gether, for  no  one  but  enjoys  fine  weather,  which  is,  indeed,  always  the 
source  of  gratulation  when  it  occurs :  '*  It  may  be  very  well  fiir  a  larer  to 
declare  in  the  presence  of  his  mistress  that 

*  ATI  aeaaooa  and  their  choifS 
An  plOMe  alike ;" 
(780) 
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btK  to  coannon  mortals,  occupied  witk  the  ordinary  afifairs  of  life,  there  is 
no  truth  in  it.  Who  in  his  senses  ever  affirmed  that  the  fogs  of  Novem* 
ber  were  as  delightful  to  him  as  the  balmy  breath  of  May  T  If  any  one 
has,  as  I  have,  a  horror  of  icicles,  and  who  would  never  have  the  mild 
temperature  of  the  air  interrupted  by  the  presence  of  a  hoar-frost,  let  him 
migrate  with  the  climate.  Let  him  spend  the  month  of  January  in  Portu- 
ml ;  February  in  the  Madeiras  ;  March  in  Spain ;  April  in  Sicily ;  May 
m  Lapland ;  June  in  Italy ;  July  in  Switzerland ;  August  in  France ; 
September  in  England  ;  October  among  the  forests  of  America ;  Novem- 
ber in  Crete  ;  and  December  in  the  islands  of  tlie  Cape  de  Verd.  By  this 
rotatory  motion  he  may  enjoy  a  delicious  temperature,  and  revel  in  honey- 
suckles Bnd  roses  all  the  year  round.''* 


33.  PULLINQ  FLAX  AND  HEMP,  AND  THE  HOP. 

'*]fow  plvek  up  thy  flax,  for  thy  nuddeDS  to  tpin ;  *  Lo  I  on  auzUlary  polos,  the  hopa, 

Fim  Mo  it  dned,  and  timely  got  in."  Atcending  fpiral,  ranged  in  meet  amy  V 

TUMBB»  Phuxxm. 

(2183.)  I  propose  here  merely  to  speak  of  flax  as  to  its  treeUment 
in  summer,  and  the  mode  of  harvesting  it ;  for  as  to  its  treatment  after- 
ward  as  an  article  of  manufacture,  that  is  beyond  my  province.  The 
onlv  care  required  by  the  growing  crops  of  flax  in  summer  is  weeding^ 
and  in  its  early  stage  of  growth  it  will  be  much  injured  if  weeds  obtain 
&e  mastery.  To  obviate  this  inconvenience,  and,  indeed,  to  save  alto- 
gether the  trouble  of  weeding,  it  has  been  recommended  to  sow  the 
land  at  the  time  of  sowing  the  flax-seed  with  grass-seeds,  or  to  sow  the 
flax-seed  in  drills ;  but  neither  expedient  is  so  suitable  for  flax  itself  as 
land  kept  clean  by  weeding  a  broadcast  crop ;  for  as  equality  of  fibre  is 
of  the  utmost  importance  to  the  value  of  flax,  sowing  it  in  drills  admits  the 
air  unequally  to  the  crop,  and  the  fibre  of  the  plants  on  the  outside  of  the 
drills  would  thereby  be  much  coarser  than  that  of  those  in  the  interior.—* 
And  as  to  sowing  g^rass-seeds,  even  the  low-growing  white  clover  amone 
flax,  it  should  make  no  difierence  to  the  flax-plant  whether  it  was  choked 
by  a  valuable  or  a  worthless  plant,  since  both  woilld  equally  be  weeds  in 
reference  to  it. 

(2184.)  Besides  the  common  weeds  which  infest  the  soil,  according  to 
its  nature,  there  are  others  specially  found  among  flax ;  of  these,  one  is 
the  common  gold-of-pleasure,  Camelina  sativa^  the  seed  of  which  is  im- 
ported among  flax-seed ;  and  the  plant  may  be  known  by  its  attaining 
from  2  to  3  feet  in  hight,  having  small  yellow  flowers,  and  very  large 
pouches  on  long  stalks.  But  a  more  troublesome  weed  than  this  is  £e 
flax-dodder,  Cuscuta  Europcga,  inasmuch  as  it  adheres  parasitically  to  the 
flax  plant,  and,  of  course,  injures  its  fibre;  while  the  gold-of-pleasure  may 
be  pulled  out  before  the  flax  is  ready.  The  habits  of  the  flax-dodder  are 
these :  "  It  is  a  plant  which  germinates  in  the  ground,  and  sends  up  a  slen- 
der, thread-like  stem,  which,  twisting  itself  about,  soon  touches  one  of  the 
stems  of  the  flax  among  which  it  is  growing.  As  soon  as  this  takes  place, 
the  dodder  twists  itself  round  the  flax,  and  throws  out  from  the  side  next 

*  Noce-BookofanOxaniMi-^AAM  Ail^fivSthAagaM^lSII. 
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to  itB  victim  several  small  processes,  which  penetrate  the  outer  coat  or  ca« 
licle  of  the  flax,  and  act  as  suckers,  hy  which  the  parasitical  dodder  appro- 
priates to  its  own  use  the  sap  which  has  been  prepared  in  the  fiax^  wpom 
which  the  growth  of  the  Jlax  depends.  The  dodder  then  separates  itself 
from  the  ground,  and  relies  solely  upon  the  flax  for  its  nourishment,  pro- 
ducing long,  slender,  leafless  stems,  which  attach  themselves  to  each  stem 
of  flax  that  comes  in  their  way.  Thus  largo  masses  of  the  crop  are  matted 
together,  and  so  much  weakened  as  to  become  almost  useless.  Thb  plant 
produces  great  quantities  of  seed,  whicli  is  usually  threshed  with  the  flax- 
seed, and  sown  again  with  it  in  the  succeeding  year.  Several  years  since 
I  took  considerable  trouble  to  asceitain  if  all  foreign  flax-seed  was  mixed 
with  that  of  the  dodder,  and  was  led  to  the  conclusion  that  the  American 
flax-seed  is  nearly  free  from  this  pest,  and  that  that  from  Russia,  and  espe- 
cially Odessa,  is  peculiarly  infested  with  it."*  .  The  weeds,  when  veiy 
young,  are  picked  out  by  hand  from  the  flax  by  field-workers;  and,  in  do- 
ing this,  the  kneeling  down  upon  the  flax  does  it  no  harm.  If  weeding  be 
once  eflectually  and  tiroeously  done,  the  weeds  will  not  again  much  trouble 
the  crop ;  and,  though  it  should  cost  several  shillings  the  acre,  the  increased 
value  of  the  crop  will  repay  it  all.  Before  leaving  the  subject  of  weeding, 
I  may  remark  that,  though  the  American  flax-seed  be  free  from  dodder- 
seed,  it  is  far  inferior  in  giving  a  crop  to  that  imported  from  Riga,  the 
Riga-kind,  which  also  bears  the  name  of  Belgian  seed,  from  the  Belgians 
sowing  it.  And  I  may  also  remark  that  sowing  flax  on  clean  land  will 
save  much  of  the  cost  of  weeding — that  is,  after  a  green  crop,  as  turnips 
and  potatoes,  the  cleansing  of  which  will  have  rendered  the  soil  compara- 
tively clean  for  flax.  If  flax  be  thus  cultivated  in  lieu  of  a  corn-crop,  its 
culture  may  be  practiced  without  much  deterioration  to  the  land  ;  but  if  it 
is  determined  to  regard  flax  as  a  green  crop,  and  cause  a  corn-crop  to  fol- 
low it,  the  land  will  in  time  assuredly  feel  the  scourging  effects  of  such  a 
system,  and  oblige  its  cultivators  to  abandon  it  altogether. 

(2185.)  The  pulling,  steeping  and  drying  of  flax  ara  simple  enough,  and 
are  processes  generally  well  understood  ;  but  Mr.  Henderson's  account  of 
managing  the  crop,  whose  sample  of  Irish  flax  obtained  a  gold  medal  from 
the  Agricultural  Improvement  Society  of  Ireland,  at  their  meeting  at  Bel- 
fast, in  August,  1843,  being  the  most  practical,  and  at  the  same  time  suc- 
cinct, I  have  met  with,  I  shall  transcribe  it.  1.  And,  first,  as  to  test  of 
ripeness,  Mr.  Henderson  says  :  **  I  have  found  the  test  recommended  by 
Mr.  Boss  to  ascertain  the  degree  of  ripeness  that  gives  the  best  produce, 
with  the  finest  fibre,  peHect.  It  is  this  :  Try  the  flax  every  day  when  ap- 
proaching ripeness,  by  cutting  the  ripest  capsule  on  an  average  stalk  across 
(horizontally),  and  when  the  seeds  have  changed  from  the  white,  milky 
substance  which  they  first  show  to  a  greenish  color,  pretty  firm,  then  is 
the  time  to  pull.  The  old  pi^ejudice  in  favor  o(much  ripening  is  most  ipju- 
rtous,  even  as  regards  quantity ;  and  the  usual  test  of  the  stalk  stripping 
at  the  root  and  turning  yellow  should  not  be  depended  on.  Where  there 
is  one  man  that  pulls  too  green,  five  hundred  over-ripen."  2.  When  prop- 
eriy  ripened,  flax  should  be  pulled  in  this  way :  "  I  use  the  Dutch  method 
— say,  catching  the  flax  close  below  the  boles ;  this  allows  the  shortest  of 
the  flax  to  escape.  With  the  next  handful  the  puller  draws  the  short  flax, 
and  so  keeps  tlie  short  and  the  long  each  by  itself,  to  be  steeped  in  sepa- 
rate ponds.  It  is  most  essential  to  keep  the  flax  even  at  the  root  end,  and 
this  cannot  be  done  without  time  and  care,  but  it  can  be  done,  and  should 
always  he  done.    The  heets  should  always  be  small,  evenly  sized,  Btraight» 

*  Qurdeutn*  CImmicle  and  Agrieuhonl  QamtttB  fcr  ISlh  Feknny,  ISMi 
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and  even  I  and  should  never  be  put  up  in  stooks  or  windrows,  but  taken  to 
the  pond  the  day  they  'are  pulled,  or  the  day  after  at  longest,  especially  in 
bright  weather ;  for  th*'  discoloration  produced  by  tJie  sun  on  green  flax  ttnll 
n  ver  be  removed  till  it  goes  to  the  bleacher ,  and  will  give  him  some  trouble 
also^  3.  Next  comes  the  steeping,  which  is  a  most  important  process, 
and  is  the  one  least  understood  by  growers  of  flax  in  this  country.  You, 
perhaps,  require  to  be  infoimed  of  the  object  of  steeping  the  flax-plant.-*- 
Tbe  stem  of  flax  consists  of  two  parts  possessing  very  different  propeities : 
the  one,  the  outer,  is  flbrous,  and  afltirus  the  substance  of  flax ;  the  other, 
the  interior,  is  pithy,  and  is  got  rid  of  by  fermentation  in  steeping,  loosen- 
ing its  hold  of  the  fibre.  There  is  also  much  mucilage  to  be  got  quit  of; 
and  the  sooner  flax  is  put  into  steep  afler  being  pulled,  the  more  mucilage 
will  be  dissolved  from  il.  If  steeping  is  so  long  continued  as  to  afiect  the 
texture  of  the  fibnms  coating,  the  flax  will  be  injured  ;  and  should  it  not 
be  as  long  applied  as  the  pithy  matter  may  be  easily  loosened,  much  labor 
will  be  aifterward  incurred  in  getting  quit  of  it.  Proper  steeping,  then,  is 
an  essential  and  delicate  process,  and  on  this  account  Mr.  Henderson's  in- 
structions are  valuable :  "  Flax  is  subject  to  injury  from  neglect  in  every 
process,  but  in  this  especially.  The  water  brought  to  the  pond  should  be 
pure  from  all  mineral  substances,  clean  and  clear.  The  water  of  large 
rivei*3  is  generally  to  be  preferred  ;  but  spring- water,  which  has  run  some 
hundred  yaitls,  becomes  soft,  and  will  have  deposited  any  minei*al  impuri- 
ties it  contained  ;  immediately  from  the  spring  it  seldom  does  well.  If  the 
water  be  good  and  sofl,  it  is  injurious  to  allow  it  to  stagnate  in  the  pond 
before  steeping.  I  put  in  two  layera,  each  somewhat  sloped,  with  the 
root-end  of  each  downward  :  one  layer  at  a  time  is  said  to  be  safer,  and, 
perhaps,  is  so,  though  I  have  tried  both  and  seen  no  diflforence.  The  flax 
shouki  be  placed  rather  loose  than  crowded  in  the  pond,  and  laid  carefully 
straight  and  regular.  Having  an  abundant  supply  of  water,  I  do  not  let 
any  into  the  pond  till  the  first  layer  is  in.  I  cover  with  moss-sods  (from 
the  turf-banks)  laid  perfectly  close,  the  shear  of  each  fitted  to  the  other. — 
Thus  covered,  it  never  sinks  to  the  bottom,  nor  is  it  affected  by  air  or  light. 
It  is  generally  watered  in  11  or  13  days.  A  good  stream  should,  if  possi- 
ble, always  pass  over  the  pond— it  carries  oft*  impurities,  and  does  not  at 
all  impede  due  fermentation ;  flood  and  all  impure  water  should  be  care- 
fully kept  off.  The  Dutch  test  of  being  sufficiently  watered  is  certain  and 
perfect ;  at  least,  I  never  found  it  otherwise.  It  is  this  :  Try  some  stalks 
of  average  fineness,  by  breaking  the  woody  part  in  two  places,  about  3 
inches  apart,  at  the  middle  of  the  length ;  catch  the  wood  at  the  lower  CTid, 
and  if  it  will  pull  (doVvnwanl)  for  those  3  inches  freely,  without  breaking 
or  tearing  the  fibre,  it  is  ready  to  take  out.  This  trial  should  be  made  ev* 
ery  day  after  fermentation  subsides,  for  sometimes  the  change  is  rapid.^- 
Flax  is  more  frequently  injured  by  too  little  than  too  much  of  the  water. 
Great  care  and  neatness  are  necessary  in  taking  it  out.  Broken  or  crum- 
pled flax  will  never  reach  the  market.  Spread  the  day  it  is  taken  out,  un- 
less it  is  heavy  rain — light  rain  does  little  harm ;  but,  in  any  case,  spread 
the  next  day,  for  it  will  heat  in  the  pile,  and  that  heating  is  destructive.-— 
The  most  paiticular  cause  of  injury  in  steeping  is  exudation  of  water  from 
the  sides  or  bottoms  of  the  pond.  Stripe  and  discoloi*ation  are  mostly  im- 
puted to  the  quality  of  the  water  brought  to  the  pond ;  while,  in  9  cases 
out  of  every  10,  the  water  oozing  from  the  sides  and  l)ottom  of  the  pond 
itself  is  the  cause.  Even  if  such  water  were  pure,  which  it  seldom  is,  it 
is  injurious ;  but  when  imprecrnated  with  iron  or  other  materials,  it  does 
immense  harm.  If  such  pond:)  must  continue  to  be  used,  the  injury  may 
be  partially  amended  by  draining  around  the  sides  and  ends,  at  6  or  8  &et 
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,  and  18  inches  deeper  than  the  bottom  of  die  pond,  and  fiSing  the 
drains  with  stones.  No  other  thing  I  know  of  does  snch  extensrre  injoTT 
as  this  springing  of  water  within  the  pond."  4.  Flax  "  should  be  tyreod 
even,  straight  at  its  leneth,  not  too  tmck,  and  well  shaken,  so  that  there 
shall  be  no  clots ;  indeed,  if  possible,  no  2  stalks  should  adhere.  I  haire 
ever  found  it  injurious  to  keep  it.  long  on  the  grass ;  it  is  in  the  steep  the 
wood  is  decomposed ;  on  the  grass  the  6bre  is  softened,  and  the  wood  lit- 
tle, if  at  all,  affected.  I  rarely  let  it  lie  more  than  6  days,  sometimes  only 
3 ;  this  year  it  had  only  3  days,  and  I  never  had  better  flax.  It  should 
never,  if  possible,  be  spread  on  the  ground  flax  grows  on — ^it  claps  down, 
and  the  clay  and  weeds  discolor  it ;  clean  lea,  or  lately  cut  meadow,  is  the 
best."  5.  *'  Li/Hng,  like  all  other  operations,  requires  care  and  neatness 
to  keep  it  straight  to  its  length,  and  even  at  the  roofs.  This  operation  is 
too  frequently  hurried  and  coarsely  done."  6.  If  the  steeping  and  grass- 
ing have  been  perfect,  flax  should  require  no  fire ;  and,  to  make  it  ready 
for  breaking  and  scutching,  exposure  to  the  sun  should  be  suflicient ;  but 
if  the  weather  be  damp,  the  flax  tough,  and  must  be  wrought  off,  then  it 
must  be  fire-dried.  Such  drying  is  always  more  or  less  injurious  ;  but,  if 
it  be  put  on  the  kiln  in  a  damp  state,  it  is  ruinous— it  is  absolutely  burnt 
before  it  is  dry.  All  who  can  afford  it  should  keep  such  flax  over  to  the 
ensuing  spring  or  summer,  putting  it  dry  into  stacks — then  it  will  woik 
freely  without  fire-heat."  7.  In  the  concluding  remarks  of  Mr.  Hender- 
son, there  is  much  good  sense :  "  The  proper  culture  and  preparation  of 
flax  require  more  care,  exertion  and  expense  than  the  old,  slovenly  meth- 
od ;  and  those  who  will  not  give  those  requisites  would  do  wisely  to  abstain 
from  growing  flax  altogether.  Any  other  crop  will  abide  more  negligence. 
So  much  has  been  said  and  written  of  late  of  the  advantage  of  flax-culture, 
that  it  is  to  be  feared  some  may  be  led  to  carry  it  to  an  undue  extent,  and 
sow  it  on  land  not  fitted  for  it ;  indeed,  this  is  already  often  done,  and  I 
know  of  nothing  more  injurious  to  the  fieu-mer.  Flax  is  proverbially  either 
the  very  best  or  the  very  worst  crop  a  farmer  can  grow."* 

(2186.)  The  crop  of  flax,  after  it  is  dried,  is  bulky  for  its  weight;  and 
yields  from  3  to  10  cwt.  per  imperial  acre  of  dried  plants.  From  30  to  40 
stones,  of  14  lbs.  each,  the  acre,  of  dressed  flax,  is  considered  a  fair  crop, 
and  \i  fine  quality,  will  fetch  perhaps  <£90  a  ton  ;  that  is,  from  4  to  5  acres 
are  required  to  furnish  1  ton  of  flax,  and  a  return  obtained  of  from  <5£18 
to  c£22  per  acre,  exclusive  of  the  expense  of  preparing  it  by  beetling, 
scutching,  and  hackling,  and  may  still  leave  from  ^10  to  ^15  an  acre  of 
pit>fit,  which  is  a  large  one ;  but  should  the  flax  prove  coarse  by  improper 
management,  or  be  injured  in  drying,  much  waste  will  be  occasioned  in 
dressing  it,  and  the  profit  reduced  to  perhaps  \  of  these  amounts.  So  the 
observation  of  Mr.  Henderson,  of  flax  being  either  the  best  or  worst  crop 
for  the  farmer,  thus  receives  corroboration  ;  and  it  should  also  be  borne 
in  mind  that  flax,  like  the  potato  crop,  leaves  no  straw  for  manure  to  the 
land. 

(2187.)  Hemf  is  a  crc^  scarcely  cultivated  in  Scotland,  and  its  culture  ^ 
in  England  is  confined  to  the  southern  counties,  being  a  plant  indigen- 
ous to  the  south  of  Europe  and  India.  Being  tall  of  growth  in  com- 
paiHson  to  flax,  it  i^ceives  no  injury  from  weeds,  but,  on  the  contrary, 
smothers  by  overtopping  them.  This  plant  is  best  cultivated  in  drills. 
The  crop  is  pulled  and  watered,  and  dried  like  flax,  the  weight  of  pro- 
duce dressed  being  little  more  than  flax,  from  40  to  45  stones  the  impe- 
rial acre,  and  the  profit  derived  from  it,  after  deducting  expenses,  seems 
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to  be  from  ^5  to  c£6  per  acre,  though  Lord  Somenrille,  in  sanguine 
expectation  of  extending  the  culture  of  this  plant  in  England,  estimated 
it  at  <£8.  The  dried  refuse  of  the  stems  of  hemp,  after  the  fibre  haa 
been  separated,  is  used  as  fuel,  and  may  be  converted  into  charcoal  fit 
for  gunpowder.  The  seed  yields  about  3  quarters  per  acre,  and  from 
it  is  expressed  an  oil  '*  employed  with  great  advantage  in  the  lamp,  and 
in  coarse  painting.  They  give  a  paste  made  of  it  to  hogs  and  horses 
to  fatten  them ;  it  enters  into  the  composition  of  black*soap,  the  use  of 
which  is  veiy  common  in  the  manufiatcture  of  stuffs  and  felts ;  and  it  is 
also  used  for  tanning  nets."  The  common  hemp  is  raised  in  India,  not 
for  the  sake  of  its  fibre,  but  for  the  intoxicating  quality  of  its  seeds  when 
eaten  green  and  fresh  ;  the  hemp  of  commerce  of  that  country  is  derived 
from  a  diflferent  plant.* 

(2188.)  The  hop  is  not  cultivated  in  Scotland  but  as  an  ornamental  plant 
in  the  shrubbery,  because  the  climate  is  not  sufficiently  warm  to  develop 
its  cones,  constituting  the  ripe  fruit,  which  is  its  useful  part.  The  culture 
of  the  hop  is  confined  to  the  south  of  England,  where,  in  1835,  the  extent 
of  ground  occupied  by  it  was  53,816  acres ;  and  its  culture  is  very  differ- 
ent from  that  of  usual  field-crops.  When  a  new  hop-garden  is  formed, 
the  ground  is  trenched  to  the  depth  of  2  feet ;  and  as  the  plants  occupy 
the  ground  several  years,  their  roots  strike  to  a  considerable  depth,  where 
the  more  of  better  soil  they  find  near  the  bottom  of  the  trench,  the  better 
they  grow,  for  as  to  the  surface  soil,  it  can  be  manured  at  any  time,  and 
in  many  ways.  The  plants,  previously  raised  from  seed,  as  being  more 
hardy  in  constitution  than  raised  by  cuttings,  are  placed  in  quincunx  order, 
at  5^  feet  distance  each  way,  which  give  1,440  plants  to  the  imp.  acre.  The 
hop-plant  being  dicscious  in  its  nature,  that  is,  having  different  sexes  on  dif- 
ferent plants,  1  male  is  planted  among  every  10  female  plants.  The  female 
plants  only  bear  fruit,  which  has  the  torm  of  solitary  cones  or  strobiles,  ovate 
and  pendulous,  composed  of  membi-aneous  scales  of  a  pale-green  colour,  each 
containing  one  round  fiattish  seed  of  a  bay-brown  color,  surrounded  with  a 
sharp  rim,  and  compressed  at  the  top.  Being  climbers,  as  the  plants  shoot 
up,  they  are  tied  to  and  trained  along  poles  pushed  endwise  into  the  ground 
beside  them ;  and  in  the  first  year's  growth  of  the  bine  the  poles  used 
may  be  short ;  but  afterward,  when  shoots  spring  from  the  old  stock,  3 
bines  are  preserved  from  each  shoot  and  trained  up  upon  3  poles  placed 
around  each  plant-hill,  with  their  upper  ends  divergent,  that  the  air  and 
sun  may  find' their  way  into  the  centre  of  each  cluster  of  plants ;  and  the 
poles  are,  besides,  so  set  as  to  allow  the  forenoon  sun  to  reach  the  plants, 
and  also  to  receive  as  little  injury  as  possible  from  the  prevailing  wmd  of 
the  district.  The  poles  are  from  16  to  18  feet  the  longest,  and  14  the 
shortest;  and  as  3  are  requii*ed  for  every  hill,  4,320  are  wanted  for  every 
acre.  The  best  poles  are  of  yew,  next  of  chestnut,  then  larch,  ash,  willow, 
oak  cut  in  winter,  Scots  fir,  birch  alder,  beech,  in  the  order  enumerated. 
They  last  frpm  3  to  5  years,  according  to  the  wood,  and  cost  Is.  per  foot 
per  100  poles ;  that  is,  poles  18  feet  long  will  cost  18s.  the  100,  or  nearly 
«£39  per  acre ;  and  as  about  500  poles  are  wanted  every  year  to  keep  iqp 
the  stock,  their  wear  and  tear  costs  about  ^4  10s.  the  acre.  In  order  to 
lessen  this  great  annual  expense,  it  has  lately  been  suggested  to  stretch  a 
stout  wire  along  each  alley,  to  which  the  poles  should  be  fastened.  The 
advantages  oi  this  plan  are  said  to  be,  that  poles  of  much  less  value  than, 
those  usually  employed  may  be  used,  injury  £com  gales  of  wind  avoided, 
and  the  alleys  being  open  to  the  influence  of  the  sun  and  air,  the  mould, 
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that  fata)  diflease  of  the  hop,  preTeoted;  and  it  is  said  that  a  garden  of  9 
actea  at  Hailing,  near  Rochester,  ia  cultivated  in  this  way.  Polea  are 
earefuDj  laid  aside  at  the  end  of  eveiy  hop-aeaaon.  The  bines,  as  tfaej 
ahoot  up,  are  tied  to  the  poles  by  women,  who  uae  dried  roahea  for  the 
purpose.  The  ground  receives  cuhure  to  keep  it  clean  and  open  till  the 
aeasoD  of  picking  or  gathering  the  flowers  amve,  which  ia  commonly  the 
first  week  of  September.  The  hop  properly  so  called,  ia  picked  from 
the  bine  by  the  hand;  and,  to  facilitate  that  procesa,  the  binea  are 
cut  over  at  3  feet  from  the  ground,  and  the  polea  raised  and  laid  on 
their  side  in  a  convenient  position  and  place  for  the  pickers,  l^liole  fann 
ilies  of  laborers  are  employed  at  picking,  receiving  l-Jd.  per  bushel,  at 
which  rate  a  family  of  5  will  earn  from  7s.  to  10s.  a-day.  There  being 
1,440  hills  in  the  acre,  and  allowing  1  bushel  of  hops  to  each  hill,  and  I  ^  Ilia, 
to  each  bushel,  the  acre  will  yield  19  cwt.  32  lbs.;  but  the  crop  is  some- 
times not  ^  of  that  quantity.  Indeed,  so  precarious  is  the  crop  of  hops, 
that,  at  Hinstead,  in  Hampshire,  a  farmer  grew  4^  cwt.  on  10  acres,  in  the 
year  182d,  and  in  the  following  year,  1826,  he  realized  9  tons  from  the 
same  land  I  This  diversity  of  crop  is  greatly  owing  to  the  effects  of  in- 
sects, of  which  a  considerable  variety  and  in  great  numbers  affect  the  hop 
plant,  and  also  of  blight  or  mould,  occasioned  by  damp  or  confined  air. 
When  ripe  for  picking,  the  hop  is  of  a  lightish-green  color,  and  gummy  te 
the  feel  when  in  the  highest  perfection.  In  a  few  days  longer  it  becomea 
brown  and  strong-tasted.  At  Famham,  in  Kent,  the  hops  are  always 
picked  in  the  perfect  state,  and  every  injured  flower  is  put  into  a  separata 
basket ;  and,  on  this  account,  the  Famham  hops  always  command  the 
highest  price  in  the  market.  This  hop  is  eagerly  sought  after  by  pale-ale 
brewers ;  while  the  brown,  stronger-tasted  hop  is  better  liked  by  porter* 
brewers.  After  being  picked,  hops  are  immediately  subjected  to  artificial 
heat  in  a  kiln  to  be  dried,  so  that  they  may  keep ;  and  to  show  the  value 
of  a  delicate-colored  article  in  the  market,  the  brown  samples  are  strongly 
fumigated  with  sulphur,  to  g^ve  them  a  fairer  and  more  equal  appearance. 
It  is  surprising  that  purchasers  who  are  judges  of  hops,  and  aware  of  such 
a  practice,  submit  to  it,  unless  they  themselves  employ  it  as  a  means  of 
deceiving  customers  who  never  saw  hops  growing,  and  know  not  how  they 
nre  treated.  What  would  be  thought  of  a  corn-farmer,  were  he  to  fumi- 
gate the  barley  he  had  to  dispose  of  with  sulphur,  in  order  to  make  the 
bright-colored,  overripened,  and  stained  samples  look  all  alike  1  If  light- 
colored  hops  are  indispensable  to  the  brewer,  let  him  manuiacture  his  com- 
modities as  he  pleases,  but  let  the  farmer  deal  only  in  the  genuine  produce 
of  the  soil.  If  he  must  have  fair-colored  hops,  let  him  pick  them  in  due 
season,  and  exercise  his  skill  in  a  legitimate  way,  and  eschew  every  spe- 
cies of  deception.  The  drying  is  effected  with  coke  and  some  charcoal, 
the  drying  heat  being  112^  Fahrenheit ;  and  costs,  including  every  ex« 
pense,  14s.  the  cwt.  Afler  being  dried,  hops  are  laid  in  a  heap,  to  sweat 
and  grow  tough,  and  there  they  lie  longer  than  merely  to  cool ;  for  they 
must  feel  moist  and  clammy,  and  be  squeezable  in  the  hand,  before  they 
•re  bagged,  when  5  lbs.  of  fresh  hops  will  weigh  only  1  lb.  when  taken 
from  the  kiln.  A  hag  of  hops  weighs  21  cwt. ;  and  is  fixed  by  statute  4 
feet  wide,  71  feet  long,  and  to  contain  6^  yards  of  clcKh,  weighing  51  lb&, 
which  usually  costs  fid.  per  yard.  A  Rent  pocket  is  3  feet  wide,  7^  feet 
long,  weighs  4  lbs.,  and  contains  usually  1^  cwt.,  but  2  cwt.  of  Farnham 
hops.  Such  a  pocket  will  occupy  a  man  from  3  to  4  hoiu^  to  tread  the 
hops  into  firmly ;  and  to  tread  4  of  them  in  a  day,  at  9d.  per  cwt.,  is  a  very 
goo<l  day's  work ;  and  in  doing  which  he  becomes  covered  with  yellow 
dust,  to  which  powder  Dr.  Ives  ascribed  the  whole  virtue  of  the  plant. 
cm 
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Hops  cannot  be  tread  too  firmly  into  the  bag-i,  for  the  more  the  air  is  ex« 
cluaed  the  better ;  and,  fur  thin  end,  the  use  of  the  Braroah  hydraulic  jn^si 
is  recommended.  It  is  not  an  easy  matter  to  keep  hops  when  they  shrink 
in  the  bags,  and  the  air  finds  admission  to  them,  and  they  then  lose  from 
5  to  10  lbs.  per  cwt. ;  but  the  greater  quantity  of  sulphur  and  saltpetre 
employed  in  the  drying,  the  worse  will  bops  keep.  Dnmp  is  ruinous  to 
them.  In  most  cases,  the  price  of  old  hops  drops  down  to  the  half  of 
that  of  new.  Hops  containing  the  most  seed  will  retain  their  weight  th« 
longest. 

(2189.)  The  [excise]  duty  on  hops  is  2d.  per  lb.,  and  it  amounted  to 
Xi0iifi55  in  1835.  on  the  produce  of  53,816  acres,  l)eing  49,086,600  Ibs.^ 
or  8^  cwt.  per  acre.  Small  as  this  impost  appears,  it  made  that  year  a 
direct  tax  upon  the  land  on  which  the  hop  grew,  of  «£7  19s.  (>}d.  per  acre  t 
I  never  could  understand  why  hops  should  be  subjected  to  direct  taxation^ 
when  all  other  agricultural  productions  are  exempt  from  it.  I  can  see  the 
plea  upon  which  a  duty  on  malt  may  be  urged,  of  its  truly  being  a  manu-^ 
Jacturcd  article  ;  but  the  tax  on  hops  is  a  direct  impost  on  the  produce  of 
the  soil.  Whatever  benefit  is  derived  from  this  impost  to  the  revenuOi 
from  which  nearly  eC4,000  a  year  must  be  deducted  for  its  collection,  it 
more  than  counterbalanced  by  the  spirit  of  gambling  engendered  in  specu* 
lators,  who  make  purchases  solely  in  accordance  with  the  palpable  amount 
of  duty  to  be  exacted.  Offers  made  to  farmers,  resting  on  this  contin« 
gency,  lure  them  aL<o  into  that  vice,  and  frequently  make  them  suffer ;  and 
they  cannot  avoid  the  temptation,  for  the  casualties  oflecting  hops  are  so 
uncertain,  that  the  prospects  of  a  crop  may  be  blighted  or  secured  in  the 
course  of  a  few  days.  Thus,  in  1834,  the  hop  was  so  much  affected  hf 
the  aphis,  that  the  whole  amount  of  duty  was  struck  at  about  oCl 00,000 
over  all  the  districts  ;  but  on  thunder-showers  falling .  and  destroying  the 
insects  ^'tt/^  in  ttme^  and  the  weather  afterward  proving  very  favorable  to 
the  growth  of  the  plant,  actually  raised  the  uuty,  which  was  paid,  to 
«£329,936,  thus  indicating  an  increase  in  the  value  of  the  apprehended 
crop  of  more  than  3  times.  Were  there  no  duty,  the  farmer  would  dis- 
pose of  his  hops,  when,  he  realized  tliem,  as  he  does  any  other  crop.  Th« 
expense  of  forming  a  new  hop-gaixlen  is  <£15  13s.  per  acre,  including  % 
half-year's  rent.  The  yearly  expense  of  maintaining  an  acre  of  hops  it, 
up  to  picking  time,  including  rent,  &c.,  <£17  8s.;  picking,  dicing,  and  in«- 
eluding  duty  on  6  cwts.,  e£15  2s. ;  together,  <£32  10s.  It  is  not  an  uncon»* 
mon  practice  to  let  the  working  of  the  ground,  the  poling  of  the  hills,  an4 
the  tying  of  the  bines  to  the  time  of  picking,  to  laborera  at  ^3  JOs.  pec 
acre.* 

(3190.)  Fla^  (Linum  uttitatUnmwn),  from  the  Celtic  IJin.  a  thread,  in  the  cUm  and  ordat 
Peninndna  Penlaeyfifa,  of  Liooaua,  and  iu  the  nataral  order  of  Ltwa.  in  aaallvo  of  inaoy  partt 
of  Enrope,  aa  w«;ll  a*  of  Neuaul  and  North  America,  in  corn-fields,  and  ih  raid  lo  be  oriip^iuaUy 
from  Egy  lit  It  htm  been  caliivatcd  for  au  ouknowu  leoRth  of  time  in  Britain,  of  whicii  it  w  now 
eoDJiidcruil  a  naturalized  inhabitant ;  and  it  ia  coliivated  both  for  itii  fiiire  and  oil.  and  tlie  hoak 
of  tlte  seed,  after  tlio  oil  haa  been  extracrted  from  it,  ia  cmploved  in  tlie  fattening  of  livestock. 

(2191.)  "Mr.  Jaoien  Thomnon  ami  Mr.  Baaer,"  relatea  Dr.  Thomaon,  "have  ahown  that  th# 
fbren  of  flax  are  traonfiarent  cvlindrical  tubca,  articolated,  and  pointed  like  a  cane ;  while  iSbm 
nlamenta  of  cotton  are  tranaparent  glaaay  tabca,  flatieoed.  and  twiated  ronnd  tlieir  own  axia.  A 
aeciion  of  a  filnuieut  reaemblea.  iu  aome  degree,  Uie  figare  S,  the  tube,  originally  cyliudrieaU  ha«w 
hig  cullapaod  moKl  in  tbu  middle,  forming  acmi-tubea  on  each  aide,  which  give  to  the  fibre,  whe« 
Tie  wed  in  a  certain  light,  the  appearance  of  a  fil  ribbon,  with  a  heoi  or  border  on  each  edaWk 
The  ouii'orro  tranintan'ucy  of  tlie  filament  in  impaired  by  amall  irregular  fiaatirea^  proliably  wria* 
klea  arining  from  tlie  det*ircatton  of  the  tube.  In  oonaequeoco  of  thb  difference  between  tha 
atructura  of  linen  and  cotton  fibrea,  Mr.  Tbomaon  and  Mr.  Bauer  were  enabled  to  aarertaiu  tfial 
the  cloth  in  which  the  Egyptian  mammiea  are  wrapped  ia  alwa^a  linen,  and  never  cotton.  It  i« 
clear  from  thia  iliat  the  o|i:ninn  entertained  by  aome,  that  what  ia  nalkfd  in  our  tranalatinn  of  ibm 
Oltl  Teataneni/aa  Uuem  of  Egypt,  oaght  to  b«  the  eaUon  dotk  ef  Egypt,  ia  erroneooa.  Wo  bav^ 

«  fVe  L«ncn*a  flop-Farmer,  edition  of  1838,  for  a  graat  daa^  of  InlbraiatloiiiegardiBg  tte  eaoari  of  Ihlf 
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■Q  •vU«iic*  Iron  Um  elolli  wrapped  abovft  ■acieot  iMiiiwSei^  tint  ibe  Sgyptitv  m  ikom  Mfif 
dines  were  acqaainud  with  cotton."  * 

<tlM.}  Lmrge  qoaaiicies  of  flax-eeed,  commonly  called  Ihweed,  we  anBanlly  imported  into  tliiv 
eonnciy.  It  w  imported  for  the  porpoaee  of  growing  the  flaX'Cfopt  and  ibr  crnahing  inta  oil.  Ti- 
tality  not  beinf^  ceruin  in  the  flax-seed  raised  in  this  coantry.  it  is  neceaaary  to  receive  a  aopply 
fimn  abroad,  and  of  all  foreign  kinds,  that  from  Holland  is  the  preferable  lor  seed,  while  oar  own 
•nawera  for  crashing  into  oil.  *'  Cnisking-aeed  is  principally  imported  irom  Rnasia.  bnt  consid- 
erable qoantities  are  also  brooght  from  Italy  and  EKypt  Of  3,759, 103  bosbels  of  linseed  imiMrlBd 
hi  1831,  2.210.702  were  broaght  frum  Rassia,  172,099  from  Prossis,  106.294  from  the  United  Statea, 
105,448  from  Italy,  98,847  from  Egypt.  53.738  from  the  Netherlands,"!  &c.  By  the  New  Tariff, 
tho  daty  on  fereieo  linsued.  and  that  from  British  poosesaions^  is  only  nominal,  being  Id.  per  qnai^ 
ter.  The  prices  by  the  qootations  in  Febraary,  1844,  are  from  50a.  to  60a.  per  quarter  for  Snglisb 
sowing,  and  from  25s.  to  37s.  for  Baltic  crashing. 

(9193.)  Linseed  conums  a  great  proportioo  of  moeilage.  and.  when  convened  into  jeHy,  eon- 
atitatea  an  excellent  nutriment  for  stock.  The  process  of  making  the  jelly  is  tliis:  *-  The  pro- 
portion of  water  to  seed  is  aboat  7  to  1.  Having  been  steeped  in  water  48  hoars  previoas 
to  boiling,  the  remainder  is  added  oold,  and  the  whole  boiled  gently  for  2  hoora,  keeping 
it  in  motion  daring  the  operation,  to  prevent  iu  bnming  to  ^  boiler,  thos  reducing  the  wlMrf» 
to  a  jelly-like,  or  rather  a  giney  or  ropy  consistence.  After  being  cooled  in  tabs,  it  is  given  with 
a  mixture  of  barley-meal,  bran,  and  cut  chaff;  a  bollock  being  allowed  aboat  2  quarts  of  the  jelly 
per  day,  or  somewhat  more  than  1  quart  of  aeed  in  4  daya ;  that  ia»  aboat  1-16  of  the  mediom 
alU>wed  of  oil-cake."  X 

(SI 94.)  The  mucilage  of  linseed  does  not  belong  to  any  of  the  genera  of  gums ;  but  its  nature 
has  not  yet  been  ascertained.  Its  general  composition  and  elementary  eonstituents  were  ascer- 
taiaed  to  be  these,  by  Oaerin-Vairy : 

Oenenl  Oom^oaMoiu 

Boloble  gum 52-70 

Inaoloble S9'89 

Ashes 711 

Water 10-30 

Total 100-00 


Carbon 34-30 

Azote 7-27 

Hydrogen •• 5^ 

Oxygen 52-78 

Total 100-00 


Tbe  ashes  contained  carbonates  of  poiash  and  lime^  p|ioaphaie  of  lime,  chloride  of  poiatmm,  aal' 
phate  of  potash,  oxide  of  iron,  alomina,  and  silica  || 

(CI 95.)  Tho  oil  afibrded  by  linseed  is  in  the  proportion  of  SS  per  cent,  that  la,  aboat  15  gallona 
of  oil  foam  1  quarter  of  seed,  at  a  weight  of  7|  Ibai  to  the  gallon ;  the  remainder  ia  oil-cake.  Th* 
best  oil  is  that  which  is  cold-drawn ;  and  I  suppose  that  the  best  oil  cake  is  obtained  from  this 
process,  as  having  most  oil  in  it.  Tbe  warm-drawn  oil  is  obtained  by  heating  the  seed  by  steam 
lo  a  temperature  of  SOO^  Fahrenheit ;  and  as  the  heat  liqaefies  the  oil,  no  doubt  more  is  expressed 
from  the  seed,  and  tbe  oil-cake  cannot  be  so  ridi.  Both  the  cold  and  heated  seed  are  pat  into 
woolen  bags,  and  pressed  by  means  of  tlie  hydraulic-engine  or  a  wedge,  and  the  cake,  on  being 
taken  oat  of  tbe  bag.  is  already  ouite  firm ;  its  weight  at  most  is  8  lbs.,  and  sells  for  £9  lOs.  to 
XlO  per  1,000,  or  li  farthings  p«r  lb.,  and  the  foreign  from  £S  to  £6  10a  per  ton,  or  2|  farthinga 
per  In.  From  this  difference  in  the  price,  it  would  appear  that  the  foreign  is  Uie  more  valuabw 
•il-cake.  owing,  perhaps,  to  its  being  manufactured  by  imperfect  machinery,  which  cannot  extract 
Boimoch  of  the  oil  out  uf  it  as  oor  own ;  but  be  this  aa  it  may*  I  am  not  aware  that  any  experi- 
ments have  ever  been  oaade  on  theh*  comparative  fattening  powers.  A  sabstitute  for  oil-cake,  or 
what  is  called  Haichinson'H  patent  oil-cake,  is  compounded,  I  understand,  of  3  cwta  of  linseed-oil 
and  I  ton  of  barley  meal,  and  is  sold  at  £12  per  ton.  1  have  giv^n  the  proponiona  of  Mr.  Warnes's 
compound,  which  ia  similar,  in  (1264). 

(2196.)  Oil-cake,  independently  as  aa  article  of  food,  is  on  excellent  medicine  for  live-stock, 
preventing  constipation  m  tbe  bowela  and  ^ving  to  the  hide  a  gtrettness  of  coat  unattainable  by 
other  meaina  Mr.  Wilson  of  Edin^a  Mama,  in  Berwickshire,  tells  me  that  ever  since  he  haa 
given  oilcake  to  his  calves  after  bemg  weaned,  they  have  not  been  afiected  with  that  fatal  com- 
plaint  the  quarter-ill.  already  described  in  the  latter  part  of  {2001),  and  he  has  experienced  thia 
oeneficid  effect  for  6  years  without  any  external  application  of  aetona.  By  administering  oil-cake 
lo  any  rows  after  calving,  I  certainly  prevented  their  being  affected  with  red-water  (1699). 

4tl97.)  Hemp  (Cannabis  taiivaj  in  in  the  elaM  and  order  Dieeeia  Pentandria  of  the  Linnieaa 
■yatem,  and  of  the  naturel  order  VrfiraeeOi  or  nettle  tribe.  Being  a  dioecions  plant — ^that  is,  hay- 
ing the  aexes  iu  diflbrent  plants — ^it  is  necessary  to  have  a  mixture  of  both  aexes  in  the  same  plot 
of  granad.  if  seed  is  desired  to  be  raised  and  collected ;  thoogfa,  I  presame,  for  the  purpose  of 
raismg  the  fibre  merely,  that  condition  is  not  requisite;  bat  aa  apparently  similar  aeea  produces 
planu  of  diflbrent  aexes.  a  mixture  of  the  aexea  cannot  well  be  avoided  in  practice.  The  male 
plant  is  more  slender  and  delicate  in  appearance  than  the  female,  which  bears  the  seed ;  and, 
tbeagh  thia  ia  the  asaal  dtstlaction  of  aexes  in  plants,  yet,  strange  to  aay  that,  in  speaking  of  the* 
beonp-plant,  aoost  writers  denominate  the  plant  whidi  6emr$'tke  teed  the  male — owing,  peiiiapa» 
to  its  more  robuat  appearance,  in  oomparison  of  the  true  male,  which  ia,  of  course,  barren  of  aeed. 
Ob  thM  misapplioatioB  of  the  aexca»  it  oas  been  well  remarked  :  **  We  are  Ae  more  surprised  that 
botanical  writera  ahoold  (all  into  the  error,  or  rather  copy  this  blander  from  one  work  into  another, 
for  so  aMHoy  ages,  without  oorreoting  a  mistake  that  inverts  the  order  of  Nature."} 

<tl9H.^  Tbe  principal  use  to  which  hemp  is  applied  is  the  making  of  corda^  of  all  kinda,  the 
ftbae  bemg  both  strong  and  durable.    A  first-rate  mai»-of-war  is  said  to  require  80  tons  of  roagh 
» »j 

.. .  t  Thomsan'a  Or»Biic  Chemlstnr  of  Vegetables.       t  MaCuHoeh's  Diedanaiy  ef  Comneroe^  art  Flm, 
'  X  Don's  General  Dictionary  of  Botany  and  Gardening,  art  lAmvmt  voL  L 

I  lliomaaB's  Oivanio  Cbsmiaby  of  VefStaldsB^ 

I  Phillips's  History  of  CuUlvated  VegetaMea,  voL  L 
(788) 
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iMBf  I(»«ippl5  her widi  her  neoenery  taolUa  Tthiaff  4#  iieiiee  ibe  haperial  mae  wmmffomk 
crop,  4  acres  are  reqair«d,  at  that  rate,  to  raiae  1  ton:  ao  that  a  man-of-war  oonaonna  at  leeatoavi 
3!var'a  pradoce  of  3S0  acres  of  hemp  for  an  oatftt  of  cordage !  "  Bv  this  cordage,"  says  Co1ea» 
^Muntly.  in  hie  Pandise  of  Phuita»  '*  ships  are  gnided,  belia  are  mng,  beds  are  corded,  and  ragaei 
kept  in  awe."  Old  cordage  ia  converted  into  paper,  and  should,  therefore,  never  be  dealreyed. 
13199.)  The  Htfp  (Hnmubiu  lupulutj^  like  nemp,  stands  in  tlie  class  and  order  of  LinntMii^ 
Meete  Peniandna,  and  .nataral  order  UrHeaee^,  It  is  not  a  native  of  Britain,  nor  was  its  nae 
knawn  in  th«e  ooentrY  tail  the  reiga  of  Heniy  Y  lU.,  in  1594,*  when  it  was  vaed  in  tibe  eompoab 
oon  of  malt  liquor — thus  franking  the  truth  of  an  old  BngUah  diatlcli,  liua 

"  Bops,  BcfbnnatioB,  Bajr^  and  Beer, 
Came  Into  England  ^  in  one  yesr.** 

R  had  not  become  a  favorite  with  the  people  for  many  years  after  that  period ;  for  Walter  Blitk 
lecorda,  in  1653,  thia  remarkable  popular  error,  only  900  yeara  ago— and  such  errors  are  rife  in  aQ 
agea  of  the  world  -  that  *'  it  is  not  many  years  ainoe  the  mmooa  oityof  London  petitioned  the  Per- 
hanient  of  England  against  two  nuisances ;  and  these  were,  Newcastle  coals,  in  regard  of  tkel* 
stench,  &c.,  and  hops,  in  regard  tliey  would  spoil  the  taste  of  drink,  and  endanger  the  people."t 
It  would  appear  that  this  public  expression  of  dislike  against  hops  had  prevailed  in  high  ouanera, 
for  their  use  was  forbidden  by  aot  of  Parliament  in  the  rai^  of  Jamea  I.,  tliongh  the  mandate  wm 
little  attended  to ;  and,  bv  the  time  of  Anne,  public  opinion  had  so  entirely  changed,  that  hop^ 
were  considerod  so  snpenor  to  all  other  bitter  principle,  that  brewers  were  prohibited  from  using 
4ny  other,  under  a  penalty  of  X90.  Hopa  had  not  thriven  for  aome  tine  uker  their  introdoetioii 
inte  Englami ;  and,  even  so  lately  as  169.%  enough  was  not  grown  to  aerve  the  country,  ibr  SKI 
*ewt  were  that  year  imported  from  Flandera  and  Holland.  For  many  years  past  diis  country  hatf 
keen  able  not  only  to  supply  itaeIC  bnt  to  export  hopa,  and  few  foreign  hopa  are  imported.  In 
1832  there  were  703, M&3  lbs.  exported,  and  only  11,167  lbs.  foreign  imported ;  hot  even  tliie  aaaall 
importation  was  not  required  for  home  consumption,  for  in  the  same  year  the  much  greater  quan* 
tity  of  50,113  Iba.  of  foreign  were  exported.  The  English  hop  is  accounted  the  best  in  the  worid. 
Hope  m^if  be  aaad  medicinaUy ;  a  bop*pilh»w  will  insure  aleep  to  a  patkmt  in  lever,  when  all 
eiher  expedients  will  prove  ineffective  The  tender  shoots  of  the  hop  in  spring  may  be  need  ^a 
a  pleasant,  bitter  salad. 

(9200.1  The  yelk>w  powder  of  hops  was  named  InpmUn  by  Dr.  Ives,  which  Messra.  Payen  and 
Cbavallier  found,  by  analysis,  to  contain  the  following  anbstanoea:  Volatile  oil  S,  bitter  prineiplB 
12.5,  resin  52.5,  silica  4,  and  of  dl-acetate  of  ammonia,  gum,  bi-malate  of  lime,  traces  of  &tty  matter^ 
and  some  salts,  unascertained  portfons  of  each.  In  another  analvsis.  they  found  it  to  contain  13 
per  oenL  of  the  weight  of  the  conea,  but,  deducting  4  per  cent  of  foreign  matter,  there  was  left  9* 
per  cent  of  lupulin.  When  distilled  with  water,  it  gives  about  2  per  cent  of  its  weight  of  ooloiv 
less  volatile  oil,  to  which  hops  owe  their  peculiar  smell.  This  oil  dissolves  in  considerable  quaa* 
liij  in  water,  sjod  it  aoeaa  to  coBlain  aQlpirar4 
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**Hars,  stretched  In  naiksktfae  swsOad  swartha  are  found 
Sheaves  heaped  on  aheaTes  here  thicken  up  the  ground* 
With  sweeping  stroke  the  mowers  strew  the  lanoa— 
The  gatherers  follow  and  colleci  in  bands ; 
llie  rustic  monarch  of  the  field  descries. 
Wkk  silent  gtee,  the  heaps  around  him  rise.** 

Pori'a  HoKu. 

(2201.)  We  are  now  arrived  at  the  most  important  of  all  field  operar 
ttons — that  for  which  every  other  that  has  hitherto  been  described  hsu^ 
been  merely  preparatory — ^the  grand  result,  to  attain  which  the  fannav 
fbels  the  greatest  anxiety,  and  which,  when  attained,  yields  him  the  grea(> 
est  happiness,  because  it  bestows  upon  him  the  fruit  of  all  his  labor ;  but 
the  fruit  will  be  great  or  small,  in  proportion — all  other  things  being  alike 
— to  the  skill  and  industry  he  has  displayed  during  the  course  of  the  pre*- 
paratory  year ;  for  no  adage  conveys  a  stronger  truth  than  this,  when.  ap»- 
plied  to  the  farmer,  "  As  he  has  sown,  so  shafl  he  reap."  If  he  have  dealt 
lyith  the  land  in  a  penurious  spirit,  laboring  with  inadequate  means,  stint- 
ing manure,  and  grudging  seed,  he  will  reap  a  scanty  produce,  a  deeeitiM 
crop,  and  grievous  disappoADtment  $  but  should  he  have  done  aQ  that  skilT^ 

•  Beokaaaen'a  VSmotj  of  favemlona.  vol  tv.  f  BBftk'^  Improver  ImpnffA 

X  Thomson's  OxfHik  Chemistiy  of  Vegetablea. 
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loduatry  and  liberality  could  eflRscr,  be  will  assuredly  reap  a  bountiful 
ward,  for  the  earth  is  ever  g^teful  of  kindness.  Not  having  yet  expert* 
enced  it,  you  can  hardly  conceive  the  difference  between  these  two  poai* 
tions  of  the  'farmer ;  in  the  latter  case,  the  very  rustling  of  exuberant  straw, 
while  the  crop  is  handling,  is  delightful  to  his  ear,  and  his  heart  is  mada 
glad  when  he  sees  every  one  bestowing  with  heartiness  the  severe  labor 
required  in  cutting  down  and  carrying  in  a  heavy  crop.  In  the  fi>rmer 
case,  on  the  contrary,  the  boneless  straw  is  easily  squeezed  in  the  hand  of 
the  reaper — the  light,  scanty-grained  heads  are  almost  disregarded  by  him^ 
and  a  single  cart-load  clean  a  large  space  of  the  field.  Such  a  contrast  is 
indeed  lamentable,  and  unfortunately  may  be  made  every  harvest ;  but  it 
is  true,  nevertheless,  that  the  contrast  is  becoming  less  striking  yearly—- 
for  it  b  within  my  own  recollection  that  9  bolls,  or  54  busheb,  barley  are 
now  as  easily  raised  as  7  bolls,  or  42  bushels,  were  20  years  ago ;  and 
should  the  present  spirit  of  inquiry  continue,  and  lead  to  still  more  amend- 
ed practice,  it  is  certain  that  the  range  of  comparison  lietween  former  and 
pr^cnt  crops  will  be  still  more  narrowed  ;  and  to  the  furtherance  of  this 
there  is,  besides,  this  g^reat  stimulus  to  improvement  of  pocM*  soils,  that  the 
effect  of  amended  practice  is  far  more  apparent  on  theili  than  on  better 
floils.* 

(;{202.)  As  harvest-work  requires  a  greater  number  of  laborers  than  usa« 
ally  live  on  a  fium,  it  is  requisite  you  should  hire  beforehand  a  band  of 
reapers  on  whom  you  can  rely  on  remaining  with  you  all  harvest,  and  not 
trust  to  the  chance  of  a  casual  supply.  No  doubt  farms  in  the  immediate 
Ticinity  of  large  towns  can  obtain  a  great  number  of  reapers  daily,  who  go 
to  their  own  lodgings  in  town  at  night ;  and  the  convenience  of  olvtaining 
a  day's  work  at  good  wagen,  within  a  few  minutes'  walk  of  their  own 
bomes,  will  tempt  roost  of  the  inhabitants  of  towns  to  prefer  farms  near 
them ;  and  this  neing  the  case,  farms  so  situate  may  not  require  a  hired 
band,  but  depend  on  the  chance  of  finding  reapers  fn>m  day  to  day^— 
When  harvest- work  goes  on  in  a  regular  manner  through  the  country,  thia 
is  an  easy  and  simple  mode  of  conducting  harvest- work ;  but  should  a 
great  proportion  of  the  crop  become  sooner  ripened  than  was  expected,  or 
the  weather  endanger  the  safety  of  the  standing  crop  everywhere,  the  gen- 
eral demand  for  hands  renders  the  farmers  near  towns  no  better  off  than 
those  at  a  distance,  for  town  reapers  will  then  go  anywhere  for  higher 
wages.  The  farmers  near  towns  may,  no  doubt,  then  give  higher  wagea 
as  well  as  others ;  but  the  excitement  of  raising  wages  renders  reapers  un- 
aeltled,  and  their  chief  anxiety  then  is  to  inquire  where  the  highest  wagea 
are  to  be  obtained,  not  who  the  possessor  is  of  the  nearest  farm.  In  such 
circumstances,  the  farmers  near  towns  must  put  up  with  the  services  of  tha 
infirm,  the  young,  and  those  who  are  burdened  with  household  cares.  Tho 
^afe9t  plan,  thercfc»re,  for  trery  farmer  to  follow,  is  to  hire  a  band  of  reap- 
ers, proportioned  to  the  extent  of  work  to  be  performed,  to  remain  with 
Idm  all  harvest,  and  to  olitain  auxiliary  hands,  as  he  wants  them,  on  any 
hirinff-day  in  the  neighboring  town. 

(2203.)  Rtajfin^-ncythei  being  of  different  forms,  and  having  to  be 
mounted  in  a  peculiar  manner,  are  figured  and  described  hereafter,  and  tho 
node  of  using  them  I  shall  soon  describe. 


(*  The  Miae  apirk  of  inqoiry  is  prodacing  like  remits  in  soiim  puts  of  the  UDitM  States;  Iwl 
Ihiiu  ii>  oo  sort  of  industry  that  experiences  as  much  diflBeohy  in  commandiog  lite  nse  of  tlie  cap- 
ital necessary  for  its  advancement— «xcepi  il  be  in  the  New -England  Sute%  wlters  factliiies  ezbC 
for  the  incorporation  and  loaning  ont  of  capital,  and  where  coosnmeri  emplo}'ed  In  every  trada 
nm  rlosi*  aloii^«i<l«f  tlie  pmlocen^  ready  to  demand  and  p^  for  eveiy  species  '4  the  froit  of  agti- 

nhnnl  iiviastry,  {ron  an  onion  m  an  ox.  £dL  Fmrm.  LAA 

(790)  ■ 
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(2204.)  Before  proceeding  to  employ  reapers  in  the  field,  it  is  requisita 
you  should  know  when  com  is  fit  to  lie  cut ;  for  if  cut  down  too  soon,  or 
allowed  to  stand  too  long,  loss  of  produce  will  be  incurred.     It  may  be 
laid  down,  as  a  general  rule,  that  corn 'in  a  healthy  state  comes  to  maturity 
Hvtit  in  the  ear,  and  then  in  the  straw  ;  and  when  it  does  not,  that  is,  when 
the  straw  l)ecomes  matured  first  at  the  root,  then,  of  course,  ihe  grain  suf* 
fers  premature  decay.     Whenever  a  crop  is  observed  to  be  in  the  latter 
state,  it  need  not  be  allowed  to  stand  longer  on  the  ground,  as  it  can  de- 
rive no  more  benefit  from  the  soil,  and   its   grain  will   won  as  readily  in 
the  stook  as  on  foot ;  and  so,  in  like  manner,  whenever  the  ear  is  observed 
to  be  sufficiently  ripe,  the  cn>p  should  be  cut  down,  as  the  straw  will  won 
more  rnpidly  in  the  stook  than  standing  on  the  ground.     The  only  matter 
of  doubt,  then,  in  the  case  is,  when  the  ear  is  sufliciently  ripe.     The  most 
ready  way  of  judging  of  this*  in  wheat  and  oats,  is  the  state  of  the  chafi^ 
and  of  2  or  3  inches  of  the  top  of  the  straw  under  the  ear ;  if  all  these  are 
of  a  uniform  straw-yellow  colour,  and  feel  somewhat  haixl  in  the  ear,  in 
the  oat,  and  al)solute1y  prickly  to  the  hand,  in  the  wheat,  when  gi*asped, 
they  are  lipe  ;  or  the  grain  itself  may  be  examined,  and  should  it  feel  firm, 
under  pressure  l)etween  the  finger  and  thumb,  it  is  ready  for  reaping ;  or 
should  the  neck  of  the  straw  yield  no  juice  when  twisted  round  by  the  fin- 
ger and  thumb.     Barley  should  be  c)f  uniform  yellow  color  in  the  grain 
and  awns,  and  the  rachis  somewhat  rigid;  for  as  long  as  it  moves  finely # 
by  a  shake  of  the  hand,  the  grain  is  not  sufficiently  ripe,  nor  will  it  be  ot 
uniform  color.     It  is  not  equally  prudent  to  i*eap  all  soits  of  grain  in  the 
same  degree  of  maturity.     When  wheat  is  reaped  before  it  is  sufficiently 
ripe,  it  is  apt  to  shrink,  and  have  a  bluish  tint  in  the  sample ;  and  when  too 
ripe,  the  chaff  opens  from  the  gi*ain,  which  is  apt  to  be  thrown  out  by  the 
least  agitation  of  the  air ;  and  some  soits  of  white  wheat  are  very  subject 
to  be  thrown  out  by  the  wind,  even  before  reaching  the  point  of  maturity. 
When  very  ripe,  wheat  bends  down  its  ear,  opening  the  chaff,  and  becomes 
stiflf  in  the  necK  of  the  straw,  indicating  that  Nature  intends  the  grain  to  be 
shaken  out.     Red  wheat  is  less  liable  to  be  shaken  than  white ;  but  any 
kind  will  shake  out  when  too  ripe,  provided  the  plant  is  in  good  health, 
and  the  grain  of  good  quality;  for  as  to  immature  grain,  it  is  difficult  to 
make  it  leave  the  chaflf  even  when  hardened,  and  the  spelt  wheat  has  so 
tenacious  hold  of  its  capsule,  that  it  is  difficult   to  be  disengaged  from  it 
even  by  the  blows  of  the  flail,  fig.  401.     It  may  be  supposed  that,  when- 
ever the  ear  and  the  entire  straw  are  of  uniform  yellow  colour,  the  plant 
is  no  more  than  ripe,  and  so  it  is ;  but  by  the  time  the  straw  has  fully  ri- 
pened to  the  root,  the  ear  will  be  rigidly  bent,  and  ready  to  cast  its  seeds 
with  the  slightest  violence.     The  same  rule  may  be  applied  to  barley  as 
to  wheat,  that  is,  whenever  the  neck  of  the  straw  is  ripe,  it  is  time  to  cut, 
for  when  too  ripe,  the  ear  bends  itself  down,  diverging  the  outward  row 
of  awns  nearly  at  right  angles  with  the  rachis,  and  is  apt  to  be  snapped 
off  altogether  by  the  wind.     In  regard  to  oats,  the  same  rule  also  applies ; 
but  there  is  much  less  risk  of  cutting  oats  unripe,  in  comparison  to  al- 
lowing them  to  stand  till  perfectly  ripe,  as  they  are  easily  shaken  out 
by  the  wind, — the  chaff  standing  apait  from  the   grain.     When  beaa- 
straw  turns  black,  it  is  fit  to  cut,  and  so  is  pease-straw,  when  the  pease 
become  firm  in  the  pod.     In  evei*y  case  it  is  much  safer  for  the  crop  to 
be  cut  before  it  is  npe  than  after  it  has  become  too  ripe,  as  I  shall  snow 
below. 

(2205.)  With  all  these  preliminaries  arranged,  and  with  your  mind  satis- 
fied that  the  crops  are  in  a  fit  state  for  reaping,  proceed  with  the  reapers 
to  the  harvest  field,  and  conduct  the  reaping  in  tne  best  manner  for  each 
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sMpActive  soft  of  grain.     And*  in  regard  to  thu,  I  should  remark  that  the 
harrest-field  will  not  he  properly  conducted  unless  a  person  is  appointed 
to  superintend  the  reapers ;  for  to  none  of  the  reapers  can  such  a  task  he 
deputed,  as  his  own  occupation  is  sufficient  to  occupy  all  his  attentioa. 
The  steward  is  the  person  who  should  undertake  this  duty,  unless  you  un- 
dertake it  yourself.     It  b  his  duty  to  mark  the  time  to  commence  work^ 
and  to  leave  it,  and  of  the  hours  of  meals  and  of  rest ;  it  is  his  duty  to  re- 
strain the  impetuous,  to  urge  the  slow  worker,  and  to  keep  every  one  in 
the  best  spirit  for  work ;  and  it  is  his  duty  to  see  the  ground  neatly  cleared 
of  the  crop,  and  the  crop  itself  judiciously  handled.     The  man  who  fiilfills 
all  these  auties  as  they  should  he  during  the  entire  harvest,  accomplishes 
DO  easy  task,  either  of  body  or  mind.     He  should   not  be  mounted  on 
boraeback,  but  be  on  foot,  ready  to  keep  everything  right ;  for  it  should 
be  remembered  that  a  single  minute's  loss  of  work  of  a  large  band  of  reap- 
en»  causes  a  great  loss  in  the  gross  amount  of  woik.     The  farmer  himself, 
when  not  superintending,  may  move  about  on  horseback  ;  but  a  horse  is 
a  troublesome  companion  to  a  man  who  has  to  move  about  close  to  work- 
people in  a  harvest-iield. 

(2206.)  Reaping  with  the  scythe  is  a  nice  opei*ation,  and  requires  consid- 
erable skill,  xhe  scythes  should  be  mounted  as  figured  hereafter,  and  made 
fit  for  work  some  time  before  being  wanted  in  the  harvest-field.  There 
•hould  be  a  number  of  small  articles  always  ready  in  the  field  in  case  of 
aocideat,  the  procuring  of  which  wastes  much  time,  when  not  at  hand. 
These  are,  a  small  hammer  for  fastening  the  wedges  of  scythe-ferules  and 
of  rake-handles ;  bits  of  old  sole-leather  for  bedding  the  tines  of  the  scythes 
upon ;  pieces  of  cord  for  tying  anything;  small  large-headed  nails  for  fix- 
ing the  stays  to  the  snead  of  the  scythes ;  a  large  coarse  file  for  rubbing  down 
the  tumed-up  point  of  a  scythe,  when  it  happens  to  come  against  a  stone; 
a  sharp  knife  fur  cutting  bits  of  leather,  ana  lor  removing  any  raggedness 
upon  the  rakes  or  cradles. 

(2207.)  The  vaiious  foims  of  scythes  are  the  cradle-scythe,  the  straight- 
aneaded  scy the»  and  that  with  the  bent  snead,  fig.  361,  already  descril>ed ; 
and  the  greatest  favorite  among  mowers  is  the  cradle-scythe,  because  it  is 
easiest  to  wield  by  the  arms,  and  does  not  twist  the  lumbar  region  of  the 
bCKiy  so  mudh  as  the  two  common  scythes;  and  I  may  remark  that  it  is 
diis  last  effect  which  forms  the  great  objection  against  the  scythes  in  ordi- 
nary use.  And  yet  it  is  not  easy  to  see  why  the  use  of  the  cradle-scythe, 
which  is  borne  by  the  arms  alone,  in  fi'ont  of  the  body,  and  w^hich  does  not 
admit  of  being  balanced  in  one  hand  like  the  other  scytlies,  should  be  less 
fiitiguing  to  work  with ;  yet  there  is  no  doubt  of  the  fact,  and  on  that  ac- 
eount  more  work  is  done  with  it. 

(2208.)  In  commencing  to  cut  a  field  of  com  with  the  scythe,  that  side 
flhoukl  be  chosen  from  which  the  com  happens  to  lie,  if  it  be  laid,  and,  if 
»et,  then  the  side  fri>m  which  the  wind  blows.  The  scythe  makes  the  low- 
est and  evenest  stubble  aerou  the  ridges,  and  then  also  most  easily  passes 
cyyer  the  open-furrows.  Other  things  being  favoi*able,  it  is  best  to  begin 
at  that  side  of  a  field  which  is  on  the  left  hand  of  the  mowers.  If  all  these 
oeoveniences  cannot  be  conjoined,  as  many  as  can  should  be  taken  ad- 
yaatage  of.  The  ground  should  have  been  rolled,  and  all  large  stones 
removed  in  spring,  otherwise  the  scythes  will  run  the  risk  of  being  injured 
ia  the  face  by  stones,  and  even  by  clods. 

(2209.)  I  have  already  said  that  reaping  with  the  scythe  is  best  exe- 
euted  by  the  mowers  being  in  what  is  called  heads^  namely,  a  head  of 
8  scythesmen,  3  gatherers,  3  bandsters,  and  1  man-raker,  or  of  2  scythes- 
meii,  2  gatherars,  2  bandsters,  and  1  woman-raker.    On  a  large  farm  tha 
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L;ads  may  consist  of  the  former,  snd  on  a  small  on«  the  tatter  nnmben 
Hie  beat  opening  that  can  be  made  of  a  field  for  scythe-worit,  is  to  mow 
along  the  ridge  by  the  side  of  the  fence,  which  is  kept  on  the  left  handt  ' 
from  the  top  to  the  bottom  of  the  field  ;  and  white  one  head  b  doing  this, 
let  another  mow  along  the  bottom  head-ridge,  the  whole  length  of  the  Held, 
and  thus  open  up  2  of  its  sides.  After  this,  the  firet  head  commencM 
mowing  at  the  lowest  eonttr  of  the  standing  com,  across  6  ridges,  or  M 
yards,  which  is  as  far  as  a  scythe  will  cut  com  with  one  sharpening.     Sup^ 

Ese  all  these  preiiminaries  settled,  the  scythesman  who  is  to  take  the 
id  first  sharpenB  his  scythe.  In  shai'pening  a  scythe  for  cutting  corn, 
Uie  scytbe-stone  has  to  be  put  frequently  into  requisition,  fur  unless  the 
edge  is  kept  keen,  the  mowing  will  not  only  be  not  easy  but  bad ;  nA 
unless  a  scythesman  can  keep  a  keen  edge  on  his  scythe  be  will  never  be 
&  good  mower,  and  will  always  feel  the  work  Jatiguing  to  him.  The 
sharpening  should  always  be  finished  with  the  itrailt  or  strickle.  Tht 
etone  need  not  be  used  at  every  landing,  the  strickle  answering  that  pui^ 
pose  ;  but  whenever  the  scythe  feels  like  a  di'ag  on  the  arms,  the  stone 
flhould  be  nsed.  In  mowing,  it  is  the  duty  of  the  mower  to  lay  the  oat 
com  or  ewath  at  right  angles  to  his  own  line  of  motion,  and  the  Btram 
parallel  to  each  other,  as  at  a,  a,  a,  fig.  4!4,  and  to  maintain  this  estenti*! 


requisite  in  com-mowiitg,  he  should  not  swing  hia  arms  too  fer  to  the  rigtit 
in  entering  the  sweep  of  bis  cut,  for  he  will  not  be  able  to  tUTn  far  enough 
round  toward  the  left,  and  will  Decessarily  lay  the  swath  short  of  the  right 
angle ;  nor  should  he  bring  his  arms  too  far  round  to  the  left,  aa  he  will 
lay  the  swath  beyond  the  right  angle  ;  and,  in  either  case,  the  straws  will 
lie  in  the  swath  partly  above  each  other,  and  with  tmepen  mdt,  to  put  . 
wrhich  even  in  tlie  sheaf  is  waste  of  time.  He  should  proceed  straight  ft*. 
ward,  wHth  a  steady  motion  of  arms  and  limbs,  beanng  ihe  greatest  pavt 
of  the  weight  of  the  body  on  the  right  leg,  which  is  kept  slightly  in  ad- 
nnee,  as  seen  at  h,  b,  b.  The  sweep  of  the  scythe  will  measure  about  7 
fiset  in  length,  and  14  or  lA  inches  in  breadth.  The  woman-gatherers 
t,  e,  e,  follow  by  nitking  A  Wid  fmm  the  swath,  and  laying  as  msch  of 
tin  swath  in  it  as  will  mmk»  t  stutable  sboaf,  anch  n  d,  d.     The  ffatfaeMT 
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b  required  t»  l>e  an  ai 
ean  ovenuke.  The  I 
manner  slreuily  tleMrnbed,  niid  nny  S  of  the  3  banilflterB.^/^^  «et  the  Monlu 
g  to^tttlinr,  an  ihnt  a  HtrH)k  is  easily  made  iin  nronng  them  ;  and  in  Betting 
tbem.  while  cmitaiiig  tlie  riilgea,  they  ahnulij  he  pluced  on  the  sanie  ridge, 
to  give  the  poiiy>le  who  remove  tlietn  witli  the  cart  ilie  least  trouble.  Last 
•f  all  cornea  tiie  rsker  h,  whti  dears  the  ground  heiween  tlie  siouks  with 
his  lar^e  mke  ',  descnhed  helow.  of  all  hioeo  straws,  and  lirings  them  la 
a  bnndxier,  who  hiudu  them  together  hy  ihemselvcs,  and  sets  them  in  Inin- 
dles  lieiiitle  the  stookx.  Thin  is  better  than  putting  the  mkings  into  the 
boart  ofa  slieuf,  where  ihey  will  not  thresh  clean  with  the  rest  of  the  com ; 
and,  moreover,  as  they  may  conlain  earth  and  Amall  stones,  and  also  infe- 
rior griiin,  from  straws  wlii*:b  may  have  fallen  down  before  the  mowing.  U 
ia  herter  to  threnh  bundles  of  rakings  by  themselves.  The  figure  exhibit* 
tbe  3  kinds  of  Hcylhea  in  operation. 

(2210.)  A  nrytbesman  will  cut  fully  more  than  1  impeiiat  acre  of  wheat 
in  a  day.  Muny  foi-mei-s  atfect  to  lielieve  that  the  scythe  is  an  unsuiiahle 
instrument  fur  rutting  wheat ;  hut  i  can  assure  them,  IVom  experience, 
that  it  is  an  suitable  ait  the  sii'kle,  and  that  mown  aheavea  may  he  made  to 
look  aa  well  as  i-enped.  No  doubt  mowing  wheat  is  aevere  work,  but  so 
is  reaping  it.  Of  oats,  1  scyihesman  will  mow  fully  S  aciva  with  ease. 
The  ont  crop  ia  rtimarkably  pleaaant  to  handle  in  every  way ;  its  crisp 
Mrsw  is  easily  cut  by  the  scythe,  and  being  bard  end  free,  and  generally 
not  too  long,  is  easily  biinnd  in  sheaf  and  set  in  stook.  Nearly  2  acres 
may  l>e  mown  of  harley  j  but  the  gummy  matter  in  the  straw,  whirh  gives 
it  a  mttlty  smell,  causes  tbe  atone  to  he  frequently  used  in  mowing  barley, 
and  the  siratv  being  alwaya  fi'ee,  the  bauds  ue  apt  to  break  when  rashly 
handled  in  binding  the  sheaves. 

(2211.)  One  mode  of  setting  up  com  «f.4is. 

to  dry  quickly  is  in  fialti,  that  is,  the 
band  of  tbe  sfaeaf  ia  tied  loosely  round 
the  straw,  jnut  under  the  com,  as  at  a, 
fig.  415.  and  the  loose  sheaf  ia  made  to 
•tBnd  upon  the  lower  end  of  its  straw 
beiug  spread  out  in  a  circular  form,  as  b 
to  e,  and  tliey  are  set  upon  every  liiige. 
The  wind  whittles  through  the  open 
■heaf,  BuJ  even  the  rain  passes  through, 
and  does  not  hang  upon  it.  The  expe- 
dient of  gaiting.  however,  ia  only  prac- 
ticed in  wet  weather,  and  even  then  only 
•hould  the  crop,  if  allowed  to  stand,  he 
ondangered  hy  a  shaking  wind.  It  ia 
confined  also  to  a  particular  kind  of  cropv 
namely,  oats — wlieat  and  barley  never  , 
being  gailed,  because  when  wheat  gets 
dry,  after  being  cut  in  a  vitft  state,  it  ia 
,   lapl  to  abake  out  in  binding  the  gaits ;  «  out  or  oati. 

and  when  barley  is  subjected  to  the  rough 

nsage  of  binding,  after  being  won,  the  heads  are  apt  to  snap  fM  altogether, 
and,  besidea,  exposure  in  gaits  would  injure  ita  color,  and  render  it  unfit 
fer  the  maJtater.  Oata  are  protected  by  a  thick  huak,  and  the  grain  is  not 
very  apt  to  shake  out  in  handling,  excepting  potato-oats,  which  are  seldom 
gatted,  the  common  kinds  only  being  so  treated.  But,  for  my  part,  I 
would  not  hoaitate  to  gait  any  sort  of  oate  when  wet  with  dew  in  the  mom- 
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ing,  or  even  when  wetted  with  i*8iii,  rather  than  lose  a  few  hours'  work  of 
reaping  every  morning,  or  at  niffhtfall.  Gaits,  it  is  true,  are  veiy  apt  to 
be  upset  by  a  high  wind ;  but  alter  having  got  a  set,  it  is  snqmaing  what 
a  breese  they  will  withstand.  After  being  blown  down,  however,  they 
ai«  not  easily  made  to  stand  again,  and  then  3  at  least  are  required  to  be 
set  against  each  other ;  but  whatever  trouble  the  re-setting  them  should 
create,  ihey  should  not  be  allowed  to  lie  cm  the  gi'ouud,  and  it  will  be 
found  that  a  windy  day  dries  them  very  quickly,  and  secures  their  winning. 

(2212.)  Ri/e  may  be  reaped  or  mown  in  the  same  manner  as  the  other 
cereal  crops.  Its  straw,  being  very  tough,  may  be  made  into  neat  slim 
bauds.  It  usually  ripens  a  good  deal  earlier  than  the  other  grains  ;  and 
its  straw  being  clean  and  hard,  does  not  require  long  exposure  in  the 
field,  and  on  that  account  the  stooks  need  not  be  hooded. 

(2213.)  Beans  in  drills  ara  I'eapeil  only  with  the  sickle,  by  moving  back- 
ward, taking  the  stalks  under  the  left  arm,  and  cutting  every  stalk  through 
with  the  point  of  the  sickle.  When  beans  are  sowu  by  themselves  straw- 
ropes  are  required  for  bands ;  but  when  mixed  with  pease,  the  pea-straw 
answers  the  pun>ose.  Beans  are  always  the  latest  crop  iu  l)eiiig  reaped, 
sometimes  not  tor  weeks  after  the  others  have  been  reaped  and  earned. 
In  stooking,  bean-sheaves  are  set  up  in  pairs  against  one  another,  and  the 
•took  may  consist  of  4  or  more  sheaves,  as  is  thought  most  expedient  in 
the  circumstances  for  the  winning  of  the  crop,  the  desire  l)eiug  to  have 
them  won  as  soon  as  possible^  to  get  the  land  sciwn  with  wheat.  Pease 
are  also  reaped  with  the  point  of  the  hook,  gathered  with  the  left  hand, 
while  moving  backwai'd,  and  laid  in  bundles,  not  bound  in  sheaves,  until 
ready  to  be  canied,  and  are  never  stooked  at  all.* 

(2214.)  It  will  be  observed,  from  the  foregoing  statements,  that  mowing 
is  by  much  the  cheapest  mode  of  cutting  down  corn,  and  on  that  account 
should  be  universally  adopted  ;  for  the  item  of  harvest  expenses  is  a  heavy 
one  in  the  farmer's  books,  and  every  legitimate  means  should  be  used  to 
lessen  it.  Any  plan  that  would  deprive  the  inhabitants  of  a  farm  of  work, 
I  would  hesitate  to  recommend ;  but  when  the  farmer,  as  at  present  situa^ 
ted,  is  very  dependent  on  the  public  market  of  labor  to  secure  his  whole 
year's  produce,  he  is  justified  m  the  endeavor  to  make  himself  independ- 
ent in  this  respect.  It  is  scarcely  practicable  to  render  himself  entirely 
independent  of  the  market,  without  throwing  his  horses  idle  for  along 
time ;  and,  as  there  is  no  economy  in  such  a  course,  the  only  other  len 
him  is  to  economize  on  the  usual  cost  of  harvest- labor.  Now,  the  scythe 
offers  this  advantage,  and  so  efficient  is  that  implement  that  whoever  has 
tried  it  fairly,  and  for  a  whole  harvest,  has  never  relinquished  it.  I  know 
a  prejudice  exists  against  it,  on  the  ground  that  a  mown  stook  does  not 
look  so  well  as  a  reaped  one,  and  that  is  difficult  to  build  a  neat  stack  with 
mown  sheaves.  I  own  there  is  a  roughness  in  the  appearance  of  mown 
ish eaves,  but  I  can  assure  every  one  who  has  not  di.icovered  what  I  am 
going  to  state  by  his  own  experience,  that  that  is  no  detriment  to  the  com, 
and  the  objection  disappears  as  work-people  become  accustomed  to  the 
implement.  Such  a  roughness  would  not  exist  were  mowers  careful  to 
lay  the  swathes  at  right  angles  to  their  line  of  motion^  and  were  gatherers 
to  lifl  the  swathes  even,  and  lay  them  down  in  armsfull  even  in  the  bands; 
and  though  it  is  scarcely  possible  for  work-people  to  bestow  utmost  atten- 

\^  Is  there  not,  in  mnny  of  the  TJDited  8tfttc».  an  opening  for  experiment  hi  an  extended  caiti* 

ration  of  tlie  bean  and  pea  crops  T    Indian  corn,  it  is  tme,  profltably  sapcrsedes  varioas  staple 

eropt  mnch  relied  on  in  Europe ;  bot  when  we  conmder  the  very  noarisbing  quality  of  beast  and 

peaa.  we  have  room  for  aorpriae  that  neither  ahoald  be  even  enunerated  or  alloded  to  in  the  d^ 

eenaial  rotora  ofoitr  agricakoral  pradooe.  £d,Form  ldk\ 
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tion  at  all  tiroes,  yet  practice  makes  great  proficiency  in  tbia  matter,  wbtob 
oompeiisates,  in  a  great  measure,  for  want  of  conataiit  attention.     I  foond 
dris  effect  produced  after  employing  the  same  hands  at  the  same  work  for 
successive  yeai-s,  and  who  at  length  became  as  neat  and  clever  at  theif 
respective  works  as  I  could  wish  them.  Besides  the  actual  economy  in  em* 
ploying  mowers,  only  conceive  the  advantage  of  being  able  to  carry  in  the 
corn  after  it  has  been  exposed  in  the  air  to  win  only  half  the  usual  time. 
Reaped  oats  require  to  stand  in  the  stook  a  fortnight  before  they  will  keep 
in  the  stack  ;  mown  oats,  in  the  same  weather,  may  be  carried  in  a  week.* 
Barley,  when  reaped,  is  scarcely  fit  for  leading  in  less  than  3  weeks ;  when 
mown,  it  may  be  put  into  the  stack  in  safety  in  10  days.     And  as  (or  mown 
wheat,  about  3  days  will  suffice  to  win  it.     It  is  an  error  to  suppose,  as  is 
too  commonly  imagined,  that  a  mown  stook  takes  in  rain :  on  tne  contra- 
ry, I  have  frequently  asceitained  that  it  takes  in  rain  less  than  a  reaped 
one.     In  one  instance  I  remember  of  a  field  of  potato-oats  being  finished 
cutting,  that  heavy  rain  fell  the  next  day,  and  continued  without  inteitnis* 
sion  for  3  days,  the  last  of  which  was  very  windy,  and  the  wind  bad  changed 
from  E.  to  W.,  when  it  faired.     About  ^  of  this  field  had  been  reaped  with 
the  sickle,  and  the  reason  that  implement  was  used  in  it  all,  was  to  give  a 
little  harvest- work  at  threaving  to  a  few  elderly  men  and  women,  cotters, 
and  hinds'  wives  who,  having  to  attend  to  young  children,  could  not  un- 
dertake the  regular  work  of  a  harvest-field.     Impressed  with  the  common 
belief  that  a  mown  sheaf  must  take  in  rain,  I  went  to  the  field  afler  the 
rain  had  ceased,  to  ascertain  the  state  the  stooks  were  in,  never  doubting 
they  would  be  soaked,  while  the  reaped  ones  would  be  comparatively  dry ; 
but  judge  of  my  surprise  when  the  fact  was  the  very  opposite,  the  mown 
sheaves  not  being  wetted  to  the  heart,  while  the  east  side  of  the  reaped 
sheaves  were  soaking  to  the  bands.    On  consideration,  1  accounted  for  the 
difference  of  the  phenomena  in  this  way :    In  reaped  sheaves,  and  espe* 
cially  when  cut  by  threave,  the  straws  are  straight  and  hard  pressed,  be- 
tween which  the  rain  finds  its  way  into  the  heait  of  the  sheaves ;  while 
the  straws  in  the  mown  stooks,  being  somewhat  bent  and  broken  and  \n^ 
terlaced  on  the  surface,  this  texture  prevents  the  i-ain  penetrating,  and  ii 
rather  serviceable  in  throwing  it  off.    Besides  this  property,  mown  sheaves 
are  evidently  more  pervious  to  air  than  reaped. 

[2215.)  An  advantage  of  another  kind  obtained  in  mowing  com  should 
not  be  overlooked,  which  is  the  very  short  stubble  left  in  the  field,  and  the 
larger  quantity  of  straw  carried  to  the  stack-yard.  The  following  state- 
ment may  be  depended  on,  as  being  the  result  of  experiment : 

Cwtqr.lbi. 
Weight  of  ttrftw  per  iere.  wben  c«t  to  9  iaobee  of  the  gfoend 96    1    0 

••  ••  ••  o  ••  ••  S3     1     S 

IS         «.         ..  91   0  a 

So  that  ^  cwt.  of  straw  is  left  per  acre  on  every  field  by  every  1  inch  of 
stubble.  When  we  know  that  the  value  of  straw  is  commonly  about  28Sb 
per  ton,  or  15s.  per  load  of  36  trusses,  we  cannot  but  feel  surprised  at  thm 
barbarous  mode  of  using  the  wheat-straw  in  some  places  of  £»g)aiid— w 
first  reaping  the  ears  of  com,  and  then  mowing  the  straw. 

(2216.)  It  is  not  easy  to  state,  with  sufficient  accuracy,  the  proportion 
which  the  straw  and  grain  bear  to  each  other-*-nor,  of  couine,  the  ratio 
realized  by  the  farmer,  which  must  depend  on  the  mode  of  cutting  adopt- 
ed by  him.  I  have  received  the  followine;  statement  of  their  relative 
weights  in  the  neighborhood  of  Edinburgh,  &on  Mr.  Andrew  Gibsoa^  of 

t*  Depending;  of  ooone,  on  cUmata  and  weelher.  MM,F\mm,JMA 
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the  Dean  Farm,  whose  good  fanpin?  is  well  known :  From  a  crop  of 
wheat,  of  40  bushels  to  the  acre,  or  of  2,600  lbs.,  at  65  Ibe.  per  bushel,  the 
straw  will  weigh  9  kemples  of  440  lbs.  each,  or  3,960  lbs.,  affording  just  } 
more  weight  of  straw  than  of  gi*ain.  From  a  crop  of  barley  of  60  bushels, 
weighing  56  lbs.  per  bushel,  or  3,360  lbs.  per  acre,  the  weight  of  straw  is 
7  kemples,  or  3,080  lbs.,  being  ^^^  more  weight  of  grain  than  of  straw.*— 
From  a  crop  of  60  bushels  of  oats,  at  45  lbs.  per  bushel,  or  2,700  lbs.  per 
acre,  the  weight  of  straw  is  8  kemples,  or  3,520  lbs.,  being  ^  more  weight 
of  straw  than  of  grain.  These  are  all  average  quantities.  In  ordinary 
crops  at  a  distance  from  towns,  the  propoition  between  the  gi'ain  and  the 
straw  is  supposed  to  be — for,  I  believe,  it  has  not  been  satisfactorily  ascer- 
tained by  experiment — the  grain  ^  and  the  straw  f  of  the  entire  weight 
of  the  crop.* 

(2217.)  There  is  another  curious  inquiry  connected  with  this  subject — 
tiamely,  the  proportionate  weight  of  roots  and  stubble  left  in  the  field  after 
the  crop  is  reaped.  In  reference  to  the  roots  of  natural  grasses  left  in  the 
soil  acting  as  manure,  Professor  Johnston  observes  that  "  the  same  is  the 
case,  to  a  gi-eater  or  less  extent,  with  all  the  artificial  corn,  grass,  and  le- 
guminous crops  we  grow.  They  all  leave  their  roots  in  the  soil ;  and,  if 
Uie  quantity  of  organic  matter  which  these  roots  contain  be  greater  than 
that  which  the  crop  we  carry  ofifhas  derived  from  the  soil,  then,  instead  of 
exhausting,  the  growth  of  this  crop  will  actually  enrich  the  soil,  in  so  far 
as  the  presence  of  organic  matter  is  concerned.  No  crops,  perhaps,  the 
whole  produce  of  which  is  carried  off  the  field,  leave  a  sufficient  mass  of 
roots  behind  them  to  effect  this  end ;  but  many  plants,  when  in  whole  or 
in  part  eaten  upon  the  field,  leave  enough  in  the  soil  materially  to  improve 
the  condition  of  the  land — while,  in  all  cases,  those  are  considered  as  the 
least  exhausting  to  which  are  naturally  attached  the  largest  weight  of  roots. 
Hence  the  main  reason  why  poor  lands  are  so  much  benefited  by  being 
laid  down  to  grass,  and  why  an  intermediate  crop  of  clover  is  often  as 
beneficial  ^)  the  after-crop  of  com  as  if  the  land  had  lain  in  naked  fallow." 
The  remarks  here  given  are  not  all  connected  with  our  present  subject, 
but  they  show  the  partial  compensation  which  white  crops  return  to  the 
soil  by  means  of  their  roots.  The  Professor  then  gives  the  results  of  some 
experiments  of  Hlubek,  conducted  on  a  small  scale,  with  a  view  to  ascer- 
tain the  quantity  of  roots  left  in  the  soil  by  plants  after  their  parts  above 
ground  had  been  removed  ;  and  though  the  experiments  were  made  with 
a  few  of  the  natural  glasses,  after  they  had  been  made  into  hay,  I  shall 
transcribe  them,  as  the  results  give  the  proportion  between  the  roots  aad 
stems  of  gramineous  plants. 

[*  Obvioofl  u  is  the  vaeiblBeM  of  hcU  thai  eztotly  tBoeitaliiecU  how  few  hnu&n  in  «qt 
ooantry  have  been  at  the  pains  to  inqaire  after  them  for  his  own  goveninieiit  The  relative 
weight  of  graio  aod  straw  will  depend  on  various  circnmstances.  On  the  fertile  lands  of  Prine^ 
Oeorge's  and  other  connties,  where  the  soil  is  deficient  in  clay,  and  yields  heavy  crops^  saf 
from  40  to  60  bashels  of  Indian  com,  yon  hear  them  complain  that  their  wheat  rwits  to  sttnw 
Sxk  soch  cases  the  proportion  of  straw  to  grain  woaM  probably  be  much  larger  than  is  here  desig 
nated.  It  is,  however,  obvious  that  every  ftirmer  should,  in  the  commencement  of  his  career 
aseertain  these  matters  for  his  future  government.  Every  farmer  can  make  a  near  approach  tc 
tfie  quantity  ofgretin  he  makes  on  his  estate ;  and  having  done  that  he  wiH  have  the  satisfactloa 
to  know  how  much  provender  be  has  for  his  stock,  and  how  much  of  the  fertilizing  properties  of  his 
ksd  has  been  earned  and  soM  off  in  the  grata  crop,  aod  how  much  remains  to  be  returned  to  the 
land.  This  relative  weight  of$nhx  and  of  fodder  needs  to  be  nice^^  and  thoroughly  ascertainel 
M  to  Indian  occn.  £4.  Fmrwi.  LihJ^ 
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English  ahd  flcmrrmc  Mamb«  or  G: 


T  ill  feiicnc — Fr*fttca  datior , 

81i««C|i'ii  f'cM'ae — FetJucn  ovima 

Tinmihy — PhJeum  prtifen*f 

Uuu^rh  ^(M'k'i*  fcMit — DnrlyiuM  g/vmeraia 

Perennial  rye  fgrmn — Ij/ttum  perrnw 

Mi>ai}uw  U%X'Xsi\\'^Afopecurtiii  praletuin , 

Cimcli —  Tr'iii^tm  rtpeiin 

Annual  inea<low-gniM»— Am  anHHa 

^tifl  and  hUMKitti  bn#iiie-fn^!W — Br»-mM*  moNiit  «n«l  racemotnu. 
3wi>et  .*k*onioH  vcrnal-gni«9< — A tfkojramlhum  oilnralitm 


9wtA 


G««Mi.|  H*). 


Pradvrr  ■ 
Rouu. 


FMilt.1  Jhj. 


IS4 

90 
!I0 

SO 
106 
120 


an 

30 
25 
67 
17 
33 
00 


56 
56 


22 
80 
17 

SO 
24 
70 


arJiy 
•4  Vmj. 


61 
266 

60 

33 
300 

70 
116 
111 
105 


**  The  fiMirtb  column  of  the  above  Table,"  oliserves  Pnifessor  JohnsfoD, 
••  Hhows  how  large  a  quantity  of  vegetable  matter  soire  of  the  gi*a88es  im- 
part to  the  8«>il,  and  yet  how  unlike  the  clifTerent  giiutses  are  in  this  respect. 
The  sheep's  fescue  and  perennial  rye-grass — besides  the  dead  roots  which 
detach  themselves  from  time  to  time — leave  at  the  end  of  the  fourth  year 
8  weight  of  liring  roots  in  the  soil,  which  is  equal  to  3  times  the  produce 
of  that  year  in  hay.  If  we  take  the  mean  of  all  the  above  grasses  as  an 
average  of  what  we  may  fairly  expect  in  a  grass-field,  then  the  amount  of 
living  roots  left  in  the  soil  when  a  4 -year  old  grass-field  is  plowed  up,  will 
be  equal  to  ^  more  than  the  weight  of  that  year's  crop."  The  mean  of  the 
Table  gives  a  weight  of  121  llw.  for  every  100  11)8.  of  crop  ;  and  if  we  cake 
this  as  a  rule  for  estimating  the  weight  of  roots  lefl  in  the  ground  by  the 
cereal  crops  mentioned  above  in  reference  to  their  weight  of  straw,  and  if 
we  take  their  respective  weights  of  grain  and  straw  as  given  above,  the 
following  will  be  the  entire  weights  grown  of  those  crops : 

(Graio 2.600  Iba. 

Of  Wboan  \  Straw 3.960  . . 

(Boota 4.779 

(Grain 3.360 

Of  Barley,  /  Straw 3.080 

(Roou 3,796 


Of  Omta, 


(Grain 2.700 

^  Straw 3.520 

(HooU 4.950 


Tow 
11,330  »ML  =  5 

i.ewt 
1 

0 

17 

10,166  Iba.  =s  4 

10 

3 

i 

10,479  Ibi.  =  4 

13 

9 

7 

(2218.)  Although  it  is  pei'fectly  true  what  Professor  Johnston  says  id 
his  concluding  remarks  on  this  head,  that  *'  this  burying  of  recent  vegeta* 
ble  matter  in  the  soil,  in  the  form  of  living  and  dead  roots  of  plants,  is 
one  of  those  important  ameliorating  operations  of  Nature  which  is  always* 
to  some  extent,  going  on  where  vegetation  proceeds  :  it  is  one  by  which 
the  practical  man  is  often  benefited  unawares,  and  of  which — too  often 
without  understanding  the  source  whence  the  advantage  comes— he 
systematically  avails  himself  in  some  of  the  most  skillful  steps  he  takes 
with  a  view  to  the  improvement  of  his  land,"*  it  is,  nevertheless,  of  greater 
benefit  to  the  farmei'  to  cut  his  crops  as  near  the  surface  of  the  ground  as 
possible,  thereby  putting  it  in  his  own  power  to  return  the  straw  to  the 
soil  in  a  state  of  manure  host  suited  to  the  wants  of  the  crop,  than  to  cut 
the  stubble  high,  merely  because  the  soil  will  derive  benefit  from  it,  as  an 
organic  substance,  when  it  happens  to  become  decomposed  in  the  soil. 

(2219.)  That  ODC  period  of  their  age  ia  better  than  another  lor  reapingr  frraio  cropa,  baa 


nroved  by  verv  carefal  expcrimenta  made  by  Mr.  John  Hannam,  Nortli  Deigblon.  YoHiafaire.<— 
Withoat  entering  into  the  details  of  theae  cxperimcnta,  it  will  be  aofficient  to  give  only  their  re- 
Mlts.  Of  wheat  reaped  at  varioQa  timea,  the  foUowing  were  the  advantages  and  diaadvantagva 
derived : 
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Va  Ir  neaped  quiie  green  oo  19th  Aagagt,  and  itacked  S6th  August,  gave  a  retorn  or  JCll  17c 

per  acre. 
No.  2,  reaped  greem  oo  19th  AagiiaC»  and  i4acked  31it  Angait,  gave  a  retorn  of  X 13  6a.  per 

acre. 
Na  3,  reaped  raw  on  26th  Aagaat,  and  atackcd  5th  September,  gave  a  return  of  XU  18ii 

per  acre. 
No.  4,  reaped  not  quite  so  rmw  on  30ih  Aagoct,  and  itacked  9th  September,  gave  a  retam  of  £lA 

17fl.  4d.  per  acre. 
No.  5,  reapeil  ripe  on  9th  September,  and  stacked  16th  September,  gave  a  retnm  of  Xl3  IlA 

8d.  per  acre. 

Hence  a  lot*  of  Xl  14    8  per  acre  apon  No.  1  as  compared  witli  No.  5. 

..058  ..  No.  2  ..  Nu.  5. 

gain  of    1    6    4  ..  No.  3  ..  No. ."». 

..158  ..  No.  4  ..  No.  5. 

..310  ..  No.  3  ..  No.  1. 

Hence,  also,  wheat  reaped  a  fortnight  before  it  is  npe  gives  an  advantage  on  every  point;  via» 

In  weight  of  gross  prodobo,  of. 13  1-5  per  cent 

••  equal  ueaHurus,  nearly | 

.  •  equal  unniber  of  gruius,  nearly 2I 

In  quality  and  value,  above 3| 

In  weight  of  straw,  al>ove ,..-. • 5 

Besides  tfiese.  other  advantages  are,  straw  of  better  quality,  a  better  chanee  of  secnring  the  cropi 
and  a  saving  in  securing  it  On  the  olhcr  Imnil.  wheat,  reaped  a  tn^nfh  before  it  is  ri|ie.  gives  an 
advuitSKe  of  22  per  cent  in  weight  of  straw  compared  with  the  ripe,  but  sufivrs  disadvautsgo  in 
every  other  point,  namely : 

In  weight  of  gross  pmdoce 11  5-13  percent 

eqnal  nMMsores.  above........ 1-3        .. 

equal  Xnmboruf  grains,  above 13  16 

In  qoality  and  value,  above 4-5 

(2220.)  These  may  pcem  trivial  advantagos  and  dimdvantiigcs,  when  ooiifinGd  to  th(*  area  of  a 
dnglu  acre;  but  appiv  the  partienbrs  to  llic  extent  of  ground  uiulor  wheat  cultnrc  in  the  king- 
dom, and  the  trutli  of  tlie  Scntttth  adnge,  "moiiy  a  little  maks  a  muckle,"  will  bo  dearly  seen; 
for.  as  Mr.  Haniiam  ob.oerve^.  "  When  wc  coiiKider  ihut  there  arc  iu  Knglaiid  and  Scotluiid  aboul 
4,000.000  acres  of  wiieat  growu  aiiminlly.  producing  iS.000,000  qunrters  of  trmiii.  of  Which  J  are 
allowed  to  bccomo  ripe :  when  wc  crinMider  that  by  cuttinvp  thi.><  Hooner  we  Knonld  prcyduee  an  in- 
creaiie  of  15  1-7  per  ceut  of  flour,  and  realize  nn  increnficd  value  of  78.  (>|d.  upon  ever\-  quarter 
produced;  and  that  we  should  piodnce  fttod  for  l,3t)S.8r>7  perHins  over  and  above  what  we  novr 

{produce,  and  an  extra  annual  income  of  i).')12.491 :  and  when  we  eon(*ider  that  this  incnraite  would 
>e  so  much  added  to  the  wealth  nf  the  country,  that  it  is  equal  to  the  proceeds,  at  3  r>cr  cent,  of 
an  estate  worth  £17.083,03:);  and  that  the  incretute  of  our  population  lieiuauds  an  iocroascd  sup- 
ply of  foofi,  I  wonhl  a^k,  what  is  our  duty  in  thif«  ctaviV'* 

(2221 )  Upon  one  occamon  I  cut  down  a  fewstooks  of  fiotAto-oats  when  quite  green,  though  full 
In  the  ear,  to  allow  caru»  to  pass  10  a  jdacc  dentined  fnr  the  site  of  a  hay  stack ;  and,  after  ntanding 
till  the  rest  of  the  field  was  hrou).'ht  in,  they  were  thrcHhed  with  the  dail  by  themselves,  aud  the 
■ample  they  protluced  wa:*  the  UHivt  beautifully  nilvcrv  grain  1  ever  saw;  hut,  not  having  raado 
tho  experiment  with  any  view  to  ihc  crop.  I  purnned  tliu  invesiiuration  no  fartlier,  and  eaimot  say 
what  effect  su  very  early  reapfog  hud  produced  upon  the  quantity  and  quality  of  meal. 

(22-20.)  [The  first  and  mo^i  important  operation  of  the  harvest  6eHs«>n  being  the  reaping  of  the 
crop,  I  have  now  to  proceed  with  the  dcscriniiou  of  thi^  machines  and  intplementi  used  in  that 
intercKting  operation.  It  is  more  thiin  probable  that,  in  the  dawn  of  Agrcultnre.  the  tiny  crop  of 
grain  was  plucked  by  the  roots  from  the  earth  without  the  aid  of  any  instrnmenr  other  than  that 
most  comprehensive  one,  the  human  hand ;  but  the  inconveniences  attending  this  mode  must 
have  been  soon  superseded  by  the  adoption  of  the  reaping-hook,  or  sickle,  which  is  coeval  with 
the  most  remote  hixtory.  It  is  believed  that  instruments  or  machines  of  a  mon;  coniplicatc«i  form 
than  the  sickle  have  been  resorted  to  by  some  of  the  nations  of  antiquity:  but  of  these  we  have 
no  certain  historical  information ;  and  when  it  is  considered  that,  even  in  modem  ttiiKMi.  with  all 
our  advantages  of  mechanical  knowledge,  and  the  numerous  appliances  of  mt*chanicnl  exfierience 
an  J  skill,  we  have,  as  vet,  failed  in  pro.Iueing  a  really  efibctivo  reaping  machine,  wc  aro  led  to 
the  conclusion  that  noloing  of  tlie  sort  iu  a  |>erfect  form  had  ever  been  achieved  by  the  ancientflL 
During  the  last  sixty  years,  many  attempts  have  been  made  to  produce  a  perfect  reapingma- 
diine.  but,  with  few  exceptions,  they  have  pn»ved  abortive,  and  tlie  prt»blom.  in  its  follent  extent 
remains  yet  unsolved  ;  but  nevertheh'ss,  st^veml  of  these  attempts  have  been  altemled  \\  ith  at 
least  partial  success--a  succcsk  which  has  extended  to  tho  reaping  of  grain  when  it  stands  erect 
or  even  slightly  inclined,  if  all  in  one  (Urt>ction — but  have  all  tailed  in  making  satisfactory  work 
isrhen  the  croji  has  been  lodged  by  rains,  or  contorted  by  winds.  The  sU*p  which  has  been  made 
in  achieving  even  this  much  is,  however,  of  importince,  and  holds  out  a  pmspf>ct  ot  the  probabil- 
ity that  wo  »hall  yet  s»»e  a  reaping-machine  adapted  to  the  reaping  of  at  loaf*t  a  vvry  large  pro[»or- 
tion  of  our  fields,  in  tlie  situation  in  which  they  are  found  in  general,  when  ready  for  the  sickle. 
But  as  none  of  these  machines  can  bo  considered  perfect  iu  their  prestmt  state.  I  deem  it  unnecea* 
■ary  to  enter  into  any  minute  details  of  their  construction  here,  and  will  oidy  give  a  summary 


•  Kee  Qnaneily  Joamal  of  AfricnlMn^  vols.  xiL  and  ziiL.  for  the  detailed  paitlcaUis  of  Mr.  IXanaam'e 
fatenisUag  expscitaema. 
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view  of  their  priodplei.  tBi  the  Imdmff  ktAmnt  of  tMr  tatrnmOkm.  widi « 

wboee  more  deUiled  informfttioii  nimy  be  obtained  by  tboee  wbo  deaire  to  proeacMie  iIk  Mbject 

(tats.)  The  first  reaping-iiMchiiie  thftt  euae  before  the  pobKc  whb  any  ehiiai  to  clBcieBcy  wag 
that  of  Mr.  Smith,  of  DeaostoD.  about  the  year  181 4-15.  when  it  was  tried  befine  a  jorat-oommittee 
of  the  Higlilaiid  axid  Agricvltaral  Society,  and  of  the  Dalkeitb  Panoinf^  SocMty.  the  lalter  hsri^g 
previously  offered  a  premiam  of  XSOO  for  a  perfect  reaping-machine.*  On  that  trial,  tbe  machine 
operated  with  very  considerable  eflbct ;  bat  thoagb  mneh  approved  oi;  in  a  ceneral  rwm,  i 
not  considered  so  complete  as  to  warrant  the  committee  to  a^rad  tbe  pieMia— .  Mr.  Smith's 
chine  eontinoed  flora  nmnber  of  years  to  be  tbe  only  one  at  all  eflhctiTe;  but.  as  it  did 


all  tbe  reqaisite  qoalities  for  perfect  reaping,  it  did  cot  come  into  actoal  ura  beyond  a  very  limited 
tent    The  catting  principle  in  Smiin's  original  machine  isbraotifblly  simple,  being  a  plan 


extent  The  catting  principle  in  Smith's  original  machme  isbraotirally  simple,  being  a  plain, 
smooili-edged,  annauir  anife,  of  aboot  6  feet  diameter,  and  6  indies  broad,  attached  by  arms  to  aa 
axle,  with  which  it  revolves  with  a  veloci^  that  makes  one  revolniion  for  every  8  that  the  ma- 
chine travels  over  tlie  groand.  The  cotter  was  sormoantod  by  a  light  sheet-iron  dram,  or  rather 
flrostam.  of  an  inverted  cone,  about  3  feet  in  bight,  which  serves  as  the  collector  or  gatherer  of  the 
macbioe :  and  this  was  attached  to.  and  revolved  along  with,  the  cattor  and  its  axle.  The  motion 
of  the  cottor  and  gatherer  was  derived  from  a  pair  of  carriage- wheels  fixed  opoa  an  axle,  wbiob 
carries  a  tootlted  b«vel-wliecl.  and  from  this  last  by  a  pinion  aod  horizontal  Amh,  and  second  pair 
of  bevel- wheels,  the  ia«t  of  which  was  fixed  opon'  and  gave  motion  to.  the  cntter-siiaft.  The  car- 
riage-whee  la.  with  their  axle,  bore  all  the  framework  and  gearing  of  the  machine,  with  a  slight 
preponderance  forward :  and  this  preponderance  was  borne  bv  a  small  roller,  placed  ander  the 
lore-part  of  the  framework,  near  the  center  of  the  cotter,  serving  to  presprve  toe  nnffocm  faigfal 
of  the  cotter  from  the  groand— a  pole  projected  backward  from  the  body  of  the  machine,  to  which 
two  horses  were  yoked,  one  on  each  side,  bv  a  splinter  bar,  pasliing  the  machine  beibia  .theoi. 
wm),  as  tho  pole  projected  a  few  feet  behind  the  horses,  it  served  as  a  rudder  to  tbe  machine  ia 
the  hand*  oi  the  driver.  Tbe  circular  cntter  here  adopted  is,  perhaps^  the  moot  perfect  method 
of  performing  tbe  act  of  catting  the  grain,  which  is  done  by  it  In  a  very  sacceasnil  manner— ifai 
machine  being  provided  with  apparatus  for  catting  higher  or  lower,  as  the  crop  may  require.— 
Tbe  gathering  process  is  Ictm  pertect — the  cut  grain  is  carried  round  by  the  motioii  of  the  dran 
to  the  left  side,  where,  as  soon  as  it  is  clear  of  the  standing  cora  ii^frpnt,  it  falls  outward.  Cunning 
a  continuous  swath  at  one  side  of  the  track  over  which  the  machine  has  passed. 

(2224.)  At  a  subsequent  period.  Mr.  Smith  effected  various  improvements  on  his  reaping-ma 
chine ;  and  in  1837  it  was  exhibited  in  operation  at  Ayr,  before  a  committee  of  the  Highlaiid  and 
AgricaUaral  Society,  where  it  performed  to  iKe  satisfaction  of  all  present,  both  in  cutting  and 
gathering ;  bat.  at  the  same  time,  it  showed  marks  of  uDwieldincas,  especially  from  its  greid 
length,  which  is  about  20  feet,  that  utill  rendered  its  general  application  doubtful.  The  chief  point 
of  its  improve  neut.  at  this  trial,  lay  in  the  gathering-dram  being  now  adapted  to  revolve  separata 
from  the  cntter.  with  a  velocity  at  its  periphery  equal  to  tbe  progressive  velocity  of  the  machine  i 
and  in  the  dram  also  bein^  armed  with  rakes,  or  wooden  teetli  inserted  all  over  its  circumference^ 
which  sapnorted  and  earned  the  cut  grain  round  to  tbe  proper  point  of  discharge. 

(2225.)  'The  next  machine  of  importance,  in  the  order  of  time,  is  that  of  ttev.  Patrick  Bdl, 
BOW  minister  of  the  parish  of  Caraiylie.  in  the  county  of  Forfar.  It  appeared  in  operation  in 
1827-8,  and  received  the  sanction  of  the  Highland  and  Agricultural  Society  in  18S9,by  a  premium 
of  Xao.i  For  several  years  thereafter  this  machine  retained  considerable  repute,  and  a  consid- 
arable  namber  of  them  were  made,  and  soccessfally  applied  in  tlie  counties  of  Fife  and  Angas , 
bat  after  all  this  apparent  success,  it  has  also  fallen  into  disuse,  like  its  predecessor.  Mr.  Bell'a 
machine  acts  npon  the  clipping  principle,  the  cutter  being  a  series  of  scissors*  the  upper  bladea 
of  which  are  immovable,  and  of  the  form  of  iaoceles  triangles,  whose  bights  are  10  iocfaea*  and 
bases  about  4  inches,  adapted  to  cut  on  both  edges.  The  lower  blades  are  of  a  similar  form,  each 
Join  tod  upon  a  pin.  in  a  position  corresponding  to  tbe  space  between  tbe  upper  blades^  and  their 
shank  or  handles  are  all  iointed  to  a  traversing  bar,  put  in  motion  by  a  crana ;  diere  are  ten  pairs 
of  such  scinsors,  and  by  tne  above  arrangement,  the  wliole  are  made  to  cut  simaltaneoosly  right 
or  left  Tbe  motion  of  the  cutter  is  communicated  from  the  carriage- wheels,  as  in  Smith's  ma- 
chine, there  being  two  principal  wheels  for  that  porpcMe,  and  two  minor  wheels  to  bear  up  tho 
cutlers  and  fore  part  of  the  machine.  Tbe  gathering  process  is  accomplished  by  an  endless  web. 
which  is  placed  above  and  behind  the  cutter,  revolving  either  to  ri^bt  or  left ;  it  receives  tbe  grain 
as  it  falls  from  the  cutter,  and  is  regularly  carried  to  one  side,  and  dropped  in  a  continuous  swath, 
OS  before.  To  insure  the  falling  of  the  cut  grain  npon  the  web,  there  is  a  light  four-leaved  vaaa 
placed  in  front  of  the  machine,  and  is  made  to  revolve  by  means  of  a  band ;  the  leaves  of  this  vane 
press  gently  upon  the  yet  uncut  grain,  fathering  it  toward  the  web,  until  it  is  severed  below  by 
the  scissors,  wnen  the  web  carries  it  ofi:  For  several  years  thia  machine  bid  fair  to  become  a 
fevorite ;  the  work  was  well  performed  wlierever  the  cora  stood  upright,  and  that  it  would  work 
amon^  laid  corn  was  not  expected  of  it ;  yet  it  is  now  seldom  seen  in  the  field,  and  the  only  cauot 
to  which  its  feilore  can  be  attributed,  is  tbe  complicated  stnictare  of  the  cutter.  A  cutter  con- 
aisting  of  such  a  number  of  parts,  each  of  which  requires  the  most  perfect  adjustment  to  render  U 
eflbctive.  being,  besides,  liaole  to  unequal  wear,  renders  it  yet  more  liable  to  derangement ;  and, 
farther,  as  the  derangement  of  a  single  blade  of  the  cutter  is  sufficient  to  destroy  the  usefulneso 
of  the  machine ;  and  the  rectification  of  the  defective  blade  requiring  a  workman  of  soperior  tal- 
ent, it  most  have  become  both  troublesome  and  expensive  to  cTOct  such  repairs ;  and  this,  added 
to  the  risks  of  delay  in  an  important  season,  seem  to  have  contributed  to  the  gradual  disuse  of 
the  machine. 

(2226.)  Soon  after  the  introduction  of  Mr.  BelTs  reaping-machine,  there  appeared  another  cons- 

Gtitor.  Mr.  Joseph  Mann,  Baby,  near'Wigton,  Cambenand4    Mr.  Mann's  machine  appears  to 
ve  been  oonstracted.  after  many  years'  labor,  so  early  as  1836,  but  it  was  not  exhibhea  m  8ool- 

*  Price  Essays  at  die  Highland  snd  Agrkaltoral  Society,  vol  z.  Preliminary  Votfea 
t  Quarterly  Joamal  of  AgricuUnr^  voL  L  t  Ibid,i  vat  !v. 
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knd  tin  1832,  at  tbe  Hi^land  Society's  Show  In  Relio^  where  it  was  tried  beCwe  a  CoBnitte^ 
with  a  0ucceM  very  aimilar  to  thoae  that  had  irone  before  it.  Tboagh  not  aflbrdiog  entire  mtkima» 
tion.  it  neverthelew  poMessed  some  points  of  eonsiderable  importance.  In  oonscnicti«Mi  it  waa 
more  compact  tlian  some  of  the  previoos  mechinee :  and,  from  the  simplicity  of  its  movements^ 
woald  l>e  less  expensive.  It  was  drawn  by  one  Itorae,  waliiing^  before  tlw  machine,  and  by  tlia 
aide  of  the  standing  corn,  cutting  a  breadth  of  from  3|  to  4  feet,  and  woald,  tlierefore,  cat  nearir 
10  acres  in  10  hoars.  Tbe  catter  was  on  tlie  revolving  principle,  bat  instead  of  being  cirenlar,  k 
ibrmcd  a  polygon  of  12  sides,  each  side  of  the  polygon  being  a  separate  blade,  eanly  removed 
and  changed.  The  gatherer  was  the  revolving  cylindrical  dram  with  rakea,  afterward  adopted 
by  Mr.  Smith,  of  Deanston.  before  alloded  to;  nnt  in  Mr.  Mann's  machine  tlie  dram  revolves  at  • 
considerably  higher  velocity,  making  26  revolations  in  a  miuale,  while  the  cotter  malcea  aboot 
200.  In  this  machine,  therefore,  the  velocity  of  the  reketeeth  is  400  feet  per  minate,  or  nearly 
doable  that  in  Mr.  Smith's  improved  form.    This  high  velocity  of  tlie  rake  carries  away  tbe  eat 

Cin  In  a  thinner  layer  upon  the  nkes,  bat  it  requires  the  application  of  a  comb  to  strip  the  com 
n  the  rekes»  and  thas  secures  its  being  always  dropped  at  one  point  in  the  machine.  Ttie  mo> 
tion  of  tbe  cutter  and  rake  werft  obtained  from  one  of  the  carriage- wheels  as  in  the  othera ;  hot 
here  they  were  communicated  by  pitch-chains,  and  the  front  part  of  the  machine  was  sapportad 
by  ^  casior-wheel,  to  tlie  stem  of  which  the  horse-shafts  were  attached,  the  caslorwheel  running 
by  the  side  of  the  standing  corn.  I  am  not  aware  of  this  machioe  having  ever  made  farther  pro* 
gte99 :  though  1  do  consider  that  it  possesses  some  advantages  over  any  that  have  yet  been  tned« 
ajid,  if  full  V  matured,  miglit  have  sapcraeded  its  competitors. 

(2227.)  lu  viewing  the  subject  of  the  reaping-machine,  three  thinn  have  to  be  specially  ooasid* 
ered.  The  expense  of  the  machine,  the  expedition  it  may  effect  in  reaping  the  crop,  and  the 
saving  in  expcn^w  that  may  be  effected  bv  it  The  last  described  machine  coold  certainly  be 
procured  at  a  pr/te  uot  exceeding  i.'30.  The  same  machine  was,  perhaps,  not  capable  of  reaping 
an  acre  per  houAonsccutively  ;  its  eflbct  may,  therefore,  be  restricted  to  8  acres  per  day,  beings 
abooi  12|  days  to  everv  100  acrea  It  will  follow,  tlierefore.  that  on  a  large  farm  two  machinee 
might  l>e  reqaisite,  making  an  outiay  of  i)60.  To  qualify  thia  ontiay,  the  expense  of  reaping  (as 
ascertained,  by  Bell's  machine.)  has  been  estimated,  incloding  the  expense  of  binding  up  the 
slieaves.  at  3sl  per  acre ;  while  the  minimum  exnense  of  reaping  by  the  hand  is  taken  at  7s.  per 
acre,  and  the  maximum  may  run  to  12s.,*  bat  talcing  the  mean  at  9s.,  gives  three  times  the  ex- 
pense of  machine-reaping.  For  100  acres,  therefore,  cat  by  hand,  the  expense  woold  be  £4i, 
while  that  by  tbe  machine  is  only  XlS,  giving  a  saving  of  the  entire  price  of  the  machine  in  one 
year.  But  suppose  the  price  of  a  machine  coald  be  saved  even  in  two  years,  tbe  advantage* 
would  be  very  great,  ntider  the  sapposition  that  an  effective  machine  could  be  procured  lor  il30. 
It  is  deserving  of  consideration,  also,  that  aithoagh  no  reaping  machine  is  to  be  expected  capable 
of  cutting  down  the  crops  in  every  possible  state,  yet  we  may  infer  that,  even  on  a  farm  of  or* 
dinary  extent,  such  a  breadth  of  crop  may  be  fband,  in  almost  any  season,  capable  of  being  cot 
by  a  machine,  as  would  rave  half  the  expense  of  its  parehase.  To  obtahi  an  eflbotive  and  darable 
reaping-machine  is»  therefore,  yet  an  important  object  to  the  farming  interestt 

(2228.)  In  the  present  times,  it  may  be  safely  averred  that  the  otay  means  of  reaping  is  by  the 
aicMe  and  the  tcythe.    The  first  is  a  very  simple,  bat,  at  the  same  time,  so  far  as  tt  goes^  a  ytgj 
efficient  instrument.    It  is  employed  in  varioos  states,  not  diflMng 
mach  in  general  form,  though  exhibiting  marked  di^rences  in  tbe  Fig.  410. 

detail ;  but  these  varieties  are  confined  onder  two  very  distinct 
forms,  the  tooted  and  the  smooth-edged  sickles.  Fig.  416  repre- 
sents the  toothed  sickle,  an  instrument  so  well  known  that  it  re 
qnires  little  description  here.  The  blade,  in  the  common  toothed 
sickle,  is  principal^  made  of  iron,  but  with  an  edging  of  steel ;  the 
^  teeth  are  tormed  by  striking  with  a  chisel  and  hammer,  in  the  man- 
ner of  file-cuttina;,  the  cutting  being  only  on  the  lower  side ;  bat 
when  the  blade  has  been  bent  to  the  proper  form,  tempered,  and 
ground  on  tlie  smooth  side,  the  serratares  are  brought  prominentlpr 
oat  on  the  edge  of  the  blade;  and  as  the  striking  of  me  teeth  is 
performed  in  a  position  ubiique  to  the  edge  of  the  olade,  at  an  angle 
of  about  70^,  the  scrrataras  on  the  edge  acquire  what  is  called  a 
hook  toward  the  helve,  thas  causing  the-inslrament  to  cut  keenly  in 
that  direction  when  drawn  through  the  standing  corn.  When  the 
blade  has  been  thus  finished,  a  wooden  heive  of  the  simplest  form 
is  fitted  upon  the  pointed  tine  formed  at  its  root  for  that  purpose. 
The  toothed  sickle  is  made  with  various  degrees  of  curvature  and 
of  weight,  but  chiefly  as  represented  in  the  figare,  and  it  has  been  TBI  tootrid  sickli. 
the  subject  of  several  patents,  chiefly  dependioe  on  the  formation 

of  tlie  blade.  One  of  these  is  only  of  two  or  three  years'  standing,  and  promises  to  be  an  im- 
portant one.  Messrs.  Sorby  tc  Son,  of  Sheffield,  are  the  patentees ;  and  the  principle  apon  which 
their  patent  is  based  is  a  blade  of  rolled  cast^steel  swedged  into  a  form  that  gives  a  safflcient  de- 
gree of  siifTness  to  the  blade,  without  the  inorease  of  weight  that  accompanies  the  thick-backed 
or  the  ether  patetvt  ribbed-back  sickles.  In  the  new  patent,  Ate  advantage  of  a  small  quantity  of 
the  very  best  material— cast-steel — is  combined  with  extreme  lightness  and  a  dae  degree  of 
strength  and  stiffness,  the  latter  arising  from  the  swedged  or  moulded  back. 

(2229.)  The  tmooth-edged  sickle,  or  scytke-hook,  as  somettoes  called,  differs  fivm  the  former 


[t  For  practical  remains  on  the  two  most  promismg  niehines  in  oae  in  the  United  States  ae* 
tbe  letter  from  Mr.  Bowling,  of  Virginia,  in  tbe  present  (Mareb)  Nomber  of  ||ie  Monthly  Journal  of 
Agrteahnre.  '  Ed,  Farm.  Lib.] 
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in  bottMr  broader  in  the  bhde.  and  kMgier  wlilw].  but  in  carvntore  -it  reeeublea  the  fonner :  snd 
iUchiel  dttterance  lieM  in  being  (rrouod  on  both  sides,  Bo  lorm  n  liue  and  ihiu  alinrp  ed^je.  Like 
the  tooUied  sickle,  the  blade  has  oodergoiie  variouii  iiupruxemeiils;  and  Ur.  Corby's  cast-steel 
•wedge  blade  is  aJso  extended  to  tlie  smooth-edged  sickle. 

(SSaoj  ]u  tlie  Ihnnatbu  of  tlie  sick'e.  the  cnrvaiore  of  the  blade  is  a  point  of  more  importano* 
dan  to  a  careleNi  (ibservor  niay  appear;  and  thouftli  the  ortlioarjr  reaper  is  seldom  qualified  to 
Judge  in  this  matter,  lie  may  feel  pk'ased  to  be  inlormed  tliat  there  b  a  certain  cor\-ainre  tliat  will 
give  to  the  muscles  of  his  right  arm  the  least  possible  cause  (or  exertion,  while  iIhto  are  other 
onnres  that,  if  given  lo  the  blade  of  the  -sickle,  would  cause  him  to  expend  a  great  amoout  of  un 
iMcensary  ex<srtiun  in  tlie  arm,  and  a  cousuqueut  unncoessaiy  fatigue  would  follow.  JPig.  417 
which  repreMnis  the  smootli-cdged  sickle,  has  a  curvature  ap> 
pnmchiug  very  near  to  that  which.  In  this  instrument,  may  be 
tanned  the  cwree  nfhoMi  exrrlion  ;  and  throogiioat  tliat  portioa 
of  tlie  aieklc  tint  performs  the  cuuliig  process,  it  possesses  this 
peculiar  property,  fmm  tlie  following  circumstance.  Uiat  lines 
diverging  from  die  center  of  tlie  han«lle  of  tlie  sickle  at  a,  and 
intersecting  tlie  rurve  of  tlie  cuttiug-adgtt.  all  the  divei^ing  lioea 
will  liirm  equal  angles  with  the  tangeoia  to  the  curve  at  tlie 
pointa  of  intemection.  This  property  gives  to  the  cuttlng'Cdge 
n  uni&irm  tendency  to  cut  at  every  noiut  in  its  lengtli,  wiiliout 
any  otlicr  exertion  tlian  a  direct  pnll  upon  tlie  helve ;  were  the 
curvature  less  at  any  point,  a  iiressure  of  tlie  hand  would  be  re* 
quired  to  keep  the  edge  to  the  work,  and  were  Uie  curvature 
greater  at  any  point,  or  on  Uie  whole,  the  exertion  to  make  th« 
cut  would  be  greater,  as  it  would  tlien  become  more  diruct  in- 
■lead  of  the  oblic^no  drawing  or  lutirimr  cut,  which.  In  all  case% 
la  the  most  ofleciive.  and  proiluctive  ofli'ast  resistance. 

(2S31.)  A  mode  of  using  the  smootheilged  wickle  baa  of  lam 
years  come  into  some  repute*,  known  in  Scotland  by  the  provin- 
ohil  term  dingtrng-im  (striking-in).  In  this  process  the  sickle  in 
not  drawn  throo^'h  tlie  straw,  but  b  struck  against  it,  aomewhat 

in  tlie  nmniier  ot  using  a  scythe ;  indeed,  the  practice  originated    THE  shootr-kdqkd  sickli. 
fai  the  attempt  that  was  msde  some  3'ears  ago  to  introduce  the 

Hahiault  scytlte  in  the  harvest  operalknui  of  this  countiy,  but  without  sncceas.  In  the  (dinging- 
in)  practice,  tlio  IcU  hand  b  employed,  with  its  back  toward  the  right,  in  slightly  bending  flows 
tlie  grain,  and  holding  it  to  the  bkiw  of  the  sickle.  A  msn  practiced  in  this  mode  of  working 
will  do  one-half  more  work  than  is  usually  done  in  the  common  way ;  but  the  stubble  u  left  lesi 


l«irular.  and,  except  by  ver>'  expert  bands,  there  b  a  want  of  tidiucas  in  the  proccMk^ 

(9233.)  Tlie  nej^lke  is  also  extensively  uwd  as  a  reaping  instrument,  bat  more  especially  in  Kng- 
Ivid,  and  in  some  of  tlie  iionhem  counties  of  6<*otland,  chiefly  for  the  barley  and  oat  cropi^ 
tliough  in  some  localities,  also,  for  wlieat.  The  common  hav-acythe  is  used  for  thb  purpose,  in 
most  casesi  whh  the  addition  only  of  a  very  light  rail  or  ctaitlc,  sometimes  attached  to  the  liandle^ 
and  in  other  cases  to  the  heel  of  the  bhido,  as  in  tlie  annexed  cot,  fig.  418,  wbicn  b  the  oommoA 
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TRI  CRADLI-SCTTHR  fOK  RIAPIKO. 


•eythe.  fitted  iiir  reapinir.  In  Uie  acyihe  monnted  b  tlib  manner,  th^  use  of  the  nU  or  cradla 
WUI  be  obvious,  being  tlie  radh^cting  of  ihft  svvsih  hito  a  romi  art  body,  and  deposittng  the  saoM 
In  as  reirnlar  a  niaiiff^  an  |ior«ihl(>,  prrpamtory  to  the  binding  of  it  Into  a  mm' 

(S2:»3.)  For  a  fonsidcnihle  pericNl.  a  nryllm  nitmntd  hi  a  differpiit  form  has  been  in  use  for  ifaa 
purpose  of  leaping,  and  it  b  bdioved  that  iu  introduction  can  be  traoed  lo  BaaAhure  or  Aber* 
(803) 
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4eeikiliira,  whtfie  the  fCJyfhe  is  nAm  vxtemAwtAj  owd  fiir  reBping.  About  ten  yean  ago  thhi 
fona  of  Mvthe  oune  more  promlMeQtly  befere  the  paUlc,*  aad,  ibr  a  time,  gained  oonaMerable 
repute  onaer  the  name  of  the  Cradle-$cythe.  Of  thia  form  of  monnting  a  reaping>acythe,  them 
are  many  varieties;  bat  tbey  all  ame  in  one  point,  that  of  having  two  short  helves,  the  on« 
branching  out  of  the  other,  instead  of  the  common  lone  helve  or  soead.  Fig.  419  is  a  view  of  the 
cradte-scythe  in  one  of  its  most  approved  forms»  wnerein  a  is  the  scythe-blade,  b  the  principal 
belve,.to  which  the  blade  is  attached  in  the  osoal  wa]^,  the  hook  of  the  tine  being  sank  into  th« 
wood,  and  an  iron  fenile  brought  down  over  the  tine,  binding  it  firmly  to  the  wood ;  bat  the  blada 
is  fiurdier  supported  by  the  addition  of  the  light  stay  e,  termed  by  mowers  the  grata-naU.  The 
minor  helve  a  is  tenoned  into  the  former,  and  the  two  handles  ej  are  adjusted  by  wedges  in  the 
usual  way,  to  the  higfat  and  mode  of  working  of  the  mower.  The  cradle  or  rake  consists  of  a 
little  wooden  standanl  g,  about  8  inches  hijg^h,  jointed  to  the  heel  of  the  blade,  so  as  to  fold  a  little 
up  or  down  across  the  blade ;  into  this  are  inserted  three  slender  teeth,  following  the  direction  eC 
the  blade,  and  mav  be  from  6  to  15  inches  long ;  the  head  of  the  standard  is  supported  by  a  sleo* 
der  rod  of  iron,  wnicb  stretches  about  18  inches  up  the  handle,  where  it  is  secured  by  a  small 
screw-nut,  capable  of  being  shifted  up  or  down  to  alter  the  position  of  the  standard  and  its  teeth 
to  suit  the  lay  of  the  com.  The  standard  or  rake-head  was  at  one  time  recommended  to  be  made 
in  the  segment  of  a  eircle,t  for  which  there  seems  no  good  reason,  either  practical  or  philosoph- 
ical ;  but  the  idea  was  seized  upon,  and  the  cradle-scythe  mounted  in  that  form  was  widely  dia> 
tributed ;  but  instead  of  thia  supposed  improvement  tending  to  increase  the  favorsble  opinkm  of 
sc  vthe-reaping,  the  practice  seems  rather  on  the  decline ;  and  there  is  good  reason  to  believe  that 
this  malformatiou  of  the  rake  may  have  had  no  small  share  in  producing  a  distaste  for  scythe- 
reaping  as  a  practice ;  whereas,  under  proper  management,  and  a  judicious  choice  of  imple* 
ments,  there  can  be  no  doubt  of  conaidenble  advantages  being  attainable  from  acythe-reapmg^ 
as  compared  with  the  sickle. 

(9S84.)  It  is  believed  by  v«ry  competent  Judges^  that  the  figure  here  given  of  the  cradle-scytfie 
possesses  all  the  advantages  that  are  derivable  from  usbiar  this  instrument ;  and,  in  addition  to  the- 
details  already  given,  I  mav  add  that  the  length  of  the  blade  is  from  3  feet  4  inches  to  3  feet  6 
inches ;  the  left  or  principsl  helve  is  about  4  feet,  the  other  3  feet  measuring  direct  from  the  heel 
in  both  cases :  the  distance  between  the  helves,  where  the  handles  are  applied,  is  24  inches ;  and 
in  setting  the  blade  the  following  rule  is  to  be  observed :  When  the  framed  helves  are  laid  flat 
on  a  level  surface,  the  point  of  the  blade  should  be  from  18  to  20  inches  above  that  surface,  and 
measuring  from  a  point  on  the  left  helve,  3  feet  distant  from  the  heel  of  the  blade  in  a  straight 
line,  as  at  6,  the  extremity  of  the  blade  should  be  also  3  feet  distant  from  the  point  b.  Iron  bas^ 
in  many  cases,  been  subatituted  for  wood  in  the  construction  of  itie  helves  ,•  iMit  it  does  not,  by 
any  means,  appear  to  be  so  well  adapted  to  the  pur(K>8e  as  the  wooden  helves;  when  construct^ 
ed  of  iron,  if  they  are  manie  sulBciently  light,  there  is  too  muoh  elasticity  in  the  fabric,  which  is 
fatiguing  to  the  workman,  by  reason  of  the  tremor  produced  at  every  stroke  of  the  scythe. 

(2235.)  As  essential  appendages  of  the  8cythe,there  must  be  kept  in  view  the  scytke-^tone,  with 
which  it  is  kept  in  proper  cutting  order:  a  soft,  fine-^ined  sandstone  is  the  proper  material  firom 
^which  it  should  be  selected ;  and  as  for  applying  it,  it  were  difficult  in  words  to  describe  the 
proper  mode  of  doing  so,  but  the  following  may  suffice  to  give  the  uninitiated  some  notbn  of  the 
process.    The  scythe  is  placed  on  the  left  side  of  the  mower,  with  the  point  of  the  blade  resting 
on  a  small  stone  on  the  ground,  the  heel  of  the  blade  and  helve  being  supported  by  the  left  hand ; 
the  scythe-stone,  which  is  about  10  inches  long,  is  grasped  by  one  end  m  the  right  hand,  and  is 
tlnisappUed.  oroesbg  the  blade.  The  effect  ofthe  siuurpening  is  produced  by  makingriiding  strokes 
mrith  the  stone  along  the  blade  on  each  side  altematelv,  upward  and  downward ;  but  the  down- 
wmrd  stroke*  only,  or  those  toward  the  point  of  the  blade,  niould  be  the  effective  ones,  the  retomo 
ing  stroke  of  the  stone  touching  the  blade  but  lightly.    The  object  of  this  mode  of  treatment  is 
based  on  the  principle  that  the  scythe  cuts  after  toe  manner  of  a  saw;  though  the  teeth  are  not 
irery  prominent,  still  the  fine  serrature  is  there ;  and,  to  make  it  cut  with  the  best  eflect  it  most  be 
hooAM  toward  the  point  of  the  blade,  or  in  the  direction  of  its  motion,  when  cutting ;  and  the  ap« 
pHcatkm  of  the  stone,  as  above  described,  produces  this  direction  ofthe  minute  teeth  in  the  catting- 
adgpe.    The  strolies  of  the  stone  cannot  cooveniendy  be  carried  over  the  whole  length  of  the  blB& 
at  one  throw  of  the  hand,  hence  the  sharpening  begins  at  the  heel,  and  proceeds  downward ;  but» 
finom  the  position  described,  there  still  remain  a  few  inches  at  the  point  untouched ;  and.  to  reach 
this  pmt  with  the  stone,  the  mower  lifts  up  the  blade^  by  selsfakg  it  about  the  middle  widi  the  left 
haira,  and  brining  it  to  a  horizontal  position — the  helve  still  resting  partly  on  the  ground,  and 
partly  a^inst  his  bodv,  he  is  enabled  to  complete  the  process  of  sharpenbg.   Throughout  this  oper- 
ation, it  IS  to  be  specially  observed  that,  in  applying  the  stone,  it  must  uways  be  held  fiat  upon 
h0tk  sides  of  the  blade;  if  this  ia  not  attended  to,  either  the  edge  will  not  be  improved,  or  it  will 
be  it>mided  of£  and  the  consequence  of  this  last  efiect  will  be  that  the  scythe  will  speedily  be  unfit 
for  cntcinguntll  it  be  re-ground. 

(es36.)  The  Urike  or  atritkU,  which  is  also  used  in  die  riiaipeniittg  of  the  scythe,  principally  for 

giving  it  a  finer  edge— though  this  is  veiy  frequently  a  miscaaen  notion— is  formed  of  a  piece  of 
ard  wtwd,  about  15  inches  long,  one  end  of  which  is  shaped  into  a  handle;  the  body  of  it  is  some- 
times 1  \  inches  square,  but  in  most  oases  it  is  about  9  inches  broad,  by  |  inch  thick.  It  is  coated 
•ver  -with  granolated  emety.  imbedded  in  a  cement  saoh  as  glue ;  and,  to  produce  the  best  effeotii, 
the  emery  should  be  of  a  medium  degree  of  fineness.  Tlie  strickle  being  a  light  instrument,  it  is 
always  attached  to  the  helve  of  the  scythe,  and  i8»  therefbre,  alwavs  at  hand,  ready  to  be  applied 
Ib  tbe  event  of  any  aeoidenlal  ii^ury  to  the  edge  of  the  scjrihe  being  sustained ;  while  ^  stooe^ 
firoaa  Its  greater  weight,  can  only  be  resoTled  tt>  at  the  landings,  where  it  lies  In  madlneos 

(2937.)    The  hawl  stubUe-rake, — The  gleanings  of  the  stubble  is  an  object  of  oonsideraF 
ble  vftloe,  and,  to  secure  it  for  the  beaeib  of  tbe  former,  different  implements  are  employed. 
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them  Ui  the  hone-veke;  hnt,  in  the 
ft  very  good  porpoee.    Fig.  490  is  ft  repi 

f1f.4tOL 


The  principel  and  the  moit  eftoilTe  of 
that  machine,  the  hand-rake  ia  fbond  lo 
tion  of  thia  rake,  and  it  ia  of  veiy 
■impic  oonetmction,  the  form  be- 
ing precisely  that  of  the  bay-rake, 
bat  of  enlarged  diroensiona.  The 
head,  a  6.  is  5  feet  Icmg,  and  abonld 
be  made  of  good,  tongh  aah,  91  by 
9  inchea;  the  helve  e  d  may  be  6 
feet  in  tiight,  of  the  aame  material, 
and  fomisbed  with  a  handle  e  that 
ean  be  fixed  in  any  deaired  poai- 
tioo,  by  meana  or  a  ferole  and 
wedge.  The  helve  ia  tenoned  in- 
to the  head,  and  anpported  by  the 
faon  brace  /,  e,  g.  The  teeth  are 
of  iron,  7  inches  in  length,  and  aet 
at  4  inchea  apart,  but  formed  in 
the  lower  part  m  that  the  bend 
leata  on  the  ground,  preventing 
the  points  of  the  teeth  penetrating 
end  mixing  the  earth  with  the 

tleaninga.    The  best  method  of 
King  the  teeth  is  by  a  screw-nut, 
aa  in  the  horserake,  as  they  are 

thereby  eaaily  removed  in  the  case  of  being  broken,  withont  riak  of  injuring  the  hand     It  !■  also 
•dnsabie  to  have  tbe  enda  of  the  head  hooped,  to  prevent  aplittang^-J.  8.] 


THE  BAND  8TUBBLI-EAKI. 


35.  CARRYING  IN  AND  STACKING  WHEAT,  BARLEY,  OATS,  BEANS, 
AND  PEASE  ;  AND  THE  CONSTRUCTION  OF  CARTS. 


"  Inwsrdlj  smiling,  the  proud  &rmer  views 
The  risijig  pyremids  thst  grace  bis  yard. 
And  counts  his  Inrfce  increase ;  bis  bams  are  stored. 
And  groaning  staddles  bend  beneath  their  load." 

SoiuutviiXB. 

(2238.)  It  is  necessary  tbat  reaped  com  romain  for  some  time  in  stook 
in  the  field,  before  it  will  keep  in  laree  quantities  in  the  stack  or  bam. — 
The  length  of  time  will,  of  course,  depend  entirely  on  the  state  of  the 
weather ;  for  if  the  air  is  dry,  sharp,  and  windy,  the  com  will  be  ready  in 
the  shortest  time — while  in  close,  misty  damp,  it  will  require  the  longest 
time ;  but,  on  an  average,  for  wheat  ]  week,  and  for  barley  and  oats  2 
weeks,  will  suffice.  In  this  respect,  the  superiority  of  the  mown  oTer 
reaped  com  manifests  itself— mown  wheat  being  ready  for  the  stack  in  4 
or  5  days,  and  barley  and  oats  in  8  or  10 — ^the  chief  cause  of  the  difference 
being  the  loose  and  open  state  in  which  mowing  leaves  the  straw  in  the 
aheaf. 

(2239.)  Mere  dryness  to  the  feel  does  not  constitute  all  the  qualities  re- 
quisite for  making  new  cut  com  keep  in  the  stack.  The  natural  sap  of  the 
plant  roust  not  only  be  evaporated  from  its  outside,  but  also  from  its  inte- 
rior ;  and  the  outside  may  feel  quite  dry,  while  the  interior  may  be  far 
from  it ;  and  the  knowledge  of  the  latter  property  constitutes  the  whole 
difficulty  of  judging  whether  or  not  com  will  keep  in  the  stack.  There  is 
one  criterion  by  which  whether  or  not  a  sheaf  is  nt  to  keep  may  be  ascer- 
tained with  almost  certain  success,  which  is,  that  if  the  sheaf  feel  quite  dry, 
the  straws  be  loose  and  easily  yield  to  the  fingers,  and  the  entire  sheaf  ieel 
light  when  lifted  off  the  ground  by  the  hand  thrust  through  the  middle  of 
the  band,  the  sheaf  is  ready ;  for  if  it  present  all  these  qualities  at  the  band, 
where  it  is  most  compressed,  the  rest  will  be  sure  to  be  won.    While  win- 
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ning,  it  is  as  probable  that  the  sap  of  the  cereal  n^ains  is  converted  into 
woody  fibre,  as  that  of  clover  on  oeing  converted  into  hay  (2139). 

(2240.)  The  winning  of  corn  is  comparatively  an  easy  matter,  when  the 
weather  is  dry ;  but,  in  windy  and  showery  weather,  the  stooks  are  apt  to 
be  blown  down  and  become  wet,  and  incur  the  trouble  of  setting  up  again 
at  the  first  moment  of  calm.  When  the  air  is  calm,  dull,  damp  ana  warm, 
every  species  of  grain  is  apt  to  sprout  in  the  stook  before  being  ready  for 
the  stack«  When  much  rain  falls,  accompanied  with  cold,  the  grain  be- 
comes sooner  ready  than  the  straw  for  the  stack  ;  and,  to  win  the  straw, 
the  bands  are  not  unfrequently  obliged  to  be  loosened,  and  the  sheaf  spread 
out  to  dry  in  the  wind  and  sun  ;  and  in  like  manner  the  sheaf  should  be 
spread  out,  even  in  dry  weather,  when  a  lai'ge  proportion  of  young  grass 
is  mixed  among  barley-straw.  When  barley  is  mown,  it  is  quite  practica- 
ble to  get  rid  of  much  of  the  grass  among  it,  by  the  gatherers  shaking  the 
grass  out  of  the  swathes  by  the  com  end,  before  laying  the  com  into  the 
bands.  This  extra  process  of  shaking  will,  no  doubt,  lose  some  time,  but 
it  is  probably  better  to  lose  a  little  time  in  the  mowing  than  subject  the 
com  to  perhaps  a  week  longer  exposure  in  the  field.  It  is  scarcely  practi- 
cable to  shake  out  grass  in  reaping,  as  the  hook  would  require  to  be  laid 
aside  while  both  the  hands  were  engaged  in  shaking  every  handful ;  and 
to  cut  the  stubble  as  high  as  the  grass  would  be  preposterous.  An  extra 
hand,  therefore,  would  be  required  for  this  purpose  among  reapers  on  ev- 
ery 2  ridges.     Com  wins  in  no  way  so  quickly  as  in  gaits,  fig.  415. 

(2241.)  While  the  first  reaped  com  is  winning  in  the  field,  the  stack- 
yard should  be  put  in  order  to  receive  the  new  crop,  by  removing  every- 
thing that  should  not  be  in  it — such  as  old,  decayea  straw,  weeds,  imple- 
ments, &c. ;  but  no  such  use  as  the  latter  should  ever  be  allowed  of  a  stack- 
yard, as  implements  should  be  put  into  their  proper  places  when  their  re- 
spective season  for  use  expires.  Where  stathels  are  used,  it  should  be 
seen  that  they  are  in  repair ;  dry  straw  should  be  at  hand  to  foim  the  bot- 
toms of  new  stacks,  where  stathels  are  not  used  ;  and,  even  where  they  are 
in  partial  use,  straw  is  required  for  the  stacks  built  on  the  ground,  as  sta- 
thels can  only  be  placed  round  the  utmost  limits  of  a  stack-yard,  unless  an 
inordinate  space  of  ground  is  appropriated  to  it,  with  a  cart-road  between 
every  2  rows  of  stathels,  as  already  commented  on  at  (70).  Straw-ropes 
should  also  be  provided  for  coveiing  the  barley-stacks,  in  case  of  threat- 
ened rain. 

(2242.)  The  descnption  of  a  statTiel  or  ttaddle  is  given  in  (70),  and  a 
perspective  view  in  fig.  24,  which  is  a  framing  of  wood  put  together,  to 
remain  in  a  pei'manent  form  upon  stone  props,  made  up  ot  3  parts-— a  sole 
h,  a  pillar  e,  and  bonnet  d.  It  has  been  brought  to  my  notice  that  a  better 
form  of  stathel  would  be  to  have  the  frame  in  2  pieces,  to  remove  into  a 
shed,  and  be  protected  from  the  weather,  when  not  in  use.  Such  a  mova- 
ble frame  would  answer  the  purpose  as  well  as  a  permanent  one ;  but, 
when  removed,  the  props  should  require  to  be  removed  also,  otherwise 
they  will  be  driven  over,  and  perhaps  broken,  or  at  all  events  disjointed, 
and  their  replacement  would  create  a  good  deal  of  trouble  when  wanted ; 
and  this  is  a  species  of  trouble,  perhaps,  more  serious  than  the  decay  of 
the  wood  of  a  ti-ame  1  year  or  2  sooner  than  it  would  otherwise  be.  True, 
the  props  could  be  made  of  one  piece  of  cast-iron,  which  they  sometimes 
are ;  and,  where  stones  are  scarce,  this  material  seems  indispensable ;  but, 
where  stones  are  plenty,  they  make  cheaper  props  than  cast-iron  ;  and,  al- 
though cast-iron  ones  would  be  easily  removed,  the  soles  on  which  they 
rest  would  still  be  liable  to  be  broken,  and  the  setting  them  again  on  a 
level  would  impose  considerable  trouble  and  expense.    So  that,  on  the 
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whole,  such  a  slBthel  u  u  ahovm  io  fig.  24  will,  in  rov  opinion,  answer  well 
for  ordinary  ftrms.  The  frnming  is  made  heavy,  the  acantlingi  being  9 
inches  in  tne  side — a  size  whicb  the  Scots  fir  easily  attiuns,  because  it  is 
to  be  permanent  in  its  position,  and  to  last  a  long  time,  remaining  serrice- 
kble  for  a  lease  of  SO  years ;  but,  of  course,  where  larch  is  abandant. 
smaller  scantlings  will  be  handier,  equally  strong,  and  last  perhaps  longer. 
Stathels  require  no  straw  to  render  them  fit  for  building  stacks  npon. 

(2243.)  A  ttool  qfttrawjvr  a  ttaci  is  made  in  this  way  r  Stick  a  fork  a, 
fig.  421,  upright  in  the  ground  in  the  center  of  the  intended  site  of  the 
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•tack.     Put  a  quantity  of  dry  straw  around  the  fork,  and  ehake  it  up  at 

£iu  would  do  the  litter  of  a  horse,  spreading  it  out  to  about  the  size  and 
rm  the  stack  should  occupy  on  the  ground.  Take  a  long  fork  b,  with  the 
radius  of  the  stack  marked  upon  its  shaft — embrace  the  upright  fork  a  be- 
tween its  prongs,  and,  holding  its  shall  at  the  specified  distance  of  the  ra- 
dius, push  in  or  pull  out  the  straw  with  your  feet,  as  seen  fix>m  c  to  d,  into 
the  shape  of  the  circle  described  by  yourself  in  walking  round  the  circum- 
ference of  the  stool. 

(2244.)  Havine  made  these  preparations,  on  the  supposition  that  the 
corn  is  ready  to  be  carried  iu  and  stacked,  the  first  diing  is  to  provide  an 
efficient  person  to  fork  the  com  in  the  field  to  the  carts — a  man  being  the 
best  for  the  work,  as  he  is  able  not  only  to  wield  the  Bheaves  with  ease, 
but  possesses  dexterity  to  place  the  sheaves  in  the  position  most  convenient 
for  the  plowman  to  build  them  on  the  cart ;  for,  Inrowing  sheaves  in  any 
maoDer  upon  the  cart  makes  the  forking  no  easier  for  the  forker,  while  tt 

Eves  the  plowman  much  additional  trouble  to  turn  the  sboaves  upon  the 
ad,  where  his  footing  is  not  very  secure.  A  loss  of  2  or  3  minutes  in- 
curred in  this  way  in  loading  each  cart  makee  a  considerable  loss  upon  the 
day's  work.  The  steward  shonld  build  the  stacks,  unless  he  is  specially 
vngaeed  widi  the  reapers  in  the  field,  when  another  man  should  be  faired 
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to  Btack ;  but  on  a  large  farm  more  than  1  stacker  may  frequently  be  re* 
quired  at  a  time.  When  more  than  1  stacker  is  employed^  each  should 
have  the  same  head  of  carts  leading  to  him,  even  when  both  heads  are 
leading  from  the  same  field,  that  the  com  may  be  regularly  supplied  to 
him. 

(2245,)  The  cart  is  the  vehicle  employed  in  carrying  in  com.  The 
common  cart,  mounted  with  a  framing  called  topt,  is  used  in  some  parts 
of  the  country ;  while,  in  others,  the  com-csri,  di^erent  forms  of  which 
are  represented  and  described  below  by  Mr.  Slight,  is  employed,  the 
body  of  which  is  put  on  the  axle  and  wheels  of  the  common  cart,  and 
provided  with  ropes  to  hold  on  the  load.  Of  the  two  sorts  of  carts  for 
this  purpose,  I  prefer  the  corn-cart,  as  it  carries  the  load  lower  to  the 
line  of  draught;  and  it  is  provided  with  a  plank,  called  the  lead-treef 
for  the  plowman  to  stand  u^pon  when  forking  off  the  lower  part  of  the. 

(2246.)  The  horses  are  usually  yoked  double  in  leading  time,  as  there  is 
only  one  man  to  each  pair  of  horses  ;  and  there  may  be  inequalities  in  the 
fields  and  roads  which  require  the  force  of  2  horses  to  surmount.  As  I 
have  had  occasion  to  mention  the  price  of  the  harness  required  for  the 
plow,  I  may  here  enumerate  those  for  the  cart.  In  addition  to  the  collar 
and  bridle,  there 


Saddle  and  girth 99  Iba.  weight,  worth  £1    9    0 

Breeching • 10        ..  ..100 

Two  baiok-btiida  and  girth 8        ..  ..        0  16    0 

Cart-chaiiia. 14        ..  at  7d.  per  ih.  0    8    9 

Stretcher..... —        0    3    0 

Total 54lb0.  £3    9    9 

In  Forfarshire  the  trace-horse  is  harnessed  in  a  different  manner.  A 
broad  strap  is  hooked  to  the  back  of  the  upper  part  of  the  collar,  and  ter- 
minates at  the  other  end  in  a  crupper,  ana  a  haunch-strap  passes  down  in 
each  side  to  support  the  trace-chain.  This  plan  supports  the  stretcher 
weU,  and  prevents  it  falling  so  low  as  the  hocks  of  the  horse  in  the  turn- 
ings, but  it  confines  the  action  of  the  horse  by  buckling  the  shoulder  and 
tail  together,  and  when  the  bearing-rein  is  passed  over  the  harness,  th« 
horse's  head  is  very  much  confinedi  Harness  leather  is  best,  in  the  long 
run,  though  dearest  at  fii'st.  Double  cart-ropes  measure  24  yards,  single 
12  yards,  and  cost  4^d.  per  lb.  Hemp  and  Manilla  reins  cost  5^d.  per  lb. 
There  should  always  be  double  reins  used  with  the  cart,  whether  the 
horses  be  yoked  single  or  double.  The  double  reins  are  connected  at  the 
end  with  a  tie  and  loop  to  hang  on  any  hook,  or  slip  below  any  part  of 
the  harness.  With  the  collar  and  biidle,  the  shaft-horse  carries  58^  lbs. 
of  harness,  and  the  trace-horse  341  lbs. 

(2247.)  In  carrying  the  crop  on  the  ground,  the  object  is  to  do  as  little 
injui'y  as  possible  to  tlie  land  with  the  cart-wheels,  especially  to  young 

grass ;  and  for  this  reason,  as  well  as  forming  an  excellent  guide,  the 
orses  should  walk  in  the  open  furrow  between  the  ridges  in  eveiy  alter- 
nate furrow,  while  the  wheels  pass  along  the  furrow-brow  of  the  ndge  on 
each  side.  When  com  is  cut  with  band-won  reapers,  the  stooks  of  S 
ridges  being  placed  on  1,  the  cart  clears  the  produce  of  2  ridges,  and  the 
same  may  be  the  case  with  mown  com,  provided  the  bandsters  are  in- 
structed to  set  the  stooks  in  the  same  manner  upon  the  ridges  while  work- 
ing across  them.  In  threaving,  the  stooks  being  set  on  every  ridge,  the 
former  is  obliged  to  go  from  one  ridge  to  another  to  clear  2  ridges,  whicb 
4»casions  much  loss  of  time. 
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(2248.)  A  corn-cart  is  loaded  with  sheaves  in  this  way :  The  bodj  e^ 
fig.  421,  is  firet  filled  with  the  sheaves  lying  with  their  hutt-ends  toward 
the  shaft-horse's  rump  at  one  end,  and  the  back  end  of  the  cart  at  the 
other.  When  the  com  is  on  a  level  with  the  frame  or  ihUmenU  of  the  cart, 
the  sheaves  are  then  laid  across  the  body  of  the  cart  in  a  row  along  both 
sides  of  the  frame,  with  the  butt-ends  projecting  as  far  beyond  the  frame 
as  the  band,  as  at  ^  and  g ;  the  sheaf  on  each  comer  of  the  frame  being 
held  in  its  place  by  being  transfixed  upon  a  spike  attached  to  it  Another 
row  of  sheaves  is  placed  above  the  first,  and  the  comer  ones  kept  in  their 
places  by  a  wipp  of  com,  held  fast  by  the  band  being  placed  under  the 
adjoining  sheaf.  Sheaves  are  then  placed  along  the  cart  with  their  butt- 
ends  to  both  its  ends,  in  order  to  hold  in  the  first  laid  sheaves,  and  to  fill 
up  the  hollow  in  the  middle  of  the  load.  Thus  row  after  row  is  placed, 
and  the  middle  of  the  load  filled  up  till  as  much  is  built  on  as  the  horses 
can  conveniently  draw,  12  large  stooks  being  a  good  load.  It  should  be 
asceitained  that  the  load  is  neither  back-laden  nor  too  heavy  upon  the 
horse's  back  ;  and,  indeed,  if  the  cart  has  been  evenly  laden  according  to 
its  foi*m,  there  is  no  risk  of  either  inconvenience  being  felt  by  the  shaft- 
horse.  A  load  thus  built  will  have  the  butt  ends  of  all  the  sheaves  on  the 
outside,  and  the  corn-ends  in  the  inside. 

(2249.)  The  rope9  are  then  thrown  over  the  load  to  keep  it  from  jolting 
ofi*  the  cart  upon  the  road,  and  in  necessarily  crossing  gaw-cuts  in  the  fields. 
There  is  usually  a  nng  in  the  back-bar  of  the  cart  to  which  the  rope  is 
fastened  by  the  middle,  whence  it  is  wound  round  each  back-stay; 
but  fastening  the  rope  round  the  back-stays  will  answer  without  a  ring. 
The  ropes  are  then  thrown  across  the  load  diagonally  to  the  opposite  an- 
gles in  the  front  of  the  cart,  and  one  end  is  made  fast  to  each  shaft,  with 
as  much  force  as  the  forker  can  exert  on  the  ground,  with  the  assistance 
of  the  plowman  on  the  top  of  the  load.  The  crossing  of  the  ropes  pre- 
vents tne  load  splitting  asunder  over  the  sides  of  the  cart,  while  it  is  jolted 
along  the  road.  Some  plowmen  profess  to  show  their  dexterity  in  build- 
ing loads  of  com,  and  of  bringing  them  to  the  stack-yard  without  the  as- 
sistance of  ropes ;  but  there  is  no  use  of  running  the  risk  of  losing  time 
by  breaking  the  load  and  strewing  the  road  with  sheaves.  Such  a  fate  at- 
tended the  first  load  I  tried  to  build  even  with  the  assistance  of  ropes. 
When  the  com  is  mown,  a  woman  is  usually  employed  to  rake  the  ground 
on  which  the  stooks  stood,  because  they  were  set  upon  the  ground  at  the 
time  of  mowing  before  it  was  raked. 

(2250.)  When  com  is  fit  for  stacking,  the  carrying  is  continued  from 
break  of  day  to  twilight,  provided  there  be  no  heavy  dew  at  morning  or 
night.  From  a  little  after  sunrise  to  a  little  after  sunset,  the  com  may  be 
taken  in  with  great  safety.  It  ia  customaiy,  in  some  parts  of  the  country, 
to  keep  the  horses  in  the  yoke  when  employed  at  leading,  and  feed  them 
with  com  from  nose-bags,  while  the  carter  is  taking  his  cinner,  and  to 
give  them  green  food,  such  as  tares,  while  the  cart  is  unloading  at  the 
stack.     In  other  parts  the  horses  are  taken  out  of  the  yoke,  watered,  and 

Sut  into  the  stable,  where  they  receive  their  com  while  the  men  are  at 
inner.  This  is  the  best  way  for  the  horses,  though  it  usually  puts  off  one 
hour  of  the  best  part  of  the  day  before  the  horses  again  take  the  road, 
whereas  half  an  hour  in  the  other  case  is  quite  sufiicient  for  the  men  to 
dine,  and  the  horses  to  eat  their  feed  of  com.  Some  horses  are  apt  to 
take  fright,  owing,  no  doubt,  to  the  mode  in  which  they  had  been  broke 
in,  when  the  bridles  are  temporarily  slipped  off*  their  head  for  the  purpose 
of  taking  the  bit  out  f>f  their  mouth,  to  allow  them  to  eat  the  tares  vrith 
freedom ;  and,  to  avoid  such  an  accident  with  a  horse  known  to  be  easily 
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Brightened,  its  bit  should  be  made  to  fasten  with  a  small  strap  and  buckle 
to  the  near  side  of  the  bridle. 

(2251.)  A  load  of  tai*es  is  brought  to  the  steading  fi-esh  in  the  morning 
for  the  horses.  They  are  not  fit  for  the  use  of  horses  until  the  pods  are 
pretty  well  filled  with  grain,  prior  to  which  state  they  are  apt  to  pui-ge  and 
weaken  them,  when  subjected  to  much  work  in  the  cart,  as  in  the  time  of 
caiTying  in  corn.  For  cows  it  mattei-s  not  how  succulent  tares  may  be,  as 
they  yield  much  milk  on  them ;  and,  indeed,  no  other  green  food  is  so 
productive  of  milk. 

(2252.)  In  setting  a  loaded  cart  to  the  stool  or  stathel  of  a  stack,  it 
should  be  studied  to  let  the  plowman  have  the  advantage  of  any  vtdnd  go- 
ing in  forking  the  sheaves  from  the  cart.  The  stack  should  be  built  in 
this  way :  Set  up  a  couple  of  sheaves  against  each  other  in  the  center  of 
the  stathel,  and  another  couple  against  them  in  the  other  direction.  Pile 
others  against  these  in  rows  around  the  center,  with  a  slope  downward 
toward  the  circumference  of  the  stathel,  each  row  being  placed  half  the 
length  of  the  sheaf  beyond  the  inner  one,  till  the  circumference  is  com- 
pleted, when  it  should  be  examined,  and  where  any  sheaf  presses  too  hard 
upon  another,  it  should  be  relieved,  and  where  there  is  slackness,  another 
sheaf  should  be  introduced.  Keeping  the  circumference  of  the  stack  on 
the  left  hand,  the  stacker  lays  the  sheaves  upon  the  outside  row  round 
the  stack,  puttin?  each  sheaf  with  his  hands  as  close  to  the  last  set  one  as 
he  can  get  it,  and  pressing  each  sheaf  with  both  his  knees,  as  represented 
at  h,  fig.  421.  When  the  outside  row  is  thus  laid,  an  inside  one  is  made, 
with  the  butt  end  of  the  sheaves  resting  on  the  bands  of  the  outside  kow, 
thereby  securing  the  outside  sheaves  in  their  places,  and  at  the  same  time 
filling  up  the  body  of  the  stack  firmly  with  sheaves,  as  seen  at  i.  A  few 
more  sheaves  may  be  required  as  an  inmost  row  still,  to  fill  up  and  make 
the  heait  of  the  stack  its  highest  part.  It  is  of  immense  benefit  to  a  stack 
to  have  its  center  well  filled  with  sheaves,  as  it  is  the  heart-sheaves  which 
retain  the  outside  ones  in  their  places  with  an  inclination  downward  from 
the  center  to  the  circumference  ;  and  this  position  of  the  outside  sheaves 
is  necessary  to  prevent  the  rain  finding  a  passage  along  the  straw  into  the 
veiy  heart  of  the  stack,  where,  of  course,  it  would  find  its  way  easily, 
were  the  sheaves  to  lie  with  an  inclination  downward  to  the  center  of  the 
stack,  and  where  it  would  soon  spoil  the  coin.  The  sheaves  are  then  said 
to  take  in  pen-wet  The  number  of  rows  required  to  fill  the  body  of  a 
stack  depends  on  the  length  of  the  straw  and  the  diameter  of  the  stack. 
In  crops  of  ordinary  length  of  straw,  such  as  from  41  to  6  feet,  a  stack  of 
15  feet  diameter  is  well  adapted;  and  1  inside  row,  along  the  bands  of  the 
outside  one,  with  a  few  sheaves  laid  across  one  another  m  the  center,  will 
make  the  stack  completely  hearted.  Where  much  wheat  is  raised,  and 
which  often  reaches  from  5  to  6  feet  in  length,  the  stack  should  be  18  feet 
in  diameter,  to  give  room  for  hearting.  In  a  stack  of  15  feet,  the  breadth 
is  rather  too  much  for  the  plowman  to  fork  heavy  sheaves  across  to  the 
stacker,  when  the  stack  attains  a  certain  hight,  and  when  the  load  in  the 
can  becomes  low ;  and  the  stacker  should  always  receive  the  sheaves 
within  his  reach,  as  he  cannot  rise  from  his  knees  to  take  them  without 
much  loss  of  time,  and  risk  of  making  bad  work.  To  expedite  the  build- 
ing, a  field-worker  k  should  stand  on  the  stack,  to  pitch  the  sheaves  with 
a  short  fork  to  the  stacker  in  the  position  they  are  wanted  by  him,  to  saye 
him  the  trouble  of  turning  them,  as  the  sheaf  Z  is  shown  in  the  cut.  By  a 
little  management,  the  field-worker  may  receive  every  sheaf  as  the  plow- 
man pitches  it  from  his  fork  upon  her  fork,  and  prevent  it  falling  upon  the  • 
stack  until  she  throws  it  in  its  proper  position  beside  the  right  hand  ol- 
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the  stacker ;  and  in  doing  this  she  should  not  give  him  more  sheaves  than 
1  by  1  as  he  builds  them  ;  nor  should  she  receive  them  faster  from  the 
plowman  than  the  stacker  can  build  them,  for  no  time  is  gained,  but  lost, 
in  piling  more  sheaves  upon  the  stack  than  the  stacker  can  dii^>ose  o£ 
The  proper  relative  positions  of  the  plowman  m  and  the  field-worker  /,  for 
thus  giving  and  receiving  the  sheaves,  are  endeayored  to  be  represented 
by  those  figures  in  the  cut. 

(2253.)  As  every  cart  is  unloaded,  the  stacker  descends  to  the  ground, 
by  means  (»f  a  ladder,  and  trims  the  stack,  by  pushing  in  with  a  fork  the 
end  of  any  sheaf  that  projects  farther  than  the  rest,  and  by  pulling  out  any 
that  may  have  been  placed  too  far  in.  It  seems  to  be  considered  necessary 
io  make  the  stack  swell  out  as  it  proceeds  in  bight,  if  we  may  judge  fi-om 
common  practice  ;  but  it  is  not  necessai-y  to  swell  it  out  in  the  building,  in 
order  to  throw  off  the  drops  of  rain  from  the  eaves— for  the  spreading  of 
the  eaves  by  the  stack  itself,  in  settling  down  after  it  has  been  built  for  m 
few  days,  is  quite  sufiicient  to  throw  off  the  drops.  The  leg  of  the  stack 
may,  therefore,  be  carried  up  nearly  perpendicular. 

(2254.)  As  the  stack  rises  in  bight  with  cart-load  after  cart-load,  the 
trimming  cannot  conveniently  be  done  with  a  fork ;  a  thin,  flat  board,  about 
20  inches  in  length  and  10  inches  broad,  nailed  firmly  to  a  long  shaft,  is  an 
appropriate  instrument  for  beating  in  the  projecting  ends  of  the  sheavei^ 
and  giving  the  body  of  the  stack  a  uniform  roundness.  A  stack  of  15  feet 
in  diameter  should  ultimately  stand  12  feet  high  in  the  leg ;  and  an  allow* 
ance  of  1  foot,  or  1  ^  feet,  fi)r  subsidence,  after  the  top  is  finished,  accord- 
ing to  the  firmness  of  its  building,  is  generally  made.  The  bight  is  meas- 
ured with  the  ladder,  and,  allowing  2  feet  for  the  bight  of  the  stathel,  a  16- 
feet  ladder  will  just  give  the  required  measure  of  the  hight  of  the  leg  be- 
fore the  top  is  set  on.  The  eaves  of  the  stack  are  formed  according  to  the 
mode  in  which  it  is  to  be  thatched.  If  the  ropes  are  to  be  placed  lozenge- 
shaped,  the  row  of  sheaves  which  forms  the  eaves  is  placed  a  little  within 
the  topmost  outside  row ;  and,  afier  the  top  is  fully  finished,  its  Bl<^e  will 
be  the  same  as  that  of  a  roof-— namely,  1  foot  less  of  perpendicular  hight 
than  half  the  diameter.  In  finishing  the  top,  every  successive  row  of 
sheaves  is  taken  as  much  farther  in  as  to  give  this  requisite  slope ;  and  the 
beveled  bottoms  of  sheaves,  as  they  stand  in  the  stook,  answer  this  purpose 
well^-the  hearting  being  particularly  attended  to  in  every  row,  till  the 
space  in  the  center  of  the  stack  is  limited  to  an  area  upon  which  4  sheaves 
can  stand  with  their  tops  uniting,  and  their  buttrends  spreading  out  to  gxvm 
a  conical  form  to  the  top ;  and  these  sheaves  are  kept  firm  in  their  place 
against  gusts  of  wind  with  a  straw-rope  wound  round  them  and  fastened 
to  the  sheaves  below.  If  the  thatching  is  made  with  heavy  ropes,  running 
from  the  top  of  the  stack  to  its  eaves,  the  eaves-row  of  sheaves  is  made  to 
project  2  or  3  inches  beyond  the  upper  row  of  the  body  of  the  stack,  and 
the  slope  of  the  top  is  lonned  from  the  point  of  projection  of  the  eaves* 
and  the  top  finished  as  in  the  other  mode.  The  neld-worker  remains  on 
the  top  as  long  as  she  has  footing  to  hand  the  sheaves  to*  the  stacker.— 
Thus,  as  one  stack  is  finished,  another  is  founded  on  the  adjoining  stathel, 
end,  as  one  is  finished  on  a  stool  of  straw,  anoth^  stool  should  be  ready  to 
have  another  founded  upon  it. 

(2255.)  There  is  seldom  leisure  to  thatch  stacks  as  long  as  there  is  com 
to  cany  in,  and  the  finer  the  weather  the  less  leisure  will  be  found.  A 
damp  day,  however,  which  prevents  leading,  answers  very  well  for  thatch* 
ing,  as  the  straw  is  not  the  worse  of  being  a  litde  damp ;  but  in  heavy  rain 
it  would  he  improper  to  thatch  and  cover  up  so  many  wet  ends  of  sheavea 
ea  the  top  a£  a  stack  oootaias,    But,  befiiie  thatching  ean  be  eanied  oa. 

(WO) 
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aarations  should  be  made  for  it  aome  time  before— that  is,  straw  should 
rawn  in  bundles,  and  ropes  twisted  ready  to  be  used ;  and  a  rainy  day 
in  harvest  cannot  be  better  appropriated  than  to  such  purposes.  The  straw 
is  drawn  in  handsfiil  out  of  one  another,  till  the  individual  stravTS  become 
parallel,  when  the  handsful  are  carefully  laid  together  till  as  much  as  a 
thick  bundle  is  drawn,  and  the  bundle  is  then  tied  in  the  middle  with  a 
piece  of  straw-rope,  which  is  the  quickest  mode,  or  with  a  thumb-rope. 

(2256.)  Straw  is  twisted  into  rope  with  different  instmments  and  m  dif- 
ferent styles.     The  sim^est  instrument  is  the  old-fashioned  throw-crook. 
It  is  used  in  this  way :  The  left  hand  holds  by  the  ring  at  the  end  of  the 
shank,  and  round  the  point  of  the  head  is  received  a  wisp  of  straw  from 
the  person  who  is  to  let  it  out  to  be  spun.     The  right  nand  holds  the 
middle  of  the  shank  loosely,  and  causes  the  head  to  revolve  round  an 
axis,  formed  by  the  imaginaiy  line  between  the  head  and  ring,  and  the 
twister  walks  backward  while  operating  with  the  instrument.    The  person 
who  lets  out  the  straw  sits  still  on  a  stool,  or  on  bundles  of  straw,  and, 
using  the  left  hand  nearly  closed,  restrains  the  straw  in  it  till  sufficiently 
twisted,  and  then  lets  it  out  gradually,  while  the  right  hand  supplies  the 
straw  in  equal  and  sufficient  quantities  to  make  the  rope  equal  throughout, 
the  twister  taking  away  the  rope  to  the  requisite  lenetn  as  fast  as  the  spin- 
ner lets  it  out.     The  spinner  Uien  winds  the  rope  nrmly  on  his  left  hand 
in  an  ovoidal  ball,  the  twister  advancing  toward  nim,  as  last  as  the  spinner 
coils  the  rope,  with  a  hold  of  the  end  which  secures  the  ball  firm.    In  the 
Borders  the  spinner  lets  out  the  straw  with  both  hands,  while  stooping 
with  his  head  down  and  his  back  turned  to  the  twister ;  but  the  rope  made 
in  this  manner  is  always  thick  and  rough,  compared  to  the  other  mode.*— 
A  woman  is  usually  employed  as  the  twister,  and  a  man  as  the  spinner. 
It  is  great  ease  to  the  left  hand  of  the  twister  to  have  the  crook  fastened 
round  her  middle  with  a  piece  of  stout  straw-rope.    The  best  sort  of  straw 
for  rope  is  that  of  the  common  or  Angus  oat,  being  soft  and  pliable,  and  it 
makes  a  firm,  smooth,  small  rope.    An  ordinary  lencfth  at  a  straw-rope 
may  be  taken  at  30  feet.     Counting  every  interruption,  a  straw-rope  of 
this  length  may  take  5  minutes  in  the  making — that  is,  120  ropes  in  10 
hours:  a  man's  wages  20d.,  and  a  woman's  lOd.,  making  together  2s.  fid., 
will  make  the  cost  of  twisting  a  single  rope  just  1  farthing.     Straw-ropes 
are  tvnsted  in  quite  a  different  way,  with  a  machine  similar  to  the  one  used 
by  rope-makers  to  twist  their  cords.     In  using  it  the  twister  sits  still, 
while  the  spinners  carry  the  straw  under  their  arm,  and  move  backward 
as  they  let  out  the   straw.      The  spinners   then  wind   the  rope  upon 
the  left  hand,  and  advance,  during  the  winding,  toward  the  machine, 
where  they  are  ready  to  begin  to  spin  again.    Usually  3  spinners  let 
out  to  1  twister,  and  as  they  can  spin  as  nist  with  this  machine  as  with 
the  crook,  the  cost  of  making  each  rope  will  be  less  than  that  given 
abave ;  but  an  inconvenience  attends  the  use  of  this  twister — when  one 
of  the  spinners  breaks  his  rope,  he  is  thrown  out  of  work  till  the  others 
begin  a  new  rope ;  and  all  tne  spinners  must  let  out  with  the  same  ve- 
loeity,  otherwise  one  will  make  a  longer  or  a  harder-twisted  rope  than 
tjae  other. 

(2256.)  It  is  the  duty  of  field-workers  to  fetch  bundles  of  straw  and 
fltraw-ropes  to  the  thatchere  as  they  are  wanted. 

(2259.)  Having  the  materials  ready— drawn  straw  and  straw-ropes — the 
oorering  or  that^ing  of  a  stack  is  done  in  this  manner :  On  the  thatcher 
aacending  to  the  top  of  the  stack  by  means  of  a  ladder,  which  is  immedi- 
ately taken  away,  a  bundle  or  two  of  straw  is  forked  up  to  him  by  his  as« 
•islant,  a  field-worker,  and  whioh  he  keeps  beside  him  behind  a  graip,  aa 

(811) 
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noticed  id  coTering  the  hay-stack  (2134).  The  stnw  ia  first  laid  apon  dse 
eaves,  beyond  which  it  projects  a  few  inches,  and  then  in  an  oTerlappne 
manner  upward  to  the  top.  Where  a  butt-end  of  a  sheaf  projects,  it  shoold 
be  beateo  in,  and,  where  a  hollow  occurs,  it  sboald  be  filled  up  with  a  tit- 
tle additional  straw.  In  this  manner  the  straw  is  evenly  laid  alt  round  tba 
top  of  the  stack  to  the  spot  where  the  thatcber  began.  Suppose  he  has 
laid  the  covering  r>n  the  topof  theetacic,  fig.  422,  all  round  lolbeKiie  from 
aU)  b,  before  closing  ap 

which   he  makes  the  top  ')>'<■>■ 

a,  consisting  of  a  small  < 

bundle  of  well-drawn  long 
straw,  tied  firmly  at  one 
end  with  a  pic^e  of  cord ; 
the  tied  end  is  cut  square 
with  a  knife,  as  shown  at 
a,  and  the  loose  end  is 
spread  upon  the  covering 
and  forma  the  finishing  to 
it.  To  secure  the  top  in 
its  place,  a  straw-rope 
is  thrown  down  by  tne 
thatcber  from  a  to  d,  the 
end  of  which  his  assistant 
on  the  ground  fastens  to 
the  side  of  the  stack. — 
After  paasing  the  other 
end  of  the  same  rope 
round  the  top,  he  throws 
it  down  in  the  same  direc- 
tion, where  it  is  also  &st- 
ened  to  the  stack.    In  like 

manner,  he  throws  down  thi  Loztsai  aoiit  or  aopiso  tec  cortatsa  or  k  mca. 
both  the  ends  of  a  rope 

from  a  to  e,  where  they  are  also  fastened  by  the  assistant.  These  2  ropes 
are  seen  at  e  and  f.  Having  thus  secured  the  top,  the  thatcber  doses  in 
the  covering  from  a  to  b,  when  the  ladder  ia  placed  to  receiye  him.  Tak- 
ing the  ladder  to  c,  he  inclines  its  top  over  the  covering  of  the  stack,  and 
secures  its  lower  end  from  slipping  outward  by  a  graip  thrust  agaitwt  it 
into  the  ground.     He  then  mounts  and  stands  upon  the  ladder  at  the  ro* 

Juiaite  bight  above  the  eaves  at  c,  and  there  receives  a  nomher  of  ropes 
'om  hia  assistant,  which  he  keeps  beside  him,  between  the  ladder  and  the 
stack.  Holding  on  by  the  end  of  a  coil  of  rope,  he  throws  the  coil  frtns 
where  he  stands  at  c  down  in  the  direction  of  d,  to  his  assistant,  who,  tak- 
ing it  in  hand,  allows  the  thatcber  to  coil  it  up  again  upon  his  hand,  with- 
out ruifling  the  covering  of  the  stack,  till  of  anfiicient  length  to  be  fastened 
to  the  side  of  the  stack.  The  thatcher  then  throws  the  other  newly  coiled 
end  in  the  same  direction  of  d,  where,  on  his  assistant  taking  hold  of  it, 
'  the  thatcher  retains  the  rope  in  his  bands  by  the  double,  and  places  it  in 
its  position  at  ^,  a  little  way  below  e,  and  keeps  it  in  its  place  till  the  as- 
sistant pulls  it  tightly  down  and  makes  it  fast  to  the  stacK  like  the  other 
end.  llius  the  thatcher  puts  on  every  rope  below  g,  till  the  last  one  on 
that  side  has  reached  h.  He  then  takes  the  ladder  to  d,  where  he  puts  on 
every  rope  below  f,  tiH  they  reach  the  last  one,  t.  Ropes  thus  placed  frtmi 
opposite  sides  of  a  stack  cross  each  other  in  the  diamond  or  lozenge  shape 
represented  in  the  figure.     It  will  be  seen  that  a  windy  day  will  not  an- 


OARRTING  IN  AND  STACKING  CORN.  397 

swer  for  Imjring  on  the  covering  of  atacks.  To  give  the  thatch-straw  a 
Bmoothnesa,  it  Bhoulc!  be  stroked  down  with  a  loug,  supple  rod  of  willow ; 
and  to  give  the  ropes  a  firm  hold,  they  should  receive  a  tap  here  and  there 
vrith  the  fork,  while  the  assistant  is  palling  the  last  end  tight.  The  thatch- 
er  is  obliged  to  throw  down  the  rope  at  firet  coiled,  and  to  coil  up  again 
the  second  end  before  it  is  thrown  down,  because  the  loose  ends  nf  atraw- 
ropes  would  not  descend  within  reach  of  the  assistant.  The  ends  of  the 
ropes  are  fastened  to  the  stack  by  pulling  a  handful  of  straw  from  a  sheaf 
a  little  out  of  the  stack,  and  winding  the  rope  round  it ;  and  the  knot  thus 
formed  is  pushed  between  the  I'ope  and  stack,  and  keeps  the  rope  tight.— 
On  such  a  stack,  which  is  15  feet  diameter  at  the  base,  17  feet  ijianieter  at 
the  eaves,  12  feet  high  in  the  leg,  and  6^  feet  high  in  the  top,  10  ropes  ou 
each  side  are  quite  sufficient  to  rope  it. 

(2360.)  It  is  seldom  that  the  covering  of  a  stack  is  finished  when  the 
Btraw  and  ropes  are  first  put  on — the  stack  being  placed  beyond  danger, 
others  are  covered  to  the  same  state,  and  the  finishmg  is  left  till  more  leis- 
ure is  found  ;  and,  indeed,  all  the  stacks  to  be  early  threshed  seldom  re- 
ceive the  finishing  work  at  all.  Many  farmers  only  finish  the  outside  rows 
of  stacks.  However,  as  I  am  speakiug  of  the  subject  just  now,  I  shall  de- 
scribe the  finishing  process  at  once.  An  eavea-rope,  k  I,  fig.  422,  is  spun 
long  and  strong  enough  to  go  round  the  stack.  Wherever  S  ropes  from 
opposite  directions  cross  at  the  eaves-rope,  they  are  passed  round  it,  and, 
being  cut  short  with  a  knife,  are  fastened  to  the  staclc,  imTnediateW  below 
the  projecting  part  of  the  thatch  over  the  eavea.  Thua  the  2  ends  of  all 
the  20  ropes  are  fastened  to  the  stack,  and  the  thatch  is  cut  with  a  knife 
round  the  eaves,  in  the  form  shown  from  dhy  b\o  c. 

(2261.)  Another  mode  of  roping  the  covering  of  a  stack  is  shown  in  fig. 
423,  where  the  covering  being  put  as  described  above,  ropes  are  put  over 
the  crown  of  the  stack  all  round, 

from  o  to  ft,  a  to  c,  a  to  d,  &c. —  ^'  ***" 

These  ropes,  at  their  crossing  over  * 

the  top,  are  fastened  together  by  a 
rope,  which  is  tied  above  them,  and 
out  off  in  the  form  of  a  rosette,  aa 
at  a.  The  ropes  which  crosa  these 
are  either  put  on  spirally  ftam  the 
top  a,  till  they  terminate  at  d,  or 

Kut  on  separately  in  bands,  paral- 
-jI  to  the  eaves-rope  ef.  In  either 
case  they  are  twisted  round  each 
crown-rope,  from  the  top  to  the 
eaves,  as  A  is  seen  twisted  round, 
a  cJ.  Q  Cm  and  <z  ft.  bv  f.  till  it  reach- 

»u,  UL,  auu  Uf,      J  g,  u   I         .DHtu       THlNlTWOaH  MODI  OF  OOTKBINO  AMD  aoriBA 

CB  the  point  k  again.     1  he  crown-  ^  stick. 

ropes,  such  as  a  ft,  a  c,  and  a  d,  are 

made  to  pass  round  the  eaves-rope  tf,  and  fastened  to  the  stack  under  the 
projecting  covering;  and  the  covering  is  out  short  round  the  eaves,  from 
e  to  ^  in  the  manner  desciibed  above.  This  mode  of  roping,  though  re- 
quiring fully  more  ropes  than  the  last,  perfectly  secures  the  thatch  against 
the  strongest  winds ;  though  the  crown-ropes  may  be  fewer  in  number  than 
Bhown  in  the  figure. 

(S362.)  There  is  still  another  mode  of  roping  the  covering  of  a  stack, 
vaa  it  is  applicable  to  the  heads  of  all  stacks  whose  eaves  are  formed  of  a 
row  of  sheaves  projecting  beyond  the  body  of  the  stack.  It  is  shown  in 
fig.  434,  and  is  in  common  use  in  Berwickshire.     The  firat  thing  done  Ib 

(81S, 
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to  put  a  strtMig  «svs»-ropB  round  the  atack,  below  the  projecting  row  of 
sbeaTes  from  a  to  b.  The  straw  is  then  put  on  much  the  aame  waj  aa  be- 
fore described,  but  rather  thicker,  and  it  projecta  farther  bejond  the  eave^ 
T)ie  tops  of  the  finishing  aheavea  • 

of  the  Btack  are  pressed  down,  Fig-wi. 

and  a  ratber  larf;e,  hard  bundle  * 

of  short  straw   ia    placed  upon 
tbent,  to  serve  as  a  cushion  for 
the  ropes  to  rest  upon,  and  which 
is  put  on  after  moat  of  the  cover- 
ing has  been  laid  on.     The  thatch- 
er  then  perches  himself  upon  the 
top  of  the  hard  bundle,  where  he 
receivea   the  ropes   as  they  are   • 
wanted,  and,  on  oeing  thrown  to 
him,  be  catches  them  readily  on 
the  point  of  a  long  fork.     Some    tbc  saaDCK  ■ 
dexterity  is  required  to  throw  a 
coil  of  straw-rope  to  the  lop  of  a 
stack.    The  best  position  to  do  it  is  to  stand  as  far  from  the  stack  as  to  sea 
the  thatchM-  fully  iu  the  face,  and  clear  of  the  head  of  the  stack ;  then,  to 
take  the  coil  by  the  smalt  end,  pitch  it  upward  with  a  full  swing  of  the  ana 
toward  the  thatcher's  feet,  and  he  will  catch  it  firmly  on  the  prongs  of  the 
fork ;  if  aimed  to  a  higher  level,  the  fork  will  be  almost  certain  of  missing 
it — the  critical  position  of  the  thatcher  Dot  allowing  him  to  turn  bis  body, 
but  only  to  move  his  arms.     Uncoiling  the  half  of  a  rope,  tlte  thatcher 
throws  it  past  the  eaves  to  hie  assistant,  who  fastens  that  end,  and  while 
this  is  doing  he  throws  the  other  half  of  the  coil  down  in  the  cppoeite  di- 
rection, serosa  the  top  of  the  Htack,  to  another  assistant,  who  fastens  it  to 
the  stack  at  the  opposite  side  :  1  assistant  may  suffice,  by  tying  first  one 
end  of  the  rope,  and  then  the  other ;  but,  with  2  assistants,  this  mode  of 
roping  is  conducted  with  great  celerity,     llius,  rope  aAer  rope  b  thrown, 
to  the  number  of  30,  before  the  top  of  stack  is  sufficiently  roped,  as  seen 
in  the  figure,  from  e  to  d,  e,  J,  &c.     The  n.pea,  where  they  croas  at  tfae 
top,  are  lied  together  with  a  piece  of  straw-rope,  to  prevent  their  slipping 
on.     The  difficult  part  of  this  mode  of  roping  is  in  finishing  the  eaves — 
which,  if  well  done,  looks  remarkably  neu,  but,  if  otherwise,  is  apt  to  have 
a  slovenly  appearance.     In  finishing,  the  ends  of  the  ropea  are  looaened 
from  tbe  stuck,  and  passed  between  the  eaves-rope  and  stack,  and,  on  be- 
ing brought  upward,  are  passed  behind  the  ropes  tbemsetvea,  about  8  or  9 
inches  above  the  eaves-rope.     The  end  of  the  first  rope,  suppose  c  d  thoa 
festened,  with  the  part  of  tbe  covering  which  projects  beyond  tbe  eavea, 
are  brought  along  the  face  of  the  eaves,  and  tlM  second  rope  e  e  is  placed 
over  them  before  it  is  passed  below  the  eaves-rope  and  turned  upward,  and 
passed  behind  itself.    Tbe  end  of  the  first  rape,  that  of  tbe  second,  and  the 
projecting  covering,  are  tben  all.  brought  along  tbe  foce  of  the  eavas,  and 
tbe  third  rope  e  /  is  placed  over  them,  and  treated  like  the  2  preceding, 
and  thus  all  the  way  round  the  stack  with  both  ends  of  tbe  30  ropea.     The 
hat  finish  is  made  by  bringing  the  ends  of  tbe  2  or  3  last  ropes  along  the 
fcce  of  tbe  eaves,  behind  the  S  or  3  fint  to^em.     It  wiU  be  observed  tba^ 
while  the  end  of  one  rope  fails  to  go  beyond  its  length,  tbe  end  of  another 
rope  is  gained,  ao  that  tbe  band  of  ropes  along  tbe  &ce  of  tbe  eaves  re- 
mains about  tbe  same  breadth  rotmd  tbe  stack.     Tbe  rooea  between  tW 


eaves  and  top  are  heU  down  bj  4  or  8  ropea,  a  A  i,  f  >,  A  t,  which  at«  m 


be  rooea  I 
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tbrown  across  as  to  quarter  the  top  of  the  stack,  and  their  ends  are  fastened 
to  the  eaves-rope. 

(2!M4.)  There  are  still  oth^r  modes  of  thatching  stacks,  such  as  sticking 
in  handsful  of  straw  into  the  butt-end  of  the  sheaves,  and  keeping  them 
down  with  stobs  of  willow,  or  with  tarred  twine,  both  in  imitation  of  the 
thatching  of  cottages ;  and  they  are  modes  in  which  the  use  of  straw-ropes 
are  dispensed  with  altogether.  Whichever  may  be  the  plan  adopted,  the 
chief  onject  should  be  to  secure  the  corn  in  the  stack  in  a  dry  state,  with 
the  least  trouble  and  expense.  Of  all  the  modes  in  practice,  I  see  none 
more  efficient  and  better-looking  than  the  lozenge-shaped  roping  of  iig. 
421. 

(2264.)  Where  rough  grass  is  found  on  a  farm,  such  as  on  a  bog  which 
is  partially  dry  in  summer,  I  would  suggest  its  being  mown  and  sneafed^ 
for  covering  stacks.  A  day  or  two  spent  in  mowing  such  grass,  after  the 
harvest  is  over,  are  well  spent,  even  at  the  rate  of  wages  and  food  of  ordi- 
nary harvest-work.  Not  only  does  this  stuff  save  the  drawing  of  good 
straw  where  it  is  scarce,  but  of  itself  foi-ms  good  covering  for  stacks  which 
are  soon  to  be  threshed ;  and,  by  the  time  it  has  served  the  purpose  of 
thatch,  it  will  be  dry  enough  to  litter  courts,  and  thereby  add  to  the  ma- 
nure-heap. Reeds  might  be  used  in  the  same  way,  where  they  do  not  find 
a  profitable  market  as  thatch  for  cottages. 

(2265.)  These  are  the  usual  modes  of  stacking  and  covering  stacks  of 
wheat,  barley  and  oats,  in  good  weather ;  but  in  wet  weather  many  expe- 
dients in  stacking  are  tried  to  preserve  the  com  firom  heating,  and  it  is  ne- 
cessai'y  you  should  be  made  acquainted  with  them  to  put  them  in  practice 
when  required.  The  most  common  expedient  is  to  erect  a  pyramid  of  3 
amall  trees  or  weedings  of  larch  or  Scots  fir,  tied  together  at  the  top,  and 
fastened  together  by  the  sides  with  thin  fillets  of  wood.  Around  this  pyr- 
amid is  the  stack  built,  and  its  use  is  to  form  a  hollow  space  in  the  center 
of  the  stack,  into  which  the  air  may  have  access.  These  structures  are 
commonly  called  bosses.  When  placed  on  a  stathel,  the  air  enters  them 
directly  from  below,  but,  when  on  the  ground,  it  is  requisite  to  form  an 
opening  from  the  outside  of  the  stack  to  the  boss,  by  means  of  a  low  tres- 
sle ;  and  if  a  tressle  is  placed  on  each  side  of  a  stack,  and  the  position  of 
both  chosen  with  regard  to  the  direction  from  which  the  wind  most  pre- 
rails,  a  complete  circulation  of  air  may  be  maintained  through  the  stack. 
The  greatest  inconvenience  felt  in  the  use  of  this  form  of  boss  is  that,  on 
the  stack  subsiding,  its  sharp  point  is  apt  to  pass  to  one  side  of  the  center 
of  the  top,  and  thereby  to  give  a  high  shoulder  to  the  stack ;  and  it  is  well 
known  that  rain  is  almost  certain  of  entering  a  stack  by  such  a  shoulder. 

(2265.)  In  wet  weather  com  is  built  in  small  stacks  even  in  the  stack- 
yard ;  and  should  the  weather  prove  settled  wet,  a  dry  moment  should  be 
fleia^ed  to  put  2  or  3  stooks  into  what  are  called  hand-nuts  in  the  field,  that 
is,  small  stacks  built  by  hand,  by  a  person  standing  on  the  ground.  Some- 
times com  is  built  on  a  head-ridge  of  the  field,  instead  of  being  carried  to 
the  stack-yard,  as  the  same  strength  of  men  and  horses  will  stack  more 
corn  in  this  way  in  a  single  fine  day,  than  carry  it  to  the  stack-yard ;  and 
the  stacks  derive  more  benefit  from  the  air  in  the  field  than  in  the  yard. 
These  stacks  are  also  thatched  in  the  field,  and  carried  to  the  threshing- 
iliachine  some  time  during  the  winter.  It  is  not  an  uncommon  practice 
of  some  farmers  to  build  a  portion  of  their  crop  in  the  field  every  year ; 
but  the  practice  is  not  commendable,  for,  besides  the  trouble  and  dirt 
created  in  carrying  straw  for  thatch  to  the  field,  as  much  confusion  and 
dirt  are  created  in  carrying  the  com  to  the  steading  in  winter,  when  some 
of  it  cannot  ^1  to  be  shaken  out  of  the  Bheavds,  and  when  the  tftaoks 

(815) 
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wanted  cannot,  perhaps,  be  brought  in  for  a  track  of  bad  weather  or 
through  deep  snow.  A  scheme  may  be  justifiable  under  peculiar  circum- 
stances, which  would  be  wrong  in  ordinary  practice ;  and  this  is  one  of 
them. 

(2266.)  Of  the  3  species  of  cereal  grains,  barley  is  most  liable  to  heat  in 
the  stack,  partly  owing  to  the  soft  and  moist  quality  of  its  straw,  and 
partly  because  clover  is  always  mixed  with  it ;  and,  on  these  accounts,  it 
IS  advisable,  in  most  seasons,  to  make  barley-stacks  smaller  than  others, 
both  in  diameter  and  bight,  and  always  to  support  them  with  prismatic 
bosses.  Much  care  should  be  bestowed,  not  only  by  the  use  of  these  ex- 
pedients, but  on  building  barley-stacks  safely  with  proper  hearting,  to 
prevent  heating;  for  the  least  touch  of  heat  spoils  it  for  malting  purposes, 
and  malting  barley  always  carries  the  highest  price  in  the  mai'ket  Be- 
sides injuring  the  grain,  heating  compresses  barley-straw  very  firmly  to- 
gether, and,  in  fact,  soon  rots  it.  When  a  single  stack  only  is  seen  to 
heat,  it  may  be  instantly  carried  into  the  bam  and  thi-eshed,  the  air  attend- 
ing which  will  cool  both  grain  and  straw  ;  but  when  a  number  show  symp- 
toms of  leaning  on  one  side,  about  24  hours  after  being  built,  or  exhibit  a 
depression  in  the  top,  a  little  above  the  eaves,  you  may  suspect  heating 
not  only  to  have  commenced,  but  to  have  proceeded  to  a  seiious  degree. 
An  incipient  symptom  of  heating  is  when  moisture  is  obsei'ved  on  any  part 
of  the  top  of  a  stack  early  in  the  morning,  delicately  indicated  by  cob- 
webs, before  the  sun  has  evaporated  it ;  and,  when  heated  air  is  felt,  or 
steam  seen  to  lise  fi'om  the  top  of  a  stack,  the  symptom  is  unequivocaL 
Heated  barley  lubricates  the  parts  of  the  threshing-machine  with  a  gummy 
matter.  Oats  are  less  apt  to  heat  than  barley,  though  their  heat  is  stronger. 
If  there  is  the  least  sap  remaining  in  the  joints  of  the  straw,  oats  will  be 
sure  to  heat  in  the  stalk.  Heating  gives  to  oat  straw  and  grain  a  reddish 
tinge,  and  renders  the  straw  quite  unfit  for  fodder,  and  the  grain  bitter 
and  unpalatable,  both  to  horses,  in  the  shape  of  corn,  and  the  people  in 
that  of  meal.  Wheat  seldom  heats,  but,  when  it  does,  the  heat  is  most 
violent.  I  never  saw  stacks  of  wheat  heated  but  once,  when  it  was  fool- 
ishly led  into  the  stack-yard  the  day  after  it  was  reaped.  Partial  heating 
will  be  induced  in  stacks  by  leaning  over  after  being  finished  in  building, 
when  the  compressed  part  may  be  expected  to  heat ;  and  to  avoid  the 
tendency  of  a  stack  leaning  to  one  side  or  another,  a  safe  practice  is  to 
set  props  loosely  round  a  stack,  to  guide  it  in  its  subsidence,  especially  if 
it  has  been  rapidly  built ;  but  it  should  be  borne  in  mind  that  if  one  prop 
is  pushed  haraer  in  than  the  others,  it  will  cause  the  stack  to  swerve  firom 
it.  Some  stacks  begin  to  sway  the  moment  the  top  is  put  on,  and  such 
should  be  supported  with  props  to  keep  them  right. 

(2267.)  In  nlling  a  stack-yard,  respect  should  be  had  to  the  convenience 
of  taking  in  the  stacks  to  be  threshed  as  they  are  wanted.  As  barley  is 
the  sort  of  grain  first  disposed  of  in  the  market,  the  barley-stacks  should 
be  built  nearest  the  barn,  except  those  intended  for  seed.  Wheat,  except 
in  very  fine  seasons,  is  seldom  firm  enough  to  be  presented  to  market  till 
the  spring,  and  on  that  account  may  be  built  on  the  outside  of  the  stack- 
yard, and  wheat-stacks  grace  a  stack-yard  well.  Oats  are  wanted  at  aU 
times,  for  horses  and  fodder,  and  should,  therefore,  be  always  at  hand,  aa 
the  stack-yard  becomes  cleared.  Consideration  in  these  particulars  saves 
a  gieat  deal  of  trouble  and  confiision  in  bringing  in  stacks  to  be  threshed. 

(2268.)  With  regard  to  the  carrying  of  beans  and  pease,  they  are  usu- 
ally the  last  of  being  brought  into  the  stack-yaid,  and  particularly  beans. 
The  bundles  of  pease  are  turned  in  the  field  till  they  are  won,  when  they 
are  rolled  up  in  smaller  bundles,  and  tied  by  a  wisp  of  their  own  straw. 
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Pease-straw  is  very  apt  to  compress  in  the  stack,  and,  of  course,  to  heat, 
and  should  therefora  be  built  with  bosses,  either  iu  round  stacks  or  oblong 
ones,  like  a  hay-stack.  The  largest  stack  of  corn  I  ever  saw  was  one  of 
pease,  which  was  150  yards  in  length ;  but  there  was  an  opening  in  it,  in 
which  any  person  could  have  walked  upright  through  the  entire  length  of 
the  stack.  When  pease  become  very  ary  in  the  field  before  they  are  led, 
the  pods  are  apt  to  open  and  spill  the  com,  particularly  in  sunny  weather; 
and  to  avoid  this  loss,  the  crop  is  usually  brought  quickly  into  the  stack- 
yard, and  built  in  ventilated  stacks.  Beans  are  a  long  time  of  winning 
in  the  field  in  calm  weather.  As  it  is  desirable  to  have  the  land  they 
.  grow  on  plowed  up  for  wheat,  they  are  not  unfrequently  carried  to  a  lea 
field  and  stooked  upon  it,  till  ready  to  be  stacked.  Being  hard  and  open 
in  the  straw,  they  keep  pretty  well  in  small  stacks,  though  not  qnite  won, 
and  tlie  risk  of  keeping  is  worth  running  in  dry  weather  after  much  rain, 
when  the  pods  are  very  apt  o  burst  and  spill  the  com  on  the  ground.  In 
building  pease  and  beans,  the  sheaves  are  not  laid  wdth  nicety,  nor  do  the 
stacks  receive  much  trimming,  the  pease  none  at  all,  the  beans  with  the 
back  of  a  shovel.  Thatching  pease  and  bean  stacks  is  conducted  in  the 
same  manner  as  described  above  ;  but  less  pains  are  bestowed  in  finishing 
them  off.  As,  however,  a  good  deal  of  corn  is  exposed  on  the  outside  of 
those  stacks,  the  thatching  is  not  unfrequently  brought  down  their  legs, 
and  kept  on  by  ropes. 

(2269.)  In  connection  with  this  latter  subject,  I  may  mention  that  when 
corn  is  mown  in  a  slovenly  manner,  a  good  deal  of  heads  of  gi*ain  may  be 
obsei*ved  exposed  to  the  air  on  the  outside  of  the  stacks  ;  and  to  save  these, 
the  stacks  are  shaved  down  with  the  blade  of  a  scythe,  fastened  length- 
wise on  a  shaft,  upon  the  barn-sheet  laid  upon  the  ground  to  receive  the 
shaved-off  com.    This  process  not  only  saves  the  grain»  but  gives  a  smooth- 
ness to  the  appearance  of  the  stack,  and  prevents  the  mixing  of  sprouted 
grain  among  good  samples  from  the  body  of  the  stack,  and  which  mix- 
ture would   inevitably  occur  were  the  grain  on  the  outside  allowed  to  be 
exposed  to  the  weather.     The  shaving^,  it  is  obvious,  should  be  done  im- 
mediately after  the  stack  has  subsided,  and  even  before,  if  there  is  ap- 
pearance of  rain  ;  and  it  is  easily  done,  and  does  not  occupy  much  time. 
(2270.)  These  are  all  the  particulars  which  occur  to  me  to  say  on  bring- 
ing in  the  crop.     In  conclusion,  I  may  advise  you  not  to  imitate  those 
farmei*s  who,  because  they  are  gi*atified  on  having  their  crop  safe  in  the 
stack-yard,  seem  regardless  of  the  state  of  the  stack-yard  itself,  and  leave 
it  for  a  long  time  littered  with  the  refiise  of  the  thatching  straw,  which, 
when  it  becomes  wetted  with  rain,  is  not  only  useless  as  litter  elsewhere, 
but  soon  heats,  and  causes  an  unpleasant  odor  -around  the  stacks.     The 
Bpare  straw  should  be  removed  immediately  after  it  is  of  no  use  in  the 
stack-yard,  either  to  the  «traw-bam,  if  it  is  dmvni  and  bundled,  or,  if  loose, 
into  the  sheds  of  the  hammels,  where  it  will  be  ready  for  littering  the  cat- 
tle that  may  soon  be  expected  to  occupy  the  hammels  for  their  winter 
qu alters.     The  ground  should  be  rakea  clean  ;  the  air  will  then  become 
sweet,  the  stacks  have  free  circulation  of  it  among  them,  and  the  poultry 
will  have  the  opportunity  to  pick  up  every  particle  of  grain  that  had  fallen 
upon  the  ground.     This  act  of  cleanliness  being  done,  the  stack-yard  gates 
may  be  shut,  and  the  labors  of  the  farm,  in  so  far  as  they  concern  the 
crop,  may  be  said  to  have  been  brought  to  a  termination. 

(2371.)  [The  throw-crook,  fig.  425,  is  an  instrament  that  hu  been  long  in  nee  for  the  parpote  of 
spinning  or  twieting  straw-ropes,  and  is  one  of  those  primitive  inventions  that  required  only  the 
entting  of  the  first  crooked  sapling  that  might  oome  to  hand  ;  for  though  oar  figare  represents  an 
artificiall)r  formed  implementt  any  piece  of  bent  material  will  answer  eqiially  well,  all  that  is  re- . 
qnhned  being  such  a  form  as  will  give  it  the  character  of  what  we  now  denominate  a  crank,  tad 
(873) -^^ 
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to  imra  ■  nrtaaUoiit  1  dM  end.  to  allow  It  to  ton  frvdf  >ad  ■iliifw 

wbieh  it  ■  Mfcfoj  Id  ibe  bod;,  or  u  the  Ml  b«wl  oflbe  serMa  itIk. 

KDRHaled  JD  fig.  MS  b  mad*  of  ■  piece  of  tmgb  a^  dxnit  31  tuBt  bnri  die  haa  hr  fa 
AMatd  nraiitil  ii  ia  ca|i«ble  oTbeiDg  heel  to  [be  mre.  Md  i*  then  leaiwd  bj  *•  boa  aiv  ^V 
flw  put  t  beJBS  Ml  pntiecti^  betoDd  Ibe  ■!■*.  far  the  auaduneBi  ef  dw  fint  eod  of  iba  ropa 
niM  >■  a>  b*  Dwde.     The  end  <  ia  hniUKd  with  ferule  and  iwiTdrini.  bj  wbieh  It  !•  Uttcbed 

W  Ibe  penon,  by  ■  eord  paned  raand  lbs  wakt     ' '-[r  ■*-- !-iT'--|i~Tinhn  mar  imI 

nnarj,  noall;  ailll^  berfd*  d*  waw,  aad  the  iptanar  Mm*  bMkwwd  m  tb«  npe  ai 


facililaliBg  ihe  pncnBof  onw-rape 
■eront.  Ibo  adranlipe  i<  comidenihlB ; 

ih  Aml  two  people  moit  be i--ii_-i- l: r _». ..:j.j_.   > 

ftiar  people  <nilf  an  icqabed  '~ 


pied  bf  Ibe  old  pnctin.     Tbe  apiane 


ro  diadacl  nrieiieaof  Ibp  mechioe — the  Brat  diHhu 

■od  the  rope  maker  mining  away  Iram  ll ;  Ibe  aeeond  I, , 

the  iphiiier  noTing  away  Bniii  liliii.    Tbe  Sratkiad  lafaaiid  to  be  the  bi. , ,^ 

thenline  choiea  an  exunple  of  it  far  mumiiDn.     Fig.  4K  ia  a  view  of  the  macfitiie,  nonRinf 
at  a  iole  frame,  a.  a,  iiiea«ring  abont  ■  feel  each  way,  with  an  apright  pcM  t  leBOOed  imo  il« 


md  carryiH  Ibe  cniat  bead  e  i.    l%e  eroaahaad  ia  a  boUow  bai  or  caaa^  adapted  to 
lachineTy  ofthe  Bpieiier.  ~— -'"'-g  ef  5  liabl  apar-wbeelk  about  <  tKbea  diameter,  pncca  m 
ia  Ibe  caae  c  d.     Of  tbeae.  ihe  oenlnl  and  ibe  two  extreme  wbeelaare  moaDled  upon  ale*. 


>f  5  liobl  apar- 

_     in  the  booki  e,  r,  f,  ibe  oiber  two  wbeela  being  inetely  ^ 

innJDrv  reTolutian  ia  the  Ibne  principala  in  one  direethni.  A  winch  handle.  /  ia  ftied  ap«a  ihm 
axle  of  tbe  oenlnl  wbeel.  on  the  aide  oppoahe  lo  ibe  hooka;  and,  to  premit  tbe  nacbine  fn^ 
moling  with  ihe  itnia  of  tbe  ropea.  a  few  Ronea,  or  other  weigfal;  eabalaneea,  are  Idd  npon  the 
aole-frune.  Tbe  machine  b  tbeu  pet  In  operation  by  ibe  driver  Unhig  die  bmdlKBid  the  thm 
rape-makera.  each  wHib  a  qnaatity  of  Mrvw  anderbb  arm.  csmmeaceahu  rape  by  binding  a  lew 
Miawa  roond  tbe  hmk  appropriated  lo  biiBRir     He  Ihen  praceedi  backward,  letting  ool  Iba 

alraw  aabe  adraneea.  and  the  rope  takeaibe  twii«,  nntil  the  length  miain  ■  ' ' — '  — ■ — 

««h  man  coib  ap  bb  lope  lata  an  iml  bd. 

(8973.)  Borne  maebinea  of  ibb  fani  are  moonted  on  wbeala,  Ifa 

ter  of  (he  Mcond  hbd.  when  the  rope-maker  b  Hatlanaiy ;  bol  gnat  In  .     _  . .  _ 

•ny  attempt  at  woikiM  la  thbaiaiwer.  AMMber  form  of  the  nacbtae  adapted  M  work,  aaaaa 
•f  tbe  aecaid  khid.  ■  oat  which  ia  ampped  to  the  body  of  Iba  driver,  be  Doria^  away  from  Iba 
alatioBary  Ripe.makerB.  Tfab  method  ajao  b  aitended  with  incnnvetiieiicc^  aapecnlly  to  die  drir- 
er,  who,  baring  die  machine  atiapped  in  fKmt  of  bb  body.  Ibe  handle  being  at  die  end.  and  Ibn 

... ,-. .  .. — . , — -g  ^  awernal  farm  of  ihe  eromJnd  aiane  of  fig.  Mi; 

■r  farce  of  Ibe  ana  b  bat  by  thb 
ape  apburing.  not  onW  b  thpra* 

d,  ^  of —  -^— 

ttioae"made  1^  Ibe  old  bnpia«anl.    Tlie  priee  b 

(aSTf)  Carlropa  bit  aocordina  to  the  care  1 -.  —  — 

— '  "^ "- — "'  -eraebo  aUoweiTto  nocbdie  (nvoiid,  aaendiy  aaoer,  of  wbaierer  kind,  aoon 

.     On  being  kneeaed  when  ibe  load  of  oom  u  lo  be  dellTered  lo  the  miAcr, 
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36.    DRAFTING  EWES  AND  GIMMERS,  TUPPING  EWES,  AND  BATHING 

AND  SMEARING  SHEEP. 

*  But  mtiiiir  Umm,  llie  feeble  or  tby  flock. 
Banuh  before  ibe  aatamniil  monihs :  eren  age  **  The  ewea,  being  nnk, 

Forbcwr  too  mueb  to  favor ;  oft  rencfr.  Id  the  end  of  antuma  tnmed  lo  the  raaa." 

And  through  thy  fold  let  Joyoiu  youth  appear.** 

DrxB.  Mbichant  or  Vncxott. 

(2275.)  When  last  speaking'  of  aheep,  the  lambs  wei-e  weaned  and  buist- 
ed.  One  of  the  processes  among  sheep  in  early  autumn,  in  the  beginning^ 
of  August,  is  dr<ifting  ewes  and  gimtner* — that  is,  separating  those  to  be^ 
disposed  of  from  those  to  be  kept.  Drafting,  however,  applies  only  to  a 
standing  flock  of  ewes,  By  a  ttanding  flock  is  meant  a  nxed  number  of 
ewes,  which  are  made  to  rear  their  lamb  year  afler  year.  Instead  of  hay- 
ing a  standing  flock,  some  farmers  are  in  the  custom  of  buying  every  year 
a  flock  of  ewes  big  with  lamb,  receiving  the  lambs  from  them,  and  dispos- 
ing of  both  ewe  and  lamb  at  such  a  season  as  best  suits  the  market  foi* 
those  respective  sorts  of  stock.  The  ewes  are  sold  in  autumn  to  be  fed  on 
turnips,  and  the  lambs  are  disposed  of,  afler  being  weaned,  to  rearers  of 
sheep  who  breed  none.  Such  a  one  is  called  a  fiying-flock.  Of  course^ 
flying-stock  require  no  drafting ;  where  all  are  disposed  of,  none  obtain 
the  preference  of  being  kept. 

(2276.)  There  are  various  marks  of  deterioration  which  determine  the 
drafting  of  ewes.     Bareness  of  hair  on  the  cravm  of  the  head,  which  makes 
them  obnoxious  to  the  attacks  of  fly  in  Buxnmer^^deficiency  in  eifesight^ 
which  prevents  them  keeping  with  the  flock,  and  choosing  out  the  best 
parts  of  pasture  and  best  points  of  shelter — iUshaped  teeth  and  jaws,  which 
disable  them  from  masticating  their  food  so  well  as  they  should — want  t^ 
teeth  from  old  age,  when,  of  course,  they  cannot  rope  sufficient  food  to  sup* 
port  their  lambs — hollow  neck,  which  radicates  breeding  too  near  akin-— 
hoUow  hack,  which  implies  weakness  in  the  vertebral  column,  thereby  ren« 
dering  them  unfit  to  bear  lambs  to  advantage— ^a/  ribs,  which  confine  the 
space  for  the  foetus  within  the  abdominal  region — a  drooping  'tail-head^ 
which  affects  the  length  of  the  hind-quaiter,  a  space  occupied  by  superior 
flfeah — bad  feet,  which  prevent  traveling  with  ease  along  with  their- com- 
panions— round  and  coarse  bone,  which  indicates  coarseness  of  flesh — thih 
or  short  coat  of  wool,  which  lessens  the  clip  and  the  profit  of  wool-^ts- 
eiued  teat  or  udder,  which  diminishes  the  supply  of  milk  for  the  futura 
progeny — scarcity  of  milk,  by  which  lambs,  not  obtaining  sufficient  nour- 
ishment in  the  early  period  of  their  existence,  are  stinted  in  growth,  and 
weakened  in  constitution — carelessness  of  disposition,  which  induces  neglect 
of  the  lamb,  particularly  one  of  twins,  which  is  in  consequence  ill-nursed^- 
producing  worthless  lamb,  by  which  profits  are  much  diminished — mtssin^ 
being  in  lamb,  a  failing  which  is  apt  to  recur  in  any  future  year — casting 
lamb,  a  propensity  likely  to'  recur  every  year — rottenness,  which  is,  of 
course,  objectionable  in  every  animal  that  produces  young — shortness  of 
breath,  which  prevents  them  seeking  their  food,  and  eating  so  much  of  it 
as  they  ^ovXAr^tendency  to  scouring,  or  the  opposite,  the  former  imposing 
weakness,  the  latter  inducing  inflammation— ^/tca^  of  constitution,  which 
disables  llheiti  fr^m  withstanding  the  tirdinary  changes  of  the  weather-—* 
diminutive  tttUtre^  or  inordinate  size,  which  destroys  the  nniformity  of  the 
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flock.     This  is  a  long  list  of  faults  incidental  to  ewes,  and  yet  everj  ooo 
may  be  observed,  and  which  every  breeder  of  sheep  is  desirous  to  get  rid  of. 

(2277.)  It  is  not  at  all  probable  that  any  flock  of  ewes  presents  all  these 
objectionable  qualities  in  one  season ;  but,  notwithstanding  this  favorable 
circumstance,  it  is  not  in  the  power  of  the  breeder  to  draft  everi^  ewe  hay- 
ing an  objectionable  property  every  year,  because,  the  farm  supporting  m 
stated  number  of  ewes,  the  extent  of  their  draft  depends  on  the  number 
of  good  substitutes  which  may  be  obtained  from  the  gimmera ;  for  it  is  ob- 
vious no  good  object  is  attained  by  drafting  a  bad  ewe,  and  taking  in  its 
stead  a  bad  gimmer.  The  number  of  gimmers  fit  to  be  transferred  to  the 
ewe  flock  should  therefore  be,  in  the  firat  instance,  ascertained,  and  a  cor- 
responding number  of  the  worst  ewes  drafted.* 

(2278.)  In  drafting  gimmers,  many  of  the  above  faults  may  be  observed 
in  them  also,  though  every  fault  arising  from  lamb-bearing  cannot  possibly 
affect  young  sheep.  The  faults  incidental  to  gimmers  are,  bareness  of  hair 
OB  the  crown  of  the  head— ill-shaped  teeth  and  jaws — ^hollow  neck — ^hol- 
low back— fiat  rib— low  tail-head^-bad  feet^-round,  coarse  bone— thin 
and  shoit  fleece — ^rottenness — shottness  of  breath — ^tendency  to  scouring, 
or  otherwise — delicacy  of  constitution — and  diminutiveness  of  stature  and 
inordinate  size.  These  faults  are  numerous  enough,  but  not  likely  to  be 
all  observed  in  the  same  year,  and  less  likely  in  the  same  individual.— 
Most  of  them  may  be  got  rid  of  by  rejecting  females  which  have  more  than 
one  of  them,  and  by  employing  tups  free  of  them  all.  When  the  external 
form  is  improved,  the  constitution  is  also  strengthened.  Gimmers,  when 
they  become  ewes,  are  moreover  likely  to  be  deficient  in  milk,  careless  of 
their  young,  and  produce  small  lamb ;  but  these  faults  disappear  in  the 
succeeding  yeai^--and  should  this  not  be  the  case,  the  ewe,  though  young, 
healthy,  and  fresh,  should  be  drafled.  Thus,  ample  drafting  can  alone  in- 
sure a  sound,  healthy,  well-formed,  young,  and  strong-constitutioned  flock 
of  ewes. 

(2279.)  After  being  drafted,  the  ewes  and  gimmers  are  buisted  [marked] 
with  tar  (2027),  those  to  be  retained,  on  the  near  rib,  and  those  drafted* 
on  the  far. 

(2280.)  Thips  require  but  little  preparation  on  being  put  among  ewes. 
If  their  skin  is  red  in  the  flanks  when  the  sheep  are  turned  up,  they  are 
ready  for  the  ewes,  for  the  natural  desire  is  then  upon  them.  Their  breast, 
between  the  fore  legs,  is  rubbed  with  keil  or  ruddle,  on  being  placed 
among  ewes,  that  they  may  mark  their  rump  on  serving  them.  It  is  the 
duty  of  the  shepherd  to  mark  every  ewe  so  served,  that  he  may  observe 
whether  or  not  the  season  returns  upon  her,  and  to  be  prepared  for  the 
day  of  her  lambing  when  it  arrives.  The  period  of  gestation  of  the  ewe 
18  5  months,  and  as  the  tup  is  usually  put  among  the  ewes  from  the  8th  to 
the  11th  October,  the  first  lambs  may  be  expected  to  appear  on  the  8th  or 
11th  of  March  following.     A  young,  active  tup,  a  shearling,  virill  serve  60 

[*  In  oar  Eafltem  States,  where  more  care  and  exactness  prevail  in  aU  branches  of  hasbandry, 

it  is  probable  that  flocks  of  sheep  are  periodically  overhaaled,  and  all  that  are  defective  from  age, 

cr  disorder  of  any  kind,  drafted  and  in  some  way  disposed  of;  bat,  in  the  Middle  and  Soathem 

States,  very  gross  neglect  is  observable,  almost  nntversally  on  this  point    Now,  every  farmer  of 

trae  spirit  will  endeavor  to  attain  all  practicable  excellence  in  whatever  he  undertake*— in  the 

qaality  of  his  flocks  as  well  as  of  his  implements — ^in  the  parity  of  his  batter  as  in  the  plimspneas 

of  his  grain ;  and  nothing  reqalres  more  searching  vigilance  than  the  health  and  condition  of  bis 

sheep.   It  is  with  them,  especially,  that  a  single  rotten  or  diseased  individoal  may  infeet  the  whol* 

floek ;  and  no  inducement,  no  false  calenhtfen  of  economy,  aboold  indace  him  to  retain  socli  an 

animal,  even  far  a  day,  after  It  is  dlaooverad.    His  character,  ••  weil  ••  his  mterest,  ibrbids  it 

Ed.  Farm.  IM 
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ewes,  an  old  one  40  ewes«  Tup-boggs  are  not  used,  not  having  attained 
maturity  in  any  particular,  though  one  is  sometimes  put  among  ewes  to 
make  an  old  tup  more  active.  When  tups  are  too  fat,  they  are  apt  to  be- 
come lazy,  and  will  only  willingly  serve  a  very  few  ewes ;  and  when  this 
is  the  case,  it  is  better  to  put  him  in  a  field  by  himself  with  a  few  ewes, 
selected  to  suit  his  particular  qualities,  than  to  urge  him  to  over-exertion 
by  means  of  a  tup-hogg,  because  several  of  the  ewes  served  by  him  in 
such  case  may  miss  being  in  lamb.  A  tup-hogg  so  employed  is  seldom 
allowed  by  the  tup  to  serve  a  single  ewe,  being  driven  off  wherever  he  is 
seen  to  go  with  one ;  but  as  a  sure  prevention  of  his  serving,  a  piece  of 
cloth  is  sewed  to  the  wool  on  the  under  part  of  his  belly.  Tups,  when 
too  heavy,  are  apt  to  contract  spavin  in  the  hock  joints,  in  consequence  of 
the  great  weight  of  the  carcass  upon  the  hind  legs,  in  the  act  of  serving 
ewes.  Most  of  the  ewes  will  be  tupped  during  the  second  week  the  tup 
is  among  them  ;  and,  in  the  third,  they  will  all  be  served.  It  is  likely  that 
some  of  the  first  served  ewes  will  return  in  season,  and  these  should  be 
specially  noticed  by  the  shepherd,  as  it  is  not  improbable  they  will  be- 
come tup-eild.  The  ruddle  requires  to  be  renewed  almost  daily,  and  even 
often er,  when  the  tupping  is  active. 

(2281.)  Tups  are  not  selected  for  ewes  by  mere  chance,  but  according 
as  their  qualities  may  improve  those  of  the  ewes.  When  ewes  are  nearly 
perfect,  they  may  be  selected  for  breeding-tups.  A  good  ewe  flock  should 
exhibit  these  characteristics :  strong  hone,  supporting  a  roomy  frame,  af- 
fords space  for  a  large  development  of  flesh — abundance  of  wool  of  good 
quality,  keeping  the  ewes  warm  in  inclement  weather,  and  insuring  profit 
to  the  breeder — a  disposition  to  fatten  early,  which  enables  the  breeder  to 

fet  quit  of  his  draft-sheep  readily — and  being  prolific,  which  increases  the 
ock  rapidly,  and  is  also  a  source  of  profit  Every  one  of  these  proper- 
ties is  advantageous  in  itself,  but  when  all  are  combined  in  the  same  indi- 
viduals of  a  flock,  that  flock  is  in  a  hish  state  of  perfection.  Now,  in  se* 
lecting  tups,  it  should  be  observed  vmether  or  not  they  possess  one  or 
more  of  those  qualities  in  which  the  ewes  may  be  deficient,  in  which  case 
their  union  with  the  ewes  will  produce  in  the  progeny  a  higher  degree  of 
perfection  than  is  to  be  found  in  the  ewes  themselves,  and  such  a  result 
will  improve  the  state  of  the  future  ewe  flock  ;  but,  on  the  contrary,  if 
the  ewes  are  superior  in  all  points  to  the  tups,  then,  of  course,  the  use  of 
such  tups  will  only  serve  to  deteriorate  the  tuture  ewe  flock. 

(2282.)  After  3  weeks  have  elapsed  from  putting  the  tup  among  the 
ewes,  he  should  be  withdrawn ;  because  lambs  begotten  so  long  after  the 
rest,  will  never  coincide  with  the  flock.  Tups  should,  after  serving,  be 
put  on  good  pasture,  as  they  will  have  lost  a  good  deal  of  condition,  being 
indisposed  to  settle  during  the  tupping  season.  The  ewes  and  gimmers 
may  now  be  classed  together,  and  get  such  ordinary  pasture  as  the  farm 
affords.  During  the  autumnal  months,  they  will  find  plenty  of  food  in  the 
pasture  fields,  but  in  winter,  rather  than  be  fed  on  turnips,  a  rough  pasture 
field  should  be  reserved  for  them.  When  they  have  no  such  pasture,  they 
will  require  to  be  put  on  a  break  of  turnips  for  2  or  3  hours  every  day ; 
but  it  should  be  borne  in  mind  that  a  fat  ewe  always  bears  a  small  lamb, 
and  is  very  subject  to  inflammatory  fever  after  lambing,  from  the  recovery 
of  which,  if  she  ever  recover,  the  probable  result  wiU  be  scantiness  ox 
milk.  Swedish  turnips  will  produce  this  effect  on  ewes  more  readily  than 
other  kinds,  therefore  a  few  white  turnips  should  be  reserved  for  them  as 
long  as  practicable,  should  they  receive  turnips  at  all.* 

*  Soe  ptDAT  by  me  on  Dnftliig  Shaep^  in  the  Qaanorij  Jironial 
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(2283.)  Immediately  after  the  arrangemeDts  for  tupping  the  ewes  ara 
made,  part  of  the  sheep-stock  undergo  a  preparation  tor  being  put  on  tur- 
nip, and  the  preparation  consists  of  bathing  them  with  a  certain  sort  of 
liquid.  Sheep  are  affected  by  a  troublesome  insect,  the  keb  or  ked,  or 
sheep-tick,  which  increase  so  much  in  numbers  as  the  wool  grows, 
toward  autumn,  as  to  become  troublesome  to  sheep ;  and  were  means 
not  taken  to  remove  them,  the  annoyance  they  occasion  the  sheep 
would  cause  them  to  rub  themselves  upon  every  object  they  can  find,  and 
in  thus  breaking  their  fleece  deteriorate  its  value  to  a  considerable 
extent  Another  reason  for  bathing  sheep  is,  that  on  experiencing  so  great 
a  change  of  food  as  from  grass  to  turnips,  cutaneous  eruptions  are  apt  to 
appear  on  the  skin,  even  to  the  extent  of  the  scab,  which  would  deterio- 
rote  the  fleece  even  more  than  the  rubbing  occasioned  by  the  ked.  The 
liquid,  then,  which  would  be  of  service,  should  combine  the  properties  of 
killing  the  ked  with  certainty,  and  of  preventing  eruptions  on  the  skin, 
without  injury  to  the  staple  of  the  wool ;  and  these  effects  are  attained  by 
the  use  of*^  tobacco-liquor  and  spirit  of  tar,  the  former  instantly  destroying 
the  ked,  and  the  latter  acting  as  a  preservative  to  the  skin.  The  former 
precaution  is  necessai-y  to  be  exercised  on  all  classes  of  sheep,  but  the  lat- 
ter is  the  more  necessary  on  sheep  bought  to  fatten  on  turnips,  as  traveled 
4)eep  are  almost  always  affected  with  cutaneous  eruptions,  and  especially 
Black-faced  sheep  direct  from  the  hills,  after  they  nave  been  on  turnips 
for  some  time.  As  a  matter  of  safety,  then,  for  your  own  flock,  however 
clean  it  may  be,  every  sheep  that  you  buy  from  another  flock,  whether  in- 
tended for  feeding  on  turnip  or  for  augmenting  your  own  flock,  should  be 
bathed  immediately  on  its  anival  on  your  fai-m,  and  before  it  can  possibly 
have  had  time  to  contaminate  your  own  sheep. 

(2284.)  The  materials  used  in  the  hatJi  are  tobacco,  spirit  of  tar,  sofl 
soap,  and  sulphur  vivum.  The  tobacco  is  best  used  in  the  state  of  leaf, 
but  I  understand  it  is  illegal  for  tobacconists  to  sell  tobacco  in  the  lea£ 
Being  used  in  the  proponion  of  1  lb.  of  tobacco  to  every  20  sheep,  it  ia 
put  into  a  boiler  with  1  quart  of  water  for  every  1  lb.  of  tobacco,  and 
boiled  gently  for  several  hours.  The  tobacco  is  then  wrung  out,  and  re- 
turned again  into  an  empty  boiler  with  ^  quart  of  fresh  water  for  every  1 
lb.,  and  boiled  as  long  as  any  coloring  matter  can  be  obtained  from  it, 
when  it  is  wi*ung  out  and  thrown  away.  The  entire  water  will  have 
boiled  in  to  1  quait  to  1  lb.  of  tobacco.  This  forms  a  decoction  of  tobacco 
which  is  much  better  than  an  infusion.  The  soft  soap  is  used  in  the  pro- 
portion of  1  lb.  to  every  20  sheep,  and  is  dissolved  thoroughly  in  a  sufficient 
miantity  of  warm  water.  The  sulphur  vivum  is  pounded  fine  and  mixed 
with  the  soap  in  proportion  of  \  lb.  to  20  sheep,  and  it  combines  with  the 
^ap  in  some  degi*ee,  but  when  both  are  mixed  with  the  tobacco-liquor, 
the  sulphur  is  apt  to  be  thrown  down  in  the  orig^inal  state  of  powder.  I 
do  n't  know  of  what  particular  use  the  sulphur  vivum  is,  for  the  gi-eater 
proportion  of  it  is  certainly  precipitated  to  the  bottom  before  it  is  used, 
unless  its  sulphureous  propeit^  may  serve  to  prevent  the  ked  breeding 
Kain  for  a  time  ;  but  if  this  is  its  only  use,  the  nour  of  sulphur  should  be 
more  efficacious.  The  tobacco-liquor  is  put  into  a  tub,  and  the  solution 
of  BofY  soap  and  sulphur  vivum  are  intimately  mixed  with  it  The  bath 
thus  made  is  administered  by  means  of  a  tin  flask  capable  of  easily  hold- 
ihg  1  quart,  and  provided  with  a  long  spout,  by  which  to  pour  it  along  the 
afcedded  wool  of  the  sheep.  The  spirit  of^ar  is  poured  into  the  flask  of  liquor 
when  about  to  be  used,  in  the  proportion  of -^  a  wine-glass  to  1  quart,  and 
atirred.  Some  people  use  stale  urine  over  and  above  these  materials,  for 
the  professed  ptiipoiie  tff  making  the  bafth  stronger,  but  I  cannot  see  how 
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it  can  gtreDgthen  biijt  of  these  ingredients ;  for,  as  to  any  caustic  effect 
upon  the  skin,  a  Bniall  additiun  of  the  spirit  of  tar  will  have  a  much  great- 
er effect  than  the  urine.  If  the  urine  is  employed  with  a.  view  to  its  am- 
mouiacal  vapor  destroying  the  insects,  that  may  he  a  good  plea  for  its  em- 
ployment in  summer  to  prevent  the  extension  of  insect  vermin ;  but  in 
autumn,  when  the  keds  are  entirely  destroyed  by  the  spirit  of  tar,  and  will 
not  again  appear  till  spring  in  a  new  progeny,  the  urine  seems  useless  in 

(22Sd.)  This  is  an  effectual  bath,  and  ie  not  expensive  ;  the  tobacco  be- 
ing 3s.  6d.  per  lb.,  a  Ixittle  of  spirit  of  tar  la.  6d.,  soft  soap  6d.,  and  sulphur 
vivnm  Is.  per  lb.,  give  a  cost  of  Ss.  6d.  for  20,  or  3\d.  per  sheep.  But  it 
should  be  mentioned,  in  regard  to  this  bath,  that,  though  in  very  common 
use,  it  tinges  the  color  of  the  wool,  and  is  more  expensive  than  some  other 
baths  to  he  adverted  to  hereafter. 

(228G.)  An  useful  implement  in  bathing  sheep  is  the  hatAtngstwl,  fig. 
487,  which  is  made  of  the  best  ash.  It  consists  of  a  seat  a,  for  the  shep- 
herd to  sit  on  while  bathing  the 

sheep,  1  foot  square ;  the  sparred  ^'  *"■ 

pait  is  3  feet  long,  and  30  inches 
wide  in  front  from  6  to  c,  its  great- 
est width  being  across  at  d.  The 
legs  e,  e,  &c.,  are  18  inches  high, 
attached  by  means  of  iron  rods 
passed  through  their  upper  part 
and  tlie  frame  of  the  stool,  and 
secured  with  nut  and  screw. 

(2287.)  The  iaiAin^  is  conduct- 
ed in  this  way  i  A  sheep  is  caught 
and  placed  on  the  stool  on  its  bel- 
ly, with  its  4  legs  through  the  «>  B*i«nrMT«i  to.  .Hwr. 
spars,  and   its  head   toward  the 

seat  a,  on  which  the  shepherd  sits  astride.  The  wool  is  shed  by  the  shep- 
herd,  with  the  thumbs  of  both  hands,  from  one  end  of  the  sheep  to  the 
other  ;  and,  when  he  has  reached  the  farthest  end  of  the  sbed,  an  assistant, 
a  field-worker,  pours  the  liquor  from  the  flask  equally  along  the  shed,  while 
kept  open  by  the  shepherd  with  both  hands.  The  sheds  made  are  1  along 
each  side  of  the  back-hone,  1  along  the  ribs  on  each  side,  I  along  each  side 
of  the  belly,  1  along  the  nape  of  the  neck,  1  along  each  side  of  the  neck, 
and  1  along  the  counter.  From  these  sheds  the  bath  will  cover  the  whole 
body.  The  sheep  is  turned  on  the  sides  and  back  to  obtain  easy  access  to 
all  these  several  parts.  Additional  liquor  is  put  on  the  tail,  head,  scrotum, 
inside  of  the  thighs,  brisket,  root  of  the  neck,  and  top  of  the  shoulder,  be- 
cause these  are  parts  most  likely  to  be  affected  by  scab,  and  are  chiefly  the 
seats  of  the  nidi  of  insects.  The  shepherd  and  his  assistant  will  bathe  40 
sheep  in  a  day.  Dry  weather  should  be  chosen  for  bathing,  else  the  nun 
will  wash  away  the  newly  applied  bath  ;  and  coarse  clothes  should  be  worn 
by  those  who  administer  the  bath,  as  it  i«  a  very  dirty  process.  When  the 
sheep  are  lying  on  their  back  on  the  stool,  their  legs  are  not  tied,  so  the 
assistant  should  be  aware  of  receiving  a  kick  from  the  hind  feet  on  the 
face  or  on  the  flask. 

(2283.)  Shortly  after  bathing,  the  keds  may  he  seen  adhering  to  the 
points  of  the  wool  dead  )  and,  when  sheep  are  much  infested  by  this  ver- 
piin,  the  fleece  may  be  seen  speckled  thicAc  with  their  bodies.  Sheep  ore 
difTorently  affected  with  keds ;  and  those  which  recover  from  a  lean  or 
stinted  state  to  one  in  better  condition,  on  a  change  of  food,  are  moM  liable 
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to  be  overrun  with  them,  as  cattle  are  with  lice  when  improTing  in  condi- 
tion on  turnips.  This  being  the  case,  the  ked  may  be  expected  to  increase 
rapidly  on  sheep  that  have  been  some  time  on  turnips,  and  hence  the  ne- 
eeasity  of  bathing  sheep  before  being  put  on  turnips.  Hoggs  are  most  lia- 
ble to  their  attadc,  because,  perhaps,  they  get  most  rapidly  into  conditioa 
afker  being  some  time  weaned. 


(2289.)  The  diseata  incident  to  sheep  in  antmnn  are  yellows  and  rot  both  aridnir  fivm  a  d1 
dered  Mate  of  the  aame  orsan — the  liver,  and  pininf .  The  wf^lotrt  b  janndice,  ezhibitiaff  y«llow 
nf  the  ere.  the  macoas  aaeiabraaes^  and  the  arine.  ^leedin^r*  »^  P^'Fi'f  *^  aloes  and 
are 'the  appropriate  remediea  Fat  draft  ewes  which  hare  fed  soow  tioM  opoo  aftefmalli 
,  liable  to  the  disease.  iDflammatkMi  of  the  liver  is  the  caase.  in  which  the  pain  of  the 
afl^Bded  part  is  Tet7  obacare.  and  Uie  nataral  language  of  Uie  safletet  not  very  expreasnre,  nor  is 
ike  sTmpttmiatic  leTer  asarked.  Here  a  striking  analc^y  b  noted  between  the  lower  animsls  and 
■tan.  inasmoch  as  there  is  general  I  v  a  sympathetic  pain  in  the  right  sboalder,  so  smmglj  marked 
as  often  to  be  mistaken  Ibrtbe  principal  disorder,  and  treated  acooi^inglj.  Whenever  yon  observe, 
therefore,  a  lameness  of  the  ri^  ht  Ice  of  any  fat  sheep  on  foggace,  yoa  may  aaapect  the  existence  of 
ydlowa.  and  examine  the  inside  of  the  eyelid,  and  observe  whether  any  yellowness  exirts  there. 
(SS90.)  The  fol  is  a  fiu*  more  serious  disease,  caosiug  the  death  of  nomiwra  of  a  flock  in  a  very 
abort  period.  Deficient  ftiod  in  sammer,  and  a  flash  of  rank  wet  grass  in  antamn.  oocaaiaa  rni 
to  dm  health  and  constitation  of  sheep.  In  the  wet  and  cold  aeaaon  of  1817,  when  ihe«>  ooold 
BOt  obttiin  a  moathfal  of  good  food  in  sammer.  and  when  the  aotnmn  arrived,  accompanied  with  a 
flash  of  wet  herbige.  I  knew  a  fanner  in  Cheviot  wlio  lost  300  Cheriot  ewes  in  die  coarse  of  t  or 
3  weeks.  The  early  symptoms  of  rot  are  very  obacare  a  ciicumstance  macb  to  be  laasenied,  aa 
ia  the  firal  sla^  ak»e  (^oes  it  often  admit  of  care.  **  The  animal  is  daU.**  obserrea  Mr.  Tooalt; 
*  lagging  behind  his  oompaniona.  he  does  nut  feed  so  well  as  asnaL  If  soapicioa  baa  been  a  Kt- 
de  excited  bv  this«  the  troth  of  the  matter  msv  easily  be  pat  to  the  test :  for  if  the  wool  is  partedL 
and  eapccta%  aboat  the  brisket  tbe  skin  will  have  a  pale  yellow  hae.  The  e>e  of  the  Aeep  be- 
ginning to  Mcken  with  the  rot,  can  never  be  mistaken ;  it  is  injected,  bat  pale,  the  small  veins  at 
we  conier  of  the  eye  are  tarcid.  bat  they  are  filled  with  yeUow  seroas  flaid.  and  not  with  blood. 
TIm  caraacla,  or  small  glandalar  bodv  at  the  comer  of  the  eye,  is  also  yellow.  Farasen^  very 
nraperiy,  pay  great  attention  to  this  m  their  examination  or  porchase  ofsheep.  If  tbe  eanmcla 
U  red.  they  imve  a  proof,  which  never  fails  them,  that  the  animal  b  healthy.  If  diat  body  baduiea 
dmy  have  no  great  objection  or  fear — it  is  generally  so  at  grass;  hot  if  it  is  of  a  yellow  eolor.  they 
fa— cd lately  re^^ect  the  sheep,  althoach  he  may  otherwise  appear  to  be  in  the  very  best  possible 
eoadition :  for  it  b  a  proof  that  the  liver  b  diseased,  and  the  bile  beginning  to  mingle  with  the 
bload.  There  b  no  kiss  of  condition,  bat  qaite  the  contrary;  for  the  sheep,  in  the  eariy  stage  of 
lot,  baa  a  great  propensity  to  fatten.  Mr.  Bakewell  was  aware  of  this,  for  be  aaed  to  overflow 
eertaia  of  hb  paatnrea,  and  when  tbe  water  was  ran  dS,  torn  those  of  hb  sheep  apon  them  which 
ka  wanted  to  prepare  for  the  market.  They  speedily  became  rotted,  and  in  the  Mrly  stage  ofihm 
sot  they  accamolated  flesh  and  fat  with  wooderfal  rapidity.  By  thb  nianraici  be  oaed  togaiB  9 
•r  €  weekaoB  bb  Beigbbors*'* 

;9S91.)  It  b  alleged,  that  when  sheep  have  access  to  salt,  they  are  never  known  to  be  aftcted 
wUh  rot ;  and  I  have  as  little  doobt  that,  were  oil-cake  pvt  freely  within  dieir  power  in  saeb  a 
aa  I  have  alladed  aa  bavini^  occared  in  1817,  they  woold  escape  die  malady.    Cbaa^ 
firom  a  aret  to  a  dry  siinatioa  may  be  the  means  of  even  cnrinc  tbe  rot,  when  die  change 
effected  at  an  eariy  MMge  of  the  disease.    All  land  that  naa  been  irrigated  in  saas- 
r.  and  prodaces  a  rank  growth  of  grass  in  aamnsn.  shoald  be  avoided  bv  sheep,  as  bem^  the 
Bst-hoaas  of  roc     Some  land,  in  iu  namral  state,  will  aflect  shaep  with  rat  what 

„._ apon  it,  each  as  sofk,  spoogj  soil  having  a   cla^e^  tendencr,  and   never  free  of 

Boistare.    In  so  far  as  this  last  caase  of  rot  b  ooooemed,  drammg  baa  had  the  effect  of 
land  soand  which  was  known  to  hava  ratted  sheep  in  a  short  time.    In  the  prospect 
•Til,  whea  inevitable,  sheep  cannot  be  long  kept  on  the  same  farm,  bat  mast  be  sold  ia  the  < 
af  a  few  months ;  ia  short,  tenants,  in  their  fear,  are  obliged  to  keep  a  flying-slock.  especiaOy  of 
for  theae  are  the  nwst  easily  affected  portion  of  the  IfodL    The  anpKCTtbn  of  Kme  hasten- 

»sabiect  to  rot.  even  after  it  had  been  diaiaed.  Sadden  fitaatai 


ligect  to  rot.  even  after  it  had  been  diaiaed.  Sadden  fitaata^ 
,  ia  spring  prodaoe  rot,  aooording  to  the  old  proverb— 


fHM.)  The  livar  of  nilton  sheep  alwaya  contaiM  the  weO-kaowa  animal  the  Jhke,  m 
_  jBB  im  strikiac  reaemblanca  to  a  floander.    Ito  natare  has  aot  yet  beea  safisfactorily 
It  was  naiMd  FsMciola  by  Linneos.  and  Distoma  hepoHeum  by  RodolphL    Its  imrsrtnsl  dnel 
itam  great  naasbera  of  graias  of  a  pale  red  color  like  aand,  which  aro  sappoaed  to  be  ks  egga 
iw  diflereneeof  sex  has  been  obsenred.  it  b  beUevad  to  be  a  hermaphrodite.    It  ~ 
that  its  eggs  And  their  way  to  the  ^^nm,  from  which  sheep  receive  them  into  dieir  i 
and  thas  are  sopposed  to  find  their  way  mto  the  liver.    Tbe  egga  aro  fband  m  the  bilbiy  d 


in  the  intostinal  ranab^  aad  even  in  d»e  dang  of  heahliy  sheep,  and  ihey  swarm  in  the  daa«  af 

eoald  be  said  on  the  salgaet  of  rat,  bat  I  mast  refer  yoa  to  aatho 


Moeh  more  eoald  be  said  on  the  sabjaet  of  rot,  bat  I  mast  refer  yoa  to  aathoritiea.* 

(S393.)  "  Pimmf^;'  says  tbe  Eitriek  SheplKrd.  -*  b  a  ^ery  deauiptiie  Scotticism,  from  the  verb ; 

for  no  crvatare  can  have  a  more  bngnishing  and  miseiabia  look  dmn  a  sheep  affected  by  thbaB»> 

I  deoctibe  it,  for  in  the  bat  9  yeaia  I  have  hist  apward  of  900  si 


itdbtomper.    Well  may  I  deoctibe  it,  fbrintfaelaatO  yeaialbave  loatapward 
by  Itt  ravagaa.  It  b  qoiu:  a  new  disease  on  the  Border;  for  I  waa  90  years  a  shepherd  and 
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■aw  in  initaDoe  that  I  can  remember  of  with  certainty,  nor  did  I  ever  hear  tta  name  Mtve  from 
Galloway,  where  it  waf  called  the  vinqviih,  and  where  it  has  been  prevalent  for  a^pea.  It  waa 
likewise  known  long  ago  in  tome  of  the  disiriota  of  the  middle  Highlands.  It  is  a  strange  dia* 
temper.  On  the  ^euaine  pining  farms,  the  sheep  do  not  take  it  by  ones  or  twos,  bat  a  whole 
flock  at  once.  It  is  easily  distingaished  by  a  practiced  eve,  the  first  symptoms  being  lassitude  of 
motion,  and  a  hearinesa  aboat  the  papil  of  tne  eye,  imficating  a  species  of  fever.  I  wish  I  had 
science  tu  describe  it  in  a  pathological  manner,  which  I  have  not,  and  therefore  shall  not  attempt 
it :  bat  at  the  very  first  the  blood  is  thick  and  dark  of  color,  and  cannot  by  any  exertion  be  made 
to  spring :  and  when  the  animal  dies  of  this  distemper,  there  is  apparently  scarcely  one  drop  of 
blood  in  the  carcass.  It  lives  till  there  does  not  seem  to  be  a  drop  remaining :  and  even  the  ven- 
tricles of  the  heart  become  as  dry  and  pale  as  the  skin.  This  simple  fact  may,  I  hope,  enable  mem 
of  science  to  comprehend  its  natare.  It  is  most  fatal  in  a  season  of  drouth ;  and  June  and  Sep- 
tember are  the  most  deadly  montha  If  ever  a  farmer  perceive  a  flock  on  such  a  farm  having  a 
more  than  ordinary  flashed  appearance  bv  rapid  thriving,  he  is  gone.  By  tiiat  day  8  days*  when 
he  goes  out  to  look  at  them  again,  he  will  find  them  all  lying,  banging  their  ears,  running  at  the 
eyes,  and  looking  at  him  like  so  many  condemned  criminals.  As  the  disease  proceeds,  the  hair 
on  the  animal's  face  becomes  drv,  ilie  wool  assumes  a  bluish  casL  and  if  the  shepherd  have  oottha 
means  of  changing  pasture,  all  those  affected  will  full  in  the  course  of  a  month.*' 

(2!294.)  The  rationale  and  cure  of  this  fatal  disease  are  thus  attempted  to  be  given  by  a  writer. 
"  The  disease  called  pining^  seems  to  arise  from  an  enervated  and  costive  habit  of  the  aainaal* 
which  may  be  produced  by  a  waui  of  proper  exercise,  in  conjunction  wiih  feeding  in  pasturesof 
an  astringent  nature.  The  priucipai  districts  in  which  this  disease  is  found  to  prevail,  are  the 
men  pastures  of  the  Cheviot  moantaina  the  chain  of  hills  running  through  the  8.  W .  parts  of  Rox- 
ourglishire,  the  pastoral  districts  of  Selkirk  and  Peebles  shires,  and  some  other  districts  of  SooC- 
land,  as  Galloway.  Under  the  old  practice  of  keeping  the  sheep  in  flocks,  as  they  are  termed,  ktr- 
m/«,  of  weaning  the  lambs  in  the  montl)s  of  July  or  August,  and  afterward  of  milking  the  ewea 
for  8  or  10  weeks,  the  pining  was  unknown  in  most  of  these  districts ;  but  under  this  mode  of 
treatment  the  sheep  were  frequently  subject  to  diarrhea — a  disease  diametrically  opposed  to 
pining.  The  farmers  of  those  pastoral  districts  have  generally  improved  upon  the  older  methods 
of  keeping  their  sheep.  They  find  it  to  be  more  profitable  to  allow  the  whole  flocks  to  pastnra 
together  mdiscriminaiely  and  undisturbed.  The  lambs  remam  unweaoed,  until  they  wean 
themselves,  which  generally  does  not  take  place  till  tlie  month  of  December.  By  this  mode  of 
management,  the  ewes  and  lambs  are  found  to  be  of  a  higher  comparative  value  tfian  all  the  sum 
Tealized  by  the  sale  of  cheese  made  from  ihe  milk  of  the  ewes;  besides,  the  ewes  are  notsobjeet 
to  various  accidents  arising  from  so  frequently  collecting  them  together  for  the  purpose  of  milk- 
ing. But  under  this  undisturbed  state  of  management,  in  all  cases  where  dry  astringent  pasturea 
are  produced,  such  as  on  the  sienitic  porphjnry  of  the  Cheviot  range,  the  ptnmg  made  its  appear 
ance.  That  such  pasture  promotes  this  disease,  is  farilier  strengthened  by  the  fact  that  it  is  mora 
common  in  dry  than  in  wet  seasons ;  and  most  so  at  that  season  of  the  year  when,  by  the  influence 
of  the  sun,  the  plants  are  less  juicy :  or  early  in  autumn,  when  the  grasses  which  have  pushed  to 
seed  become  less  succulent.  The  disease  is  not  known  on  the  whole  of  the  day  date  imnge  of  the 
Lammermoor  Hills,  where  heath  prevails,  occasionally  interspersed  with  irreen  pastures,  and 
where  the  kintding  practice  is  pursued.  Nor  is  it  known  to  exist  in  gcneralon  green  succulent 
pastures,  or  even  heaths,  growing  on  calcareous  or  sandstone  groonas^  where  the  nature  of  the 
food  and  the  exertion  of  the  animal  in  procuring  it  appear  to  counteract  the  progress  of  the  die- 
ease,  arising  from  the  inactivity  of  the  di^stive  function.  If  we  suppose  these  to  be  the  predie- 
pomng  causes  of  this  disease,  the  prevenuon  or  remedy  will  suggest  itself  either  under  the  head 
of  food  or  treatment  Should  it  be  deemed  inexpedient  to  adopt  the  mode  of  keeping  the  flocka 
in  hir}«ls,  a  change  of  place,  and,  consequently,  of  food,  is  necessary  to  aocomplisn  this  parpoaa. 
The  salatarv  effectfl  of  a  variety  of  food  on  the  animal  system  are  well  known.  When  sheep 
aflibcted  with  this  disease  are  put  upon  a  heath,  it  has  frequently  the  desired  effect:  but  when  the 
animal  is  much  overcome  with  the  disease,  iuatate  of  lanp^uidness  may  prevent  it  from  taking auok 
a  quantity  of  food  as  will  produce  a  reftction  upon  the  animal  functiona  The  most  efiectoarcac% 
therefor^  In  all  casea»  is  a  change  to  a  more  rich  and  succulent  pasture."* 


37.    LIFTING  AND  PITTING  POTATOES. 

*' If  planted  fai  ftir  rows 
They  nunhsled  grew,  the  plow  will  best  peifonn 
Hie  respinc  task :  smld  the  tumbling  soU 
The  vegetable  mine,  eacuosed  to  view, 
The  gatherer's  basket  aDs.** 

GaARAK. 

(2295.)  The  harreBt-work  of  a  farm  cannot  be  said  to  be  completed  un- 
til the  potato  crop  is  taken  out  of  the  ground  and  secured  against  the  win* 
ter's  frost    By  October  the  potatoes  may  be  expected  to  be  ready  for  lift- 

•  Quarteriy  Jonnd  of  Acrleobor^  voL  iL 
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ing.  Tbe  fitness  of  potatoes  for  lifting  is  indicated  by  tbe  decay  of  tba 
baulms  :  for  as  long  as  these  appear  at  all  green,  you  may  conclude  tbe 
tubers  have  not  yet  arrived  at  maturity.  In  an  early  season  potatoes  irill 
ripen  before  October;  and  though  tbe  weather  should  continue  fine,  tbe 
best  plan  is  to  let  thena  remain  in  tbe  ground  till  the  com  crops  are  entire- 
ly harvested.  Immediately  after  tbe  fields  are  cleared  of  com,  tbe  pota- 
toes should  be  taken  up  and  secured,  to  allow  tbe  land  to  be  plowed  up 
for  wheat ;  indeed  it  will  happen,  under  all  circumstances  of  weather,  that 
tbe  com  will  be  ready  to  be  cut  down  and  carried  in  before  tbe  potaitoes 
are  fit  to  be  taken  up. 

(2296.)  There  are  two  modes  of  lifting  potatoes,  namely,  with  tbe  plow 
and  with  tbe  potato-graip.  Tbe  plow  is  tbe  most  expeditious,  though  I 
believe  tbe  ground  is  best  cleared  of  tubers  witb  tbe  graip.  With  either 
instrument  a  large  number  of  people  to  gather  tbe  potatoes  are  required, 
each  of  whom  should  be  provided  with  a  small  semi-spheroidal  shaped 
basket,  with  a  bow-handle,  to  gather  tbe  potatoes  into,  and  then  to  put 
them  into  sacks  or  close-bodied  carts.  When  a  farmer  lifts  potatoes  oo 
bis  own  account,  they  are  usually  put  into  a  cart  and  carried  direct  to  the 
pits.  When  he  lifts  them  on  account  of  a  purchaser,  or  a  number  of  pur- 
chasers, they  are  measured  on  the  spot  from  tbe  basket,  and  put  mto 
sacks,  in  which  they  are  easily  delivered.  When  lifted  for  shipment  to 
tbe  London  market,  they  are  first  riddled  into  sizes,  then  measured  or 
weighed  on  tbe  spot  and  put  into  carts,  and  taken  to  tbe  ship's  side.  The 
potato-riddle  is  made  of  wire,  witb  meshes  from  If  inches  to  11  inches 
square,  and,  if  rimmed  witb  oak,  costs  2s.  fid.  each.  The  riddlings,  or 
small  potatoes,  are  used  on  the  farm.  Potatoes  are  usually  sold  by  weight, 
and  a  given  weight  represents  the  measure  of  a  boll ;  which  boll,  again, 
differs  in  weight  in  ditferent  parts  of  the  countiy,  thereby  rendering  the 
imperial  weights  and  measures  act,  in  this  instance,  nugatoiy.  A  boll  b 
20  stones  of  14  lbs.  to  tbe  stone,  in  some  parts  of  Scotland,  and  it  is  40 
•tones  in  others ;  and,  to  contradistinguish  them,  the  small  boll  is  called  a 
singUf  and  tbe  large  a  double  boll.  The  produce  of  a  crop  of  potatoes 
▼artes  amazingly — ^frora  30  to  100  single  bolls  per  imperial  acre.  It  is 
singular  that  tbe  price  -does  not  vary  nearly  so  much — ^from  4s.  6s.  tbe  sin- 

f^le  lioll,  being  tbe  limits  between  dear  and  cheap  prices.  Taking  60\>olls 
16,800  lbs.]  as  tbe  medium  produce,  and  5s.  as  a  medium  price,  tbe  gross 
return  from  an  imperial  acre  of  potatoes  will  be  <£15  [$75].  If  tbe  ex- 
pense of  lifting  tbe  crop  is  taken  at  30s.  per  acre,  tbe  return  will  be  «£18 
10s.;  a  large  sum,  certainly,  but  then  it  snould  be  remembered  that  pota- 
toes leave  no  straw  for  manure,  and  require,  on  tbe  contrary,  a  large  quan- 
tity of  manure  to  raise  even  a  tolerable  crop.  Tbey  incur  considerable 
trouble  in  their  delivery  ;  and,  being  a  perishable  commodity,  cannot  be 
kept  beyond  a  given  time. 

(2297.)  In  employing  tbe /?^U7  to  take  up  potatoes,  the  common  one, 
witli  2  horses,  answers  well ;  but  as  tbe  potatoes  run  tbe  hazard  of  being 
split  by  the  coulter  when  it  comes  in  contact  witb  them,  it  should  be  taken 
out,  tbe  sock  being  sufficient  to  enter  tbe  plow  below  the  drill,  and  the 
mould-board  to  turn  them  out  of  it.  Tbe  plow  in  going  up  splits  one  diill, 
and  in  returning  splits  tbe  next,  but  no  faster  than  a  band  oi  gatherers,  or 
field- workers,  if  numerous  enough,  but  if  not,  assisted  by  hired  laborers, 
can  clear  tbe  ground  of  them  into  the  baskets.  In  free  soil,  potatoes  are 
.easily  seen  and  picked  up ;  heavier  soU  is  apt  to  adhere  to  them,  in  which 
case  it  is  a  good  plan  to  make  a  stout  field- worker  shake  those  poitions  of 
the  earth  turned  up  by  tbe  plow,  which  still  adhere  in  lamps,  with  a  po- 
tato*graip,  and  expose  the  tubers.  Potato-gathering  shQuld  not  be  con* 
(mi 
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tiaued  so  late  in  the  evening  as  that  the  tubers  cannot  be  easily  seen ;  noi 
should  it  be  prosecuted  in  wet  weather,  which  causes  the  earth  to  adhere 
to  them,  and  renders  them  undistinguishable  from  the  earth  itself.  Of 
course  every  one,  the  smallest  tuber,  sliould  be  taken  off  the  ground,  not 
only  on  the  score  of  economy,  to  realize  the  whole  crop,  but  to  remove 
them  as  a  weed  from  among  the  succeeding  crop.  Alter  the  field  has 
been  gone  over  in  this  manner,  the  harrows  are  passed  a  double  tine  to 
bring  concealed  tubers  to  the  suiiace,  when  they  are  gathered  by  the  peo- 
ple, and  to  shake  the  haulms  free  of  soil.  These  after-gathered  potatoes 
are  usually  reserved  for  pigs  and  poultry.  Whenever  the  field  is  cleared 
erf  the  crop,  the  haulms  are  gathered  by  the  field-workers  and  carried  to 
the  compost  stance,  to  be  converted  into  manure,  and  these  are  the  only 
return  which  the  potato  crop  makes  to  the  soil. 

(2298.)  A  simple  instrument,  fig.  428,  which  may  be  substituted  in  the 
plow  for  the  mould-board  for  turning 
potatoes  out  of  the  drill  was  contrived 
by  Mr.  John  Lawson,  of  Elgin.  It  con- 
sists of  6  malleable  iron  bare,  the  outer 
ones  |-  of  an  inch  square,  the  inner  ^  an 
inch  in  diameter,  joined  together  in  the 
form  of  a  brander,  26  inches  long  from 
ato  b  ;  5  inches  in  breadth  from  ^  to  c, 
at  the  fore  part,  where  is  a  plate  of  iron ; 
27  inches  in  len^h  from  c  to  ^ ;  and  18 
inches  in  breadth  from  d  to  a.  This 
brander  is  attached  to  the  right  side  of 
the  head  and  stilt  of  a  plow,  in  lieu  of 
the  mould-board,  by  the  screws  e,  e,  and  the  fore-end,  b  c^  being  placed 
close  behind  the  sock,  as  seen  at  a,  fig.  429,  which  shows  the  plow  mount- 
Fig.  «89. 


Fig.  428. 


THE  P0TAT0-1UI8ER  OR  BRARDIR. 


TRX  POTATO-RAISER  ATTACHED  TO  THE  PLOW. 

ed  with  the  brander,  haying  its  upper  angle  at  a,  fig.  428,  8  inches,  and 
the  plane  of  its  face  so  bent  down  as  to  have  the  lower  angle  d  only  4 
inches  above  the  sole  of  the  plow.  The  openings  between  Uie  rods  will 
thus  be  rather  more  than  2^  inches  at  the  widest  end  of  the  brander,  be- 
tween a  and  d.  The  mode  of  operation  of  the  brander  is,  that  while  the 
earth  partly  passes  through  it,  and  is  partly  placed  aside  by  it,  the  potatoes 
are  wholly  laid  aside,  so  there  are  few  of  them  but  are  lefl  exposed  on  the 
sfirface  oi  the  ground* 

(2299.)  **  This  plow,"  says  Mr.  Lawson,  "  is  drawn  by  one  pair  of  horses, 
in  the  same  msuiner  as  the  common  plow.  In  working  it,  the  plowman 
inserts  it  into  the  potato-drill  so  as  to  nave  the  whole  of  the  potatoes  on 
hia  right-hofid  side.  He  then  proceeds  along  the  drill,  splitting  it  up  in 
the  common  way.  The  earth  is  then  thrown  to  the  rigpt-hand  side,  and 
t)ie  potatoes  lie  scattered  on  the  surface  of  the  gpround  behind  the  plow. 
Women  follow,  provided  with  baskets,  into  which  they  gather  the  potatoes, 
and  throw  the  stems  upon  the  drill  which  lies  to  the  right  hand  of  the  ope 
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from  which  they  are  gathering  the  potatoes.  The  reasoD  why  the  potato- 
stems  are  thus  removed  is  that  as  soon  as  the  potatoes  which  lie  on  the 
surface  are  gathered,  the  plow  returns,  and  again  proceeds  as  hefbre, 
thix)ugh  the  part  of  the  drill  in  which  the  potatoes  lay,  still  turning  the 
earth  to  the  right-hand  side.  This  second  operation  raises  to  the  suiiace 
any  stray  potatoes  which  the  first  may  not  have  turned  up,  and  the  pota- 
toes thus  raised  are  gathered  hy  the  women  who  attend  for  that  purpose 
The  second  operation  may  he  delayed  till  ahout  12  drills  are  turned  over 
by  the  first  operation,  and  the  potatoes  gathered.  The  plow  may  then  be 
put  through  these  13  drills  the  second  time.  By  this  there  will  be  a  saving 
of  labor,  as  a  smaller  number  of  women  will  gather  the  potatoes  by  the 
second  operation,  while  the  greater  number  of  them  may  remain  with 
another  plow  in  its  fii-st  movement.  If  the  stems  of  the  potatoes  be  very 
strong  and  Ivxuriant,  a  few  of  the  women  might  be  directed  to  go  along 
the  drill  and  pull  them  out  of  the  ground,  at  the  same  time  plucking  off 
any  potatoes  that  may  adhere  to  and  come  along  with  the  stems.  If  this 
is  done,  the  plow  will  tuiii  up  the  greater  pait  of  the  potatoes  by  going 
only  once  through  the  drill ;  but,  in  going  twice,  it  will  do  it  in  the  most 
satisfactory  manner.  A  man  with  1  pair  of  horses  will  thus  pass  over  the 
ground  as  quickly  as  with  the  common  plow.  In  light  soils  this  plow  per- 
forms its  work  in  a  very  efficient  manner.  It  pulverizes  the  soil  in  an  ex* 
traordinary  degree,  and  scarcely  leaves  a  single  potato  in  the  soil.  I  have 
never  before  been  able  to  clear  my  fields  of  potatoes  so  effectaaOy  as  by 
this  implement,  or  at  nearly  so  small  an  expense."* 

(2300.)  When  potatoes  are  taken  up  by  manual  work,  it  is  done  with 
the  potatO'graipf  fig.  430,  the  prongs  of  which  are  flattened. 
Being  rather  severe  work  to  use  this  graip,  men  are  employed 
for  the  purpose,  1  man  taking  1  drill,  close  beside  that  of  his 
fellow- woricmen,  while  2  gatherers  to  every  man  are  ready  to 
pick  up  the  potatoes  he  turns  out  into  the  baskets.  In  using 
the  g^'aip,  it  is  inserted  into  the  side  of  the  drill,  and  below 
the  potatoes,  with  a  push  of  the  foot,  and  the  graipful  of  earth 
thus  obtained  is  turned  on  its  back  into  the  hollow  of  the  drill, 
exposing  the  potatoes  to  view  on  the  top  of  the  inverted 
earth,  whence  they  are  gathered.  The  men  then  pass  the 
prongs  of  the  graip  here  and  there  through  the  inverted  graip- 
ful and  the  soil  on  the  drill,  to  detect  and  expose  to  view  every 
tuber  lurking  beneath  the  soil.  In  this  manner,  1  man  and  2 
women  will  take  up,  of  a  good  crop  of  80  bolls  of  20  stones  per 
acre,  20  bolls  a  day,  which  will  cost  3d.  per  boll  at  the  follow- 
ing wages  :  1  man  2s.,  and  2  women  at  Is.  fid.  each  per  day, 
without  food  =58.  per  day,  or  20s.  per  acre.  Such  graips  cost 
2s.  3d.,  and  when  handled  Ss.  each. 

(2301.)  In  regard  to  the  storing  of  potatoes,  there  is  no  di^ 
Acuity  in  the  early  part  of  winter,  when  a  low  temperature  pre- 
vails, and  vegetation  is  lulled  into  a  state  of  repose.  Potatoes 
may  therefore  be  kept  in  almost  any  situation  m  the  eariy  part  of  winter ; 
but  then,  if  damp  is  allowed  to  surround  them  for  a  time,  it  will  inevitably 
rot  them,  and  if  air  finds  easy  access  to  them  at  all  times,  the  germ  of 
vegetation  vrill  be  awakened  in  them  at  the  first  call  of  spring.  To  place 
potatoes  beyond  the  influence  of  those  elements  as  long  as  convenience 
suits,  they  should  be  stored  in  a  dry  situation,  and  be  covered  up  from  the 
air ;  and  no  mode  of  storing  afibrds  more  ready  means  for  both  thoae 
requisites  than  the  ordinary  u>rms  of  pits  in  dry  soiL 
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(23DS.)  Fig.  431  shows  the  two  difierent  forms  of  the  ordinary  potato-pits, 
the  one  being  conical,  tho  other  prismatic  ig  shape.  The  conical  form  n 
Daually  employed  for  pitting  small  quantities  of  potatoes,  and  is  well  suited 
for  small  farmers  and  cotters  ;  the  prismatic  is  the  form  commonly  adapted 
for  storing  large  quantities.  For  both  sorts,  a  situation  sheltered  from  the 
north  wind  should  be  selected,  and  the  ground  should  cither  be  so  dry  of 
itself  as  to  absorb  the  rain  as  it  falls,  or  so  inclined  as  to  allow  surface 
water  to  pass  quickly  from  the  site  of  the  pits.  The  site  should  be  conve- 
niently eituatad  fur  opening  the  pits  and  admitting  the  carts  to  them,  and 
to  near  the  comer  or  aide  of  a  Reld  as  not  to  interfere  with  its  being 
wrought  in  winter. 

(2303.)  A  conical  pit  of  potatoes  is  formed  in  this  manner  :  If  the  soil  is 
of  ordinary  texture,  and  not  very  dry,  let  a  small  spot  of  its  suiface  be 
smoothened  with  the  spade.  Upon  this  spot  let  the  potatoes,  as  tbey  are 
taken  out  of  the  cart,  be  built  by  hand  in  a  conical  heap,  not  exceeding  2 
feet  in  hight;  and  the  breadth  which  a  cone  of  that  bight  will  occupy,  so 
as  not  to  impose  much  trouble  in  piling  up  the  potatoes,  will  not  be  lesa 
than  i  feet,  and  is  more  likely  to  be  5  feet.  The  potatoes  are  then  cover- 
ed with  a  thick  thatching  of  dry,  clean  straw.  Earth  is  then  dug  with  a  spade 
from  the  ground  in  the  form  of  a  trench  around  the  pit,  the  inner  edge  a, 
fig.  431,  of  the  trench  lieing  as  far  from  the  pile  of  potatoes  as  the  thick- 
ness of  the  covering  of  earth  to  be  put  upon  it,  which  is  to  be  considered 
sufEctent  at  1  foot.  The  first  spadeful  is  laid  around  the  potatoes  on  the 
ground,  and  the  earth  chopped  fine  and  beaten  down  with  the  spade,  in 
order  to  render  the  earth  as  impervious  to  cold  as  possible,  and  the  drier 
the  earth  is,  the  lesa  effect  will  frost  have  upon  it,  and  the  less  distance 
will  it  penetrate  through  it.  Thus  spadeful  after  spadeful  of  the  earth  ia 
taken  froin  the  trenoh  and  heaped  on  the  atraw  above  the  potatoee,  until 
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the  entire  cone  a  h  c  a  formed,  which  is  then  beaten  smooth  and  nrand 
with  the  back  of  the  spade.  The  top  of  the  cone  at  b  will  then  be  about 
3  feet  3  inches  in  bight,  and  the  width  of  the  cone  from  e  to  a  about  7^ 
feet.  The  trench  round  by  o  c  should  be  cleared  of  earth,  that  no  suriace 
water  may  lie  near  the  pit,  and  an  open  cut  should  be  formed  from  the 
lowest  side  of  the  trench  to  allow  the  water  to  go  away  most  fi-eely. 

(2304.)  When  the  soil  is  naturally  thoroughly  dry,  the  site  of  the  pit 
may  be  dug  out  of  the  solid  ground  a  spade  depth,  for  storing  the  potatoes 
into  what  would  then  really  be  a  pit,  and  then  the  apparent  hight  of  the 
pit  above  the  surface  of  the  soil  vrill  be  small ;  but  unless  the  soil  is  as 
thoroughly  dry  as  sand  or  gravel  can  make  it,  the  potatoes  should  be  piled 
spon  the  natiu^  surface  of  the  KTOund. 
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(2305.)  The  prismatic,  or  long  pit,  d  e/g,  fig.  431,  is  formed  exactly  in 
the  same  manner,  with  the  exception  that  the  potatoes  iu  it  are  piled  in  a 
straight  line  along  its  sides  d\,  instead  of  round,  as  in  the  case  of  the  cooi 
ca]  pit  a  b  c.  The  hight  of  the  pile  of  potatoes  should  not  exceed  2^  feet, 
and  its  breadth  will  spread  out  to  about  7  feet,  and  allowing  15  inches  for 
thickness  of  straw  and  earth,  the  hight  of  the  finished  pit  will  be  3  feet  9 
inches,  and  breadth  9  feet  6  inches.  The  direction  of  a  loDg  pit  should 
always  be  N.  and  S.,  in  order  to  place  both  its  sides  within  reach  of  the 
sun's  rays. 

(2306.)  It  is  considered  that  when  fresh  potatoes  are  heaped  together 
in  large  quantities,  a  certain  degree  of  fermentation  ensues,  which 
increases  the  temperature  of  the  mass  so  much  as  to  awaken  vegetation  in 
the  tubers,  and  the  existence  of  long  sprouts  so  frequently  found  covering 
the  top  of  the  heap  of  potatoes  when  a  pit  is  opened  in  spring,  is  adduced 
as  a  proof  of  tlie  enects  of  such  an  increase  of  temperature  ;  and  the  thick  || 

covering  of  dry  straw  usually  placed  above  potatoes  in  pits  is  also  consid- 
ered a  gi'eat  means  of  retaining  within  the  bounds  of  the  pit  the  heat 
evolved  from  the  potatoes,  and  hence  a  plan  has  been  suggestea,  of  having 
openings  lefl  along  the  upper  parts  of  pits  through  which  such  heated  air 
may  escape.  The  openings  are  left  by  drawing  small  bundles  of  long 
straw,  tied  at  one  end  with  a  piece  of  cord,  and  cut  square  like  a  rosette 
on  the  top  of  a  corn-stack  a,  fig.  422,  and  which  are  placed  upright,  and 
project  upward  at  short  intervals  along  the  top  of  the  pit,  before  the  earth 
IS  tnrown  upon  the  straw  near  its  ridging,  and  the  eartn  is  put  round,  and 
beaten  down,  and  finished  smoothly,  beside  the  projecting  part  of  each  bun- 
dle.    These  ventss  may  be  seen  at  «  and  k,  in  fig.  431 

(3307.)  Tt  ifl  traly  remarked  by  Sinckin  that  **  the  Tarietieaof  the  potato  are  rery  mnneroaa,  and 
ibe  oonfvsioD  of  their  names  ioexuicable."  'Withoat  attempting^  to  paiticiilarize  aay  one  Tarie^, 
I  would  «ay  generally,  that  as  an  article  of  food,  the  potato  la  now  anivenally  coltiTated,  and  thii» 
no  doabt  cnieBy  from  the  facility  with  which  it  may  be  raiaed.  the  pleaaantneaa  of  ita  taate.  tiie 
simplicity  of  ita  cookery,  and  the  noarishment  which  it  aflbrda.  According  to  a  Matement  of  Sin- 
clair, it  appears  that  in  aeveral  Tarietiea  of  potato  fit  for  haman  food,  the  notritive  matter  Tariet 
from  two  hnndred  to  two  handred  and  siz^  grains  in  64  drachms ;  that  those  quantities  of  notritire 
matter  contained  from  169  to  204  grains  of  starch,  and  from  31  to  61  graina  of  albanen,  mocilage, 
and  sagar.*' 

(2308.)  As  compared  with  grain,  "Cobbett's  aasertion,  that  wheat  produces  more  notritioas 
matter  per  acre  than  potatoes,  is  now  completely  disproved.  Later  experimettts  have  shown 
that  it  is  very  near  the  tmlh  to  estimate  the  proportion  of  the  notritive  power  of  ^<^ieat  to  thai  of 
poutoes  as  about  7  to  S ;  or,  in  other  words,  3  lbs.  of  wheat  afford  as  mnch  sastenance  as  7  lbs. 
of  potatoes,  though  it  nuy  be  doobtful  whether  they  sffi>rd  so  much  noarishment ;  for.  by  calcolaliDg 
the  produce  of  tlie  two  crops,  it  has  been  determined  that  1  acre  of  wheat  will  produce  snfteminre 
for  3  persons  as  lon^  as  1  acre  of  potatoes  aflR>rds  it  to  6  5-6  persons.  This  is  on  the  suppositioo  llut 
the  power  of  nntriiion  of  a  plant  is  only  in  proportion  to  thd  qoantlty  of  fartnaceoas  and  glatinoas 
matter  contained  in  it  Bat  this  is  by  no  means  certain.  We  have  not  been  able  to  discover  what 
it  is  that  renders  one  sabstance  more  proper  for  food  than  another.  ...  In  estimating  the  amoont 
of  aliment  afforded  by  potatoes  and  grain,  we  sboold  rather  calcalale  aoconling  to  the  masi  of 

vegetable  matter  capable  of  satisfying  a  fall-grown  person I  may  add  that  potatoes,  fnm 

some  pecaliarity  in  the  mixtore  or  degree  of  condensatioii  in  their  nntntive  matter,  seem  to  pos- 
•eas  an  advanta^  over  all  grains  as  constant  food.  It  is  well  known  that  p<Maloes  and  water 
alone,  with  common  salt,  can  aoarish  men  completely ;  -we  have  hnndreda  of  motanoea,  in  ma^y 
parts  of  Ireland,  wtiere  the  people  have  lived  coostantl;^  on  this  diet  from  necessity,  and  yet  hate 
been  robasL  heahhy.  and  long-lived  as  persons  ted  plentifally  on  animal  food.  Now,  I  know  of  no 
meal  derived  from  grain  ased  as  the  ^neral  food  of  any  nation,  widioai  being  nixed  widi  other 
kinds  of  alimentary  matter,  as  oil,  ihuts,  whey,  or  milk."t 
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(2309.]  The  potato  has  been  ■abjected  to  careful  analysis  by  different  chemists,  and  these  are  a 
fcwof tne  results: 


K»DS. 


Red  Potato. 


Kidney 
Large  Red. 
Sweet 


germinated, 
sproots  .... 


Starchy 
Fibrin. 


Peruvian. 
English .. 
Onion  ... 
Voigtiand 

jParis.... 


7*00 
6-80 
S-SO 
8-80 
6-00 
8-20 

5-25 
6*83 
8-38 
713 

6-79 


Starch. 

Veffeta-i 

bleAlbu- 

mon. 

13-00 

1-40 

15-20 

130 

0*40 

0-40 

910 

0-80 

12-90 

0-70 

15-10 

0*80 

15-00 

1-88 

12*91 

104 

18-75 

0-90 

15-41 

1-25 

13-30 

0-92 

Gun. 


Acids 

and 

Salu. 


Water. 


41 
3-7 
3-3 


5-1 


75-0 
730 
93*0 
81-3 
780 
74-3^ 

76-0 
77-5 
70-3 
74-3 


3*3  I  1-4         73-12  Henry,  Jr. 


Analyst 


Einhoff. 


Lampadins. 


or  these  constitaents  of  the  potato,  it  will  be  observed  how  large  a  proportion  tlie  watec  bears, 
and  the  remainder  is  chiefly  composed  of  fibrin  and  starch.  Hence,  potato  diflTers  essentially  from 
wheat  and  barley,  by  containing  no  glalen.and  approaches  in  some  mcasare  to  the  natnre  of  rye»* 
Of  the  dry  constttnents,  starch  is  frequently  used  in  the  manafacture  of  wheaten  bread,  the  potato- 
flour  giving  to  the  loaf,  when  stale,  a  tendency  to  excessive  crombiness.  Potato-flour  does  not 
injare  bread  as  an  article  of  food ;  but  still  it  is  an  adulteration,  and  its  use  constitutes  a  fraud  on 
the  public,  when  the  same  price  is  demanded  for  the  loaf  partly  made  of  this  cheap  material  as 
lor  one  of  wheat  alone. 

(2310.)  Potato  starch  mav  be  converted  into  tapioca.  The  tapioca  of  commerce  is  derived  from 
cassava,  a  preparation  made  in  the  West  Indies,  the  tropical  regions  of  America,  and  on  the  Afri- 
can coast  irom  the  root  of  the  manioc  (Jatropha  manikolj,  an  cnphrobacodus  plunt  "The  cas- 
sava cakes  sent  to  Europe,  which  I  have  eaten  with  pleasure."  says  Dr.  Ure,  "  are  compotied  al- 
most entirely  of  starch,  along  with  a  few  fibres  of  the  ligneous  matter.  It  may  be  purified  by 
diffusion  through  warm  waler,  passing  the  milky  mixture  through  linen  cloth,  evaporating  the 
strained  liquid  over  the  fire  with  constant  agitation.  The  surch  dissolved  by  the  beat  thickens 
as  the  water  evaporates ;  but  on  bein .'  stirred,  it  bet^omcs  granulated,  and  roust  be  finally  dried 
in  a  proper  stove.  Its  specific  gravity  is  1-530 — that  of  the  other  species  of  starch.  The  product 
obtained  by  this  treatment  is  known  m  commerce  under  the  name  of  tapioca;  and  being  starch 
very  nearly  pure,  is  often  prescribed  by  physicians  as  an  aliment  of  easy  digestion.  A  tolerably 
good  imitation  of  it  is  made  by  beating,  stirring,  and  drying  potato-starch  in  a  similar  way.''t  An 
acquaintance  of  mine,  a  farmer  in  Forfarshire,  Mr.  James  Scott,  Beaochamp,  instead  of  disposing 
of  his  potatoes,  of  which  ho  used  to  raise  large  quantities  every  year,  converted  them  into  tupioca ; 
therebv  saving  a  great  deal  of  carriage  which  the  delivery  of  potatoes  occasions,  and  retaining 
the  remse  of  the  manufactured  potato,  upon  which  he  fed  a  large  number  of  pigs,  and  which, 
moreover,  sflTordcd  a  good  mash  to  the  horses. 

(2311.)  "  When  pouioes  are  boiled,  they  lose  from  1  to  1|  per  cent,  of  their  weight  The  juice 
which  may  be  separsied  from  them  is  sweet  tasted.  The  meal  is  insoluble  even  in  boiling  water, 
though  potato-starch  forms  a  transparent  solution  with  hot  water.  Thus  it  appears  that  by  boil- 
ing, the  albumen,  fibrous  matter,  and  starch  combine  together,  and  form  an  insoluble  compound." 
Simple  as  the  matter  appears,  it  is  not  everv  cook  who  can  boil  a  potato  irell. 

(2312.)  "  When  potatoes  aro  exposed  to  the  action  of  frost,  it  is  well  known  that  they  become 
soft,  and  acquire  a  sweet  taste.  This  taste  is  succeeded  by  a  sour  taste,  owing  to  the  rapid  evo- 
lntR)n  of  acetic  acid,  and  the  root  soon  passes  to  putrefaction.  From  the  experiments  of  Einhoff, 
we  learn  that  the  sugar  is  formed  at  the  expense  of  the  mncilage ;  for  the  other  ingredients  were 
found  in  potatoes  sweetened  by  frost,  in  the  usual  proportion.  He  considers  this  sweetening  pro- 
cess as  connected  with  the  vegetative  powers  of  the  root."  "  Dr.  Peschiez  of  Geneva  hns  de- 
scribed the  presence  of  macons  sugar  and  of  gum  in  tlie  potato.  This  explains  why  it  is  capable 
of  undergoing  the  vinous  fermentation."  The  acids  contained  in  potatoes  in  the  natural  state 
were  ascertained  by  Einhoff  to  be  a  mixture  of  the  tartaric  and  phosphoric  acids.  He  also  ob- 
tained from  1.820  parts  of  dried  potatoes,  96  parts  of  a  grayish>white  ash.  Of  these,  64  parts  were 
aaluble  in  water,  and  33  in9olnMeX  A  minute  analvsis  of  the  ash  of  potatoes  is  given  by  Profeaaor 
Johnston,  including  that  of  the  haulms.    In  10,000  lbs.  there  were  found  of — 


In  the  root*.  in  the  tops. 

I^otash 40-28  lbs.  81-9  lbs. 

Soda 23-34  ..  0-9  .. 

Lime 3-31  .-  129-7  .. 

Magnesia 3-24  .,  17-0  .. 

Alumina 0*50  ..  0-4  .. 

Oxide  of  iron 0-32  ..  0-3  .. 


In  the  roots. 

Silica 0-84  lbs 

Sulphuric  acid....  5*40  .. 
Phosphoric  acid  ..  4*01  .. 
Chlorine 1*60  .. 


In  the  tops 
89-4  Iba. 

4-2  .. 
19-7  .. 

50  .. 


Total 82-83  Iba. 


308-4  lb& 


It  will  be  obeenred  what  a  larige  proportbn  of  pota^,  lime  and  silica  the  tops  of  the  potato  plani 
yield.  "  These  roots,"  as  observed  by  Professor  Johnston,  and  the  observation  applies  to  tomipai 
carrots  and  parsnips,  as  well  as  to  the  potato,  "  contain  very  much  water,  so  that,  in  a  dry  state, 
die  firopariton,  of  inorganic  matter  preeent  in  them  is  very  much  gftenter  ttum  ia  repreeented  bgf 


*  Thomson's  Organic  Chemistry  of  Vegetables 
t  (Ire's  Dictionary  of  the  Arts  snd  Manufhctures,  art 
X  Thomson's  Organic  Chemisuy  of  Vegetables. 
(887) 
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die  whore  nambera.    I  bare,  howerer,  giren  tbe  quantities  coDtained  in  die  crop  as  H  k  canied 
from  ihe  6eld.  ac  aloiie  likelv  to  be  of  practical  otility.    Tbe  crop*  of  tbeae  rmnoam  aoiti  Tary  -wtry 
moch  ia  diflerent  localitiea,  being  in  aome  places  twice,  and  eren  tbrice  as  mncb  as  in  otberi 
every  10  tons,  bowever,  wbicb  are  carried  off  tbe  ^rtraud,  contain  about  9  times  tbe  weigbt  itf  sa 
tine  and  earthy  natters,  indicated  by  tbe  nnmben  in  tbe  Table.'^ 

(23ia.)  Sotanina  was  discovered  by  M.  Desfosws  in  tbe  fmit  of  tbe  common  potato,  and  M.  Otto 
discovered  it  also  in  the  potato  itself.  sAer  it  had  been  allowed  to  ^nminaie.  and  tbb  sabsmnoo  is 
an  acrid  narcotic  poison.  "  lu  existence  in  tbe  potato  after  genninatiim,"  sajrs  Dr.  Tbomsoo.  "  is 
an  interesting  fact,  and  sboold  lead  to  tbe  cantbus  use  of  that  important  vegetable  after  gennina- 
tion  has  commenced." 

(231 4.)  "  It  is  well  known  diat  a  spirit  can  be  extracted  from  potatoes.  From  this  spirit  Messra. 
Bertillon  and  Gaietand  extracted  a  volatile  oiL  being  a  colorleiu,  limpid  Uqnid,  having  a  strong 
mell.  hot.  acrid  taste,  and  being  very  solnUe  in  alcohol."  t 

(23 1  .**•.;  The  particles  of  potato-starcb  are  hregnlar  ellipsoids^  varying  in  size  from  l-WO  to  1-3000 
•f  an  inch  ;  those  of  wheat  being  separate  spheres  of  1-1000  of  an  inch ;  so  that  it  woald  be  an 
easy  matter  to  detect  potato-floor  among  wbeaten  flonr  with  tbe  microscope. 


38.  SOWING  AUTUMN  WHEAT,  AND  THE  CONSTRUCTION  AND 
PRINCIPLES  OF  AGRICULTURAL  WHEEL-CARRIAGES. 

**  flow  cesselen  Is  the  raond 
Of  roral  labor  I  Soon  as  on  the  field 
Tbe  withered  haalnu  and  suckers  crackling  blase^ 
And  wiih  ib«'ir  fiir-extendiiig  volumes  load 
Tbe  winss  of  Autunui's  latest  lingering  breess. 
The  wuCATKN  8KBO-TI1UB  all  jour  care  demands." 


(2316.)  How  ceaseless,  indeed,  is  tbe  round  of  rural  labor!  No  sooner 
does  the  fanner  secure  his  crop,  the  progress  of  wbicb  toward  maturity 
has  excited  his  most  lively  solicitude  during  the  course  of  a  whole  year, 
than  be  begins  to  sow  the  succeeding  one,  and  strives  to  prepare  as  much 
land  for  it  before  winter  sets  in  as  he  possibly  can  secure.  Tbe  crop 
usually  sown  in  autumn  is  wheat,  that  plant  being  able  to  bear  the  vicissi- 
tudes of  winter  in  our  latitude,  though  barley  and  tares  are  also  sown  at 
the  same  time  in  some  parts  of  England,  where  tbey  stand  the  winter  well, 
but  neither  can  withstand  a  Scottish  winter. 

(2317.)  You  have  just  seen  (2312)  that  the  constituent  parts  of  tbe  baalm 
of  potatoes  consist  of  large  proportions  of  potash,  lime,  and  silica — ^ingre- 
dients useful  to  many  of  the  crops  which  follow  in  rotation  after  a  summer- 
fallow  ;  and  though  incineration  is  the  means  by  wbicb  tbe  chemist  discov- 
ered those  substances  iu  potato-haulms,  yet  I  would  advise  you  to  make  a 
compost  of  them,  as  I  did  before  (1613),  rather  than  convert  them  into  a 
*'  crackling  blaze,"  as  described  in  the  motto,  inasmuch  as  their  inorganic 
constituents  can  be  secured  equally  well  by  fermentation  as  by  incinera- 
tion, while  their  organic  constituents  are  not  dissipated,  bat  thereby  pre- 
served for  use. 

(2318.)  You  will  recollect  that  we  left  off  the  working  of  summer-lallow 
after  the  land  was  dunged  (2155),  and  when  tbe  land  was  to  receive  no 
lime.  It  is  now  our  business  to  finish  the  summer-fallow,  by  the  sowing 
of  autumn  wheat,  the  crop  for  which  tbe  land  was  specially  prepared  by 
fallow.  The  first  process  is  the  leveling  of  tbe  drills  which  cover  the 
dung,  by  harrowing  them  across  a  double  tine ;  and,  unless  the  land  is  of 
very  strong  clay,  1  double  tine  will  be  sufficient  for  tbe  purpose.  After 
tbe  land  has  been  harrowed  level,  any  root-weeds  that  have  been  brought 

*  Johnston's  Leetoies  on  Africuttars)  ChemisCry  and  Geolcfy. 
f  TbooMnn's  Orpmie  CbenusliT  of  Vaelablas. 
(888) 
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to  the  surface  should  be  removed,  but  the  surface-weeds  will  soon  wither 
in  the  sun  and  air.  The  land  should  now  be  ieered,  to  be  gathered  up 
(650)y  fig.  133,  into  ridges,  and  if  it  has  been  thorough-drained,  or  is  other- 
wise sufficiently  dry,  1  gathering-up  will  make  a  good  seed-bed  ;  but 
should  it  be  too  wet  for  once  gathered-up  ridges  to  lie  safe  all  winter,  the 
ridges  should  be  twice  gathered -up  (665),  fig.  139.  The  second  gathering- 
up,  however,  should  not  be  done  immediately  after  the  first,  but  after  such 
an  interval  of  time  has  elapsed  between  them  as  to  allow  the  land  to  sub- 
side, and  the  subsidence  will  be  much  hastened  by  a  fall  of  rain.  Should 
the  fallow-land  have  been  dunged  in  the  usual  way,  that  is,  the  dung 
spread  upon  the  surface,  and  plowed  in,  with  feered  ridges,  the  feerings 
should  have  been  so  made  as  to  leave  a  ^  ridge  at  the  side  of  the  field, 
that  now,  when  the  land  is  about  to  be  plowed  for  the  seed-furrow,  the  ^ 
ridge  is  converted  into  a  whole  one,  and  the  field  thereby  made  fit  to  be 
continued  in  that  form. 

(2319.)  But  a  practice  has  .come  into  use  since  the  introduction  of  the 
grubber,  Plates  aXIX.  and  XXX.,  which  possesses  some  advantages,  on 
strong  land,  in  certain  circumstances,  which  is  to  cover  in  the  sown  wheat 
with  the  grubber,  instead  of  first  plowing  the  land  for  a  seed-furrow,  and 
to  finish  the  work  with  a  slight  harrowing.  When  the  grubber  is  contem- 
plated to  be  thus  used,  the  land,  in  summer-fallowing,  should  be  feered  in 
ridges,  as  if  for  the  seed-fuiTow,  when  coven  ng  in  the  dung,  as  the  subse- 
quent grubbing  will  not  alter  the  form  of  the  ridges  farther  than  to 
reduce  their  ci'owns,  and  fill  the  open-fun'ows  a  little.  When  a  tough, 
waxy  clod  is  expected  to  arise  on  plowing  strong  land,  rather  wet  below, 
for  a  seed-furrow,  or  when  there  is  appearance  of  unsettled  weather, 
the  grubber  will  be  found  useful  in  keepmg  dry  the  meliorated  soil  on  the 
surface,  and  also  in  getting  quickly  through  with  the  wheat-seed. 

(2320.)  Land  that  has  grown  beans  is  usually  gathered-up  for  the  seed- 
furrow  at  once,  and  sown  immediately,  as  the  season  is  far  advanced  by 
the  time  the  bean-cix>p  is  earned  in  and  stacked ;  but  the  seed-bed  would 
ceitainly  be  in  a  better  state  for  wheat  were  the  land  allowed  to  subside 
for  a  few  days  before  the  seed  is  sown.  Where  the  land  is  strong,  and 
the  ridges  are  sufficiently  rounded,  the  grubber  may  be  used  on  bean- 
stubble,  as  on  fallow-land,  for  covering  in  the  wheat  sown  broadcast  on  it, 
but  for  this  purpose  a  4-inch  grubber  is  required,  the  surface  being  fin- 
ished with  a  slight  hari'owing.  The  grubber  will  succeed  in  this  very  well, 
in  as  far  as  the  wheat  is  concerned,  and  it  has  a  great  advantage  in  a  late 
autumn  in  getting  through  the  work  expeditiously ;  but  on  strong  land, 
not  thorough-drained,  and  in  a  comparatively  flat  state,  grubbing  will  not 
succeed  on  bean-stubble;  at  least,  the  wheat-seed  would  incur  consider- 
able risk  of  being  rotted  in  that  state  of  the  soil  all  winter,  and  the 
land  -itself  of  becoming  soured  ;  and  the  land  would  not  escape  the 
effects  of  such  an  injury,  even  though  it  should  be  fallowed  the  succeed- 
ing year. 

(2321.)  The  land  which  has  grown  potatoes  should  be  plowed  for  a  seed- 
furrow,  because,  having  been  laid  flat  for  the  culture  of  this  summer  crop, 
the  grubber  cannot  be  employed  with  advantage  in  the  case,  as  that  im- 
plement leaves  the  land  as  flat  as  it  found  it.  The  land  only  receives  1 
furrow  after  potatoes ;  and  it  should  have  time  to  subside  a  little,  though 
the  usual  practice  is  to  sow  the  wheat  upon  it  as  soon  as  plowed.  The 
reason  why  I  have  frequently  recommended  the  subsidence  of  the  land  be- 
fore being  sown  with  seed  is,  that  wheat  thrives  better  in  soil  having.a  lit- 
tle firmness  in  it  than  in  the  loose  state  the  plow  leaves  it 

(2322,)  When  the  land  is  naturally  strong  enough  to  grow  wheat,  but  ii 
(889) )ir 
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somewhat  soft,  and  so  wet  below  as  to  make  it  apt  to  tlurow  out  the  wfaeit 
plant  in  spring,  the  best  plan  is  to  make  a  seed-bed  by  rMimg  with  the 
small  plow,  fig.  320,  and  (1748).  The  wheat  is  sown  broadcast  over  the 
ribs,  and  harrowed  in  with  a  donble-tine  along  (1769).  The  ribbioff  gives 
the  wheat  a  deeper  bed  in  the  soil  than  mere  harrowing,  and  a  deeper 
hold  of  the  soil  in  spring,  and  it  has  also  the  advanti^  of  stirring  only 
the  dry  surface-soil  for  the  seed-bed.  It  can  only  be  practiced,  howeTer, 
on  land  that  has  been  ridged  ap  for  a  seed-bed  for  a  considerable  time, 
as  the  small  plow  does  not  make  good  work  on  new-plowed  land,  it, 
small  as  it  is,  going  too  deep,  and  making  the  drills  too  wide ;  and  it  is 
never  employed  on  land  that  has  not  been  ridged,  being  unfit  to  turn  up 
land  in  a  baruened  state. 

(2323.)  Another  mode  of  preventing  the  throwing  out  of  the  wheat  plant 
in  spring  on  soft  land,  otherwise  well  adapted  for  wheat,  is,  first,  to  feer 
the  land  into  ridges,  sow  the  wheat  broadcast  between  the  feeringa,  and 
cover  it  in  with  a  light  seed-furrow,  leaving  the  land  unhairowed  and  rough 
all  winter. 

(2324.)  Whether  harrowed  or  not,  it  is  of  great  importance  to  leave 
wheat  land  rough  all  winter,  that  is,  with  a  round  large  clod  upim  the  sur- 
face. These  clods  afford  shelter  from  wind  and  frost  to  the  young  plants, 
and  when  gradually  mouldered  by  frost,  serve  to  increase  the  depth  of  the 
loose  soil,  and  protect  the  roots  of  the  plants  firom  firost.  Indeed,  vdien- 
ever  the  land  is  harrowed  as  fine  as  meal  with  autumn  wheat,  the  rain 
never  fails  to  batter  its  surface  into  a  crust,  and  the  frost  heaves  it  up  in 
spring  like  fermented  dough  ;  and  this  action  raising  the  plants  along  with 
the  soil,  they  are  exposed  on  the  surface  afler  the  mzen  earth  has  subsi- 
ded, on  being  thawed  by  sunshine  (1772).  Such  an  effect,  however,  can 
only  occur  where  a  considerable  quantity  of  moisture  exists  under  the  sur- 
face of  the  soil,  ready  to  be  acted  on  by  frost.  Draining,  then,  is  the  only 
safeguard  against  the  young  wheat  plant  being  thrown  out  of  the  earth  in 
spring.  As  the  ground  is  desired  to  be  left  in  a  rough  state  in  autumn,  no 
use  is,  of  course,  then  made  of  the  roller. 

(2325.)  Autumn  wheat  is  almost  always  sown  broadcast  in  Scotland,  ex- 
cept, perhaps,  in  the  neighborhood  of  large  towns,  where  it  is  sown  with 
the  drill,  Plate  XXVII.,  figs.  325  and  326  ;  and  the  reason  vrhv  the  drill  is 
used  in  that  particular  locality  is  the  facility  afforded  by  the  drilled  rows 
to  hoe  the  land  free  of  surface  weeds,  which  invariably  make  their  appeal^ 
ance  where  the  street  manure  is  used.  In  England  wheat  is  very  gener- 
ally drilled,  for  the  reason  just  given,  and  surface  weeds  seem  more  gener- 
ally numerous  and  troublesome  throughout  England  than  Scotland.  Sow- 
ing broadcast  is  represented  by  fig.  322,  and  is  fully  described  from  (1756)  to 
(1766).  The  machines  for  sowing  g^in  in  drills  will  be  found  fully  de- 
scribed by  Mr.  Slight  fiom  (1824)  to  (1829). 

(2326.)  Wheat  is  pickled  at  this  season,  as  well  as  in  spring,  before  it 
is  sown,  and  the  reasons  for  treating  it  thus,  as  far  as  they  are  known,  aa 
well  as  the  best  method  of  doing  so,  will  be  found  described  in  (1754)  and 
(1755). 

(2327.)  Almost  every  year  some  new  variety  of  wheat,  of  great  reputa- 
tion, is  offered  to  public  notice,  and  Ho  doubt  a  good  variety  may  thus  oc- 
casionally be  obtained.  But  the  safe  plan  for  you  to  follow  is  to  adhere 
to  that  variety,  or  those  varieties,  which  have  succeeded  in  the  district  in 
which  you  farm ;  because  one  variety  may  succeed  well  in  that  locality, 
and  not  another.  It  is  right  to  try  experiments  in  growing  new  varit^ea 
which  are  well  recommended,  and  you  should  ^ve  snch  experiments  ev- 
ery justice ;  but  until  the  fttt  is  proved  by  yo^inelf  or  ydur  neighbors,  that 

(WOj 
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the  reconnnended  wheat  is  a  good  one  for  your  locality,  it  should  not  be 
extensively  cultivated.  The  good  properties  of  wheat  are :  heavy  weight, 
fine  sample,  pn)lific  per  acre,  and  plenty  of  clean  straw.  A  good  weight 
is  from  62  lbs.  to  66  lbs.  per  bushel ;  it  is  now,  however,  as  easy  to  obtain 
65  lbs.  as  it  was  a  few  years  ago  to  eet  63  lbs.  a  bushel.  Years  ago,  24 
bushels  per  acre  were  considered  a  tsir  crop  on  ordinary  wheat  land  ;  it 
is  now  as  easy  on  the  same  soil  to  raise  32  bushels.  The  greatest  differ- 
ence in  these  results  has  been  realized  in  the  course  of  years,  from  the  in 
ferior,  not  the  superior  classes  of  soil. 

(52328.)  There  are  otner  modes  than  those  1  have  mentioned  of  sowing  wheat  on  fallow  ground. 
One  of  these  is  dibbling,  and  there  are  various  ways  of  dibbling  wheat  One  is  to  make  a  hole 
not  exceeding  2|  inches  deep,  with  a  dibble  not  so  thick  as  that  osed  for  planting  potatoes  in  gar> 
dens,  to  drop  1  seed  or  2  into  it,  and  to  cover  them  with  earth  with  the  toot ;  the  holes  being  made 
4  inches  apart,  and  7  inches  wide  between  the  rows.  Bat  this  is  a  verv  dow  process.  A  mora 
expeditioas  plan  is  to  use  an  implement  of  a  cylinder  of  wood  6  ieetlong,  4  inches  in  diam* 
eter,  and  divided  lengthways  by  tlie  middle,  to  make  into  S  dibblea  Pins  of  wood  of  a  conical 
form,  3  inches  long,  are  driven  perpendicularly  at  4  inches  apart  into  the  apex  of  the  cnrved  side 


to  its  Hat  side,  boys  or  girls  drop  2  seeds  into  each  hole,  and  cover  them  with  earth.  Another  and 
more  certain  plan  of  dibbling  is  this:  a  flat  thin  board  of  wood  is  provided  with  holes  4  inches 
apart  in  the  row,  and  the  rows  7  inches  asander.  This  is  laid  flat  on  the  groand,  when  small  dib- 
bles are  putihed  diroQgh  the  holes  to  the  requisite  depth  of  2}  inches  into  toe  soil,  the  depth  bein« 
determined  by  a  shoulder  on  the  dibble ;  2  seeds  are  then  dropped  into  the  hole  as  each  dibble  is 
withdrawn ;  and  when  the  board  is  lifted  up  from  the  space  it  occupies  to  another  space  in  ad- 
vance, the  earth  is  brought  over  the  holes  and  seed  by  the  foot  It  is  asserted  by  those  whe 
have  sown  wheat  by  dibbling,  that  about  one  bushel  is  snfBcient  seed  for  one  acre,  and  that 
the  produce  will  be  5|  quarters  per  acre ;  that  is,  the  produce  bears  a  proportion  of  44  to  1  of  the 
seed  sown." 

(2329.)  Another  mode  of  sowing  wheat  has  a  similar  efl^Nst  in  the  appearance  of  the  growing 
erop  as  ribbing  with  a  small  plow,  and  this  is  accomplished  by  using  the  common  plow  with  a 
tinrle  hone,  and  depositing  the  seed,  and  along  with  it  if  necessary,  any  species  of  manure  dust 
sncn  as  rape-dust  in  the  furrow.  The  seed  is  dropped  out  of  a  hopper  placed  in  the  bosom  of  the 
plow,  and  the  quantity  is  regulated  by  a  grooved  axle,  made  to  revolve  bv  a  small  wheel,  which 
receives  its  motion  by  being  carried  along  the  ground  with  the  plow.  The  hnmediate  effect  of 
thik  operation  is  to  cover  the  seed-wheat  with  toe  plow-furrow,  to  prevent  its  being  thrown  out 
by  the  frost  in  spring  in  soft  and  spongy  land,  and  to  cause  the  crop  to  grow  in  rows  9  inches 
asunder.  The  pulverized  manure  is  sown  at  the  same  time  and  in  the  same  manner  as  the  seed, 
out  of  the  same  hopper  in  which  a  division  is  formed  to  separate  tlie  seed  from  the  manure,  and 
both  fall  through  spouts,  one  placed  behind  the  other.  Such  a  drill  has  alroadv  been  described  by 
Mr.  Blight  in  (1770)  and  (1771).    The  advantages  resulting  from  this  mode  of  sowing  wheat  on 


■oil.  or  the  previous  mixture  of  a  little  earth.t 

(9330.)  Another  mode  recommended  for  cultivating  wheat  is  tratuplanling.  It  is  proposed  te 
■ow  a  small  portion  of  ground  with  seed  early  in  the  season,  and  take  up  the  plants  as  they  grow, 
divide  them  into  single  planu,  and  transplant  them.  By  thus  dividing  the  plants  as  they  tuler  into 
single  planu  at  4  periods  of  the  sea«on,  a  very  small  quantity  of  seed  will  supply  as  many  plants 
as  would  cover  a  targe  extent  of  ground.  Though  wheat  no  doubt  bears  transplanting  very  well, 
yet  as  the  scheme  implies  the  use  of  much  manual  labor,  it  is  questfonable  if  it  will  repay  the  ez* 
pense.  The  proposed  method  has  been  tested  by  experiment  uid  the  ouestion  of  comparative  ex- 
pense stands  thus :  Suppose  440  grains  of  wheat  are  sown  on  the  1st  ot  July,  by  the  beginning  of 
August  each  seed  will  afford  4  plants,  or  in  all 1,760  plants. 

At  the  end  of  August  these  will  produce 5,280    .. 

In  September  these  again 14,080    .. 

And  in  November  these  last  will  produce 91,120    .. 

Tlw  timt  occupied  in  sowing  the  440  grams,  and  dividing  and  transplanting  the  produce  of  tbai^ 
stands  thus: 

•*Ja]y,sowh!ig 440  grabe 

Aagoit  (begmning),  taking  up 440  planu 

dividmginto 1,760    .. 

planting 1,760    .. 

Aiig«at(«nd) takinanp 1,760    .. 

dividmginto 5,980    .. 

planting 5,980    •• 

Saptenoiber taking  up 5.980    .. 

dividmginto 14.060    .. 

planting 14,080    .. 
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5oTember ^..takioffvp 14,060  pUntt         11  44 

dividuig  into Sl,iao    ..  14  4 

plutiBg , «1,1»    ..  4»  14 

lao        t^." 

.  Neariy  13  diy^ 

Of  thesB  13|  day,  4i  days  mmy  be  raokiwed  kr  women  and  boysoceepied  in  taking «p  and  divid- 
ing the  plants,  which,  at  lOd.  per  day,  will  coet  3a  9d.  The  remainii^  9  days  are  tne  men  tiana- 
plantina  at  10a  per  week,  la  8d.  a  day,  which  will  cost  15a  more ;  in  all  16a  9d.  per  acre.  Af 
the  aaTmg  of  seed  waa  estimated  at  16a  6d.  per  acre,  the  expense  of  transplantinr  woaldtlna 
be  greater  than  the  saving  effected.  It  appears,  besides,  from  Mr.  Palmer's  small  bat  well-con- 
dncied  experimenta  that  10  plants  oat  of  48  died,  which  is  a  large  proportion,  learing  more  than 
1-5  of  the  gronnd  blank,  while  the  return  of  the  prodace  does  not  warrant  the  sapposition  that  the 
remainder  woald  make  up  the  deficiency  -,  the  S|  lbs.  of  grain  from  the  space  or  groond  experi- 
mented on  is  not  more  than  20  boshels  per  acre,  and  still,  after  adding  \  to  this  for  the  destmction 
of  seeds  occasioned  by  birda  the  whole  amoont,  only  25  hnsheli^  woald  not  be  a  fall  crop.  Taking 
td.  an  hour  as  the  fair  cost  of  a  man's  labor,  the  cost  of  transplanting  would  be  Xl  12a  9d.,  to  set 
against  the  16a  6d.  of  seed  saved ;  and  snpposing  the  plants  to  be  set  as  &r  apart  as  1|  feet,  the 
cost  woald  still  be  £l  4a  8d.  per  acre.  **  In  my  opinion."  says  the  experimenter.  '*  the  onlv 
way  of  executing  this  plan  is  to  dibble  in  the  seed,  2  grains  in  a  hole,  aboat  4  inches  from  each 
other,  the  plants  to  be  taken  an  when  they  are  in  a  broper  state,  and  divided  into  5,  which  would 
be  as  many  on  an  average  at  tnat  time  as  could  skilifoll^  be  made,  and  then  planted  out  at  once, 
where  they  are  to  remain,  thus  getting  rid  of  all  the  intermediate  dividinga  The  number  of 
grains  of  wheat  required  for  1  roGNi  would  be  42,240,  which  would  not  exceed  1  pint  at  farthest, 
as  I  have  ascertained  by  actnally  counting  that  quantity ;  and,  coosequentlv,  1  pint  of  wheat  will 
plant  21,120  holea  If  each  hole  gives  5  plants  on  an  average,  which  may  oe  reasonably  expec^ 
ed.  there  would  be  at  the  dispoml  of  the  hrmer  105.600  planta  a  quantity  sufficient  to  plant  5 
acrea  at  17}  inches  apart  If  farmers  were  to  adopt  a  system  of  this  kind,  there  is  Iktle  doubt  bat 
it  would  aoon  gain  ground  in  the  country.  Beed  tor  5  acrea  sown  in  tlie  usual  way.  wocld  cost 
about  X4  12a  6d.,  whereas  1  pint  of  wheat  would  only  cost  about  1  penny.  The  plants  may  be 
taken  up.  separated,  and  planted  again  by  50  people  in  one  day ;  25  taking  up,  dividmg,  and  sup- 
plying 25  planters,  allowing  each  to  plant  4,224  per  day,  and  ttiis  might  be  wholly  done  by  bcrfs 
and  girls  at  6d.  per  day ;  conseauently,  the  farmer's  saving,  exclusive  of  the  original  cost  of  dib- 
bling 1  rood,  would  be  X3  7a  5a.  per  every  5  acres,  as  thus : 

^  Cort  of  aeed-wheat  for  6  acrea. £4  13  6 

Coet  of  1  pint  of  aeed-wheat £0  0  1 

Dibbling  It  in  ^ofan  acre 0  0  0 

Taking  np  and  plantiBg... • • 150 

15  1 


£9   7  6 "• 


(S331.)  The  object  of  these  vaHons  modes  of  sowing  wheat  is  the  iavinfr  of  f  eof—a  j^reat  object 
certainly,  when  it  is  borne  in  mind  that  1-14  of  |he  whole  grain  srown  in  the  country  is  consigned 
to  the  earth  in  seed.  From  the  statement  just  given  in  regard  to  the  transplanting  of  wheat,  it 
appears  that  4  English  pints  of  wheat  are  capable  of  snoplymg  a  sufficient  number  of  plants  for  1 
acre.  By  ordinary  drilling,  3  pecks  are  enough  aeed  lor  1  acre,  according  to  a  atatement  of  Mr. 
Hewitt  Davia  whose  wheat  crops  average  4}  quartera  per  acre  on  poor  soil,  which  is  manured 
when  the  green  crops  are  sown,  and  by  sheep  eating  green  crops  olf  the  land.  His  proBts  from 
farming  seem  to  arise  aolely  from  the  economical  ayjMem  of  management  he  pursuea  "  The  soils 
I  cultivate,"  he  saya  "are  naturally  very  poor.  Two  of  my  farms  are  pnncipally  gravel,  and 
most  of  one  is  a  moorish,  boggj-  gravel,  extremely  spongy  in  winter,  and  very  apt  to  burn  in  sum- 
mer, and  formerly  in  the  state  of.  and  similar  to.  the  heaths  at  Bagshot  and  Blackfaealh.  The 
Other  is  a  very  hilly  farm,  with  but  few  iuchea  of  soil,  on  chalk.  These  farms  have  been  ereaUy 
improved  by  the  use  of  the  subsoil  and  trenching  plows;  but  they  are  only  kept  in prqfiUwU  tiu- 
age  hy  the  general  economy  of  the  ty»tem"\ 

(2332.)  But  practice  has  always  tended  against  the  use  of  a  small  quantity  of  aeed ;  and  the 
practice  is  sanctioned  by  the  fact  that,  though  largeqaantities  of  seed  are  usnally  sown,  in  many 
seasons  the  voung  plants  come  up  rather  scanty.  There  is  a  circumstance  attenaing  the  germin- 
ation of  seed  which  may  account  for  much  of  the  seed  being  destroyed  by  the  insect  tribe,  espe- 
cially if  the  weather  be  such  as  to  cause  its  germination  to  be  tardy.  The  circumstance  I  allude 
to  ia  the  nntrltive  matter  of  the  seed,  which  coastitatea  ita  iargaet  propoition,  apeedily  beoamiag 
^uid  after  being  sown,  by  absorption  of  moisture,  then  milky  in  its  aspect  and  sweetiab  in  its 
tast&i  In  fact,  a  good  deal  of  saccharine  matter  is  alwaya  evolved  in  the  prooeas  of  germination. 
Now,  as  oil  creatures  are  known  to  be  fond  of  sugar,  the'gonninating  seeds  booomo  a  ready  prey 
to  hosts  of  insects  constantly  existing  in  the  soil ;  and  should  the  promaa  of  gerpsiniition  be  re- 
tarded, by  any  canae  external  to  the  seed«  we  can  easQy  eonorivo  tnat  ii^niy  derived  from  insecta 
may  soon  render  the  seed  useless  for  the  purposes  of  vegetation ;  for,  if  the  nutritive  matter  be 
extracted,  there  is.nothing  to  nourish  the  rudimnnlary  plant,  aa  it  iaaet  then  aaffirlanriy  devel- 
oped  to  drew  nourishment  from  the  soil. 

(2333.)  Fig.  432  representf  a  gmm  of  wheat  magnified,  and  sb  diasected  aa  to  show  ita  compo- 
nent parta  It  consists  of  9  akina  an  outer,  and  an  inner— a  a  the  outer,  and  h  ibe  iuMTr  skin ;  h 
is  where  the  nutritfve  matter,  called  the  albumen,  la  attnata,  and  it  oonstitutes  the  whole  seed,  vad 

*  Tlie  Gardener's  Chroalcla  for  October,  1843. 

»  Ban's  Woahly  Massangar  fhr  <ept.  i84> ;  and  aao  also  Mir.  Da«is*a  paaopklat  ob  the  i 
(892) 


aawiNG  kvxvfiv  wheiat. 


4fil 


k^noMly  Ud  betwMh  the  ikia* ;  e  ia  Iha  litUe  (e*l«  or  ooljMoa  ihnngfa  wfakh  tha  nolrlliTe  mat- 
'terpt«eaLiiifae*wBetiihnBle,  when  ibe  gnin  ia  germmiting.  and  by  wbich  It  U  rendered  DOM 
'£tlor  ihe  naaiidnoeiit  of  ibo  liulo  plant;  d  ia  tbe  radimentaiy  plani,  >t 

tbe  b4ie  of  which  3  tobera  may  bo  aeen,  from  wbieb  la  many  rooU  ot  Wj.  Ol 

'^aie.of  boih.iril!  afterward  proceed;  and  e  i»  Ibe  point  where  all  llie  

3— the  nalriiive  malter.  Ifae  Utile  acale.  and  lb«  radimenuiy  plant — are 
Dsited.  All  tlieae  parta  an)  eiaentlal  lo  the  growth  of  Ibe  aeed  ;  for, 
,wbeD  any  one  of  ibem  ia  abaeal  by  Kcideat  or  deaiga,  the  aaed  <wla  to 

(3331.)  The  aeedi  of  almoat  oTery  ipeciea  of  planl  natnnJly  ponesa 
■ach  a  almciare  tfaal  only  I  atem  can  pruceed  from  them ;  bnt  Id  ibe 
"jPTxiaeat  and  mare  particoXarly  La  Um  cereal  graaeea — ibBCia-lhoae  which 
yield  com— Oiere  it  obKerred  a  remarkable  dopanaTR  fmm  ibia  form  of  t 
parta.  In  them  ibe  embiyo  planl  ia  nniiily  thickened  lowtcd  lla  biH, 
ud  ao  organlaed  ibw.  iaslead  of  1  alem,  3  or  1  naoallv  ipring  from  1 
grain  ;  and.  in  other  caaaa.  a  number  of  alcma  w  great  baa  iaaned  a*  al- 

soX  to  exceed  belief.    Tbe  pecnli-^ '— -■  — -  ■--  -"- •"  " 

d,  fig.  *32,  which  lathe      " 

lower  pan,  while  in  aso 
from  each  of  tbone  a  roc 

grain  ia  placed  in  the  «._     _  .^, ,    .  — 

germinadoa,  1  abool  a  haring  left  the  abealfa.  auolber  e  :    .. 

and  a  third  e  remaina  anevolred ;  and  d  d  are  the  roollela.    It  la  Ihia 

pecaliariiy  of  atraciare  whii:h  compenuLea.  in  aome  degree,  for  the  loaa  ariaiog  ftom  tbe  dsatrao- 

tioD  d[  teed.    Tlio  germiDJUlon  pf  aatnmn  wheal  takca  place  in  abonl  IT  or  19  dayi.    Tba  fc(M 

of  Ihe  vegetation  of  a  ainale  aeed  ia  lo  great  a*  lo  be  able  to  raiae 

a  weight  of  200  Iba,  aa  baa  been  proTCd  by  Ihe  proceaa  being 

made  lo  iplil  hollow  balla,  in  the  aame  manner  aa  the  Florendne 

.: _ .f^^  [}|,j  Qjcpanaive  force  of  freeaing  water. 

ralnahie  property  in  the  growth  of  wheal 


itiry  plant,  having  3  projecliona  in  th 

d  there  wonld  have  only  been  1 1  an 

D,  or  both,  will  proceed  when  thi 


m-txi. 


I3^J  There  ia  a  ralni 


mm  Ihe  crown  of  the  plant,  from  wb 
The  temini^  nwia  aa  d,  Sg.  133,  poih  i 
It  may  ha'8  been  aowi  ■  ■    ■    ■ 


I  from  Ihe  eced  wberei 


-al  Ibe  coronal  roou  alwaya  pnab  ont  aa  al  a,  ilg.  *33, 

veiy  near  the  aorface  of  ibe  toil,  not  much  exceeding  1  inch  be- 
low It.  The  eiiitence  of  tlKne  3  aoru  of  roou  clearly  indicatea 
the  aamre  of  the  plant  la  bear  anwiog  both  la  winter  and  apring ; 
and  the  relacive  poaiiinn  of  the  nwia  indicatea  ibe  dlfferencea  of 
callare  which  ahoold  be  given  to  the  plant  in  winter  and  ■pring. 
In  winter,  wheal  seed  Aonid  be  pretty  well  covered  with  aoB, 

Sy  4  Incbea,  in  order  to  be  placed  beyond  ihe  inflnmce  of  froK, 
It  Id  ipring  it  sboold  be  lown  nearer  the  aorface.    "  Tbe  Grat 

'"    '"  "'     "- irgical  Esaaya.  qooted 

bo  aame  time  wnh  the 
inriahea  tbe  plant  until 
,  when  the  crawn  hae 
imber  of  alning  fibrea, 
faid.    Theae  are  (be 


by  Colonel  Le  Coolenr,  "  ia  puilied  at 
gena — which,  logeiber  w' 
It  bu  formed  lla  crown." 


eonnJil  ti 


however. 


A  small  pipe  preserves  the 

"   ;o  be  longer  o 

■- —  Varied.    It  ia  remarkable, 

rmed  Jual  within  the  aur-      A  TLUIT  OF  WHIAT  IR  TBI 

deep  or  inperBciaL    I  believe  I  do  not  arr  when  I  call  tkla  veg»- 

table  inttinct.  Aa  the  iacreaae  and  fmctificaliuo  of  the  plant  depend  npon  tbe  Tigorona  abeoi])- 
tion  of  the  coronal  nMta.  It  ia  no  wonder  Ibal  they  abontd  fix  themselveaso  near  tbe  anrTace,  wbere 
tbe  soil  la  alwaya  tbe  rioben,  linm  an  atlendcn  to  tbia  chnamataDce,  we  are  led  to  explafn  the 
operalian  of  Id^drnnu'i-"  ....  "  Wheal  aown  anper6cially,"  contioaea  Ibe  aame  writer, 
'  "  moat  be  expoaed  to  tbe  aeverily  ff  tbe  froal.  from  the  shorliieH  of  the  pipe  of  oommanicatian. 
TbK  plant  In  that  ritnation  ba*  no  benefit  Hdio  lla  donble  Tool,  On  Ibe  contrary,  when  Ihe  grain 
baa  bean  perfectly  onered,  Ibe  seminal  and  oonmal  roota  an  kepi  at  a  reannable  dlatanca.  T%e 
crown,  being  ^11  noariabed  doring  tbe  winter,  aenda  ap  nnmerona  aulka  In  tbe  apring.  On  tbe 
tmering  of  the  com,  the  goodoeaaorthe  crop  prineipalt*  depcndi."  Spring-aown  wheat,  having 
no  tima  lo  tiUer.  may  Iberelbre  bo  sown  Bearer  tbe  anrnce.  and  ilao  Ibiclter  than  aniniiiD.«>wti. 
'Viewed  in  thta  light  drilled  wheal  in  apriDgAoBld  grow  more  equally  than  seed  corcred  inwilb 
tbe  harrow  ;  Gir,  aa  this  writer  Joalty  obaervea.  "a  Geld  of  wheat,  dibbled,  or  wwn  In  aqaldisiant 
■^iwa  by  (be  drill-plow,' alwaya  makei  a  better  appearanca  than  one  eown  with  Ibe  bajrow.  In 
, Ibe  one,  Ihe  pipe  of  commnnlcation  la  r^polorlr  a/'  (A<  loma  Jeiu^  bit  in  tbe  other  U  is  irnvti. 
lor,  itiog  eiHir  loo  Imr  or  too  ikari."  I  wonlil  aay,  with  Colonel  Le  Contsor,  thai  tbe  ei 
lepth  ai  whicb  wheat  abonld  be  sown  la  a  qaeadon  of  local  experience,  bearing  relation  to 
imre  of  the  aoil  and  dlmate. 
(a33S.)  Aa  to  the  natnral  tillering  of  wheat,  nme  varielias  evlnoe  extraordlnair  power*  In  fiM 

nspeoL    Cokmel  Le  Cootoor  mentioDsftat  "one  plant  from  aainglo  gTunofa  dowr '-^  '- 

ISra,  threw  oat  31  itDerB;  all  prodB'^d  eai^  wllb  an  average  of  SO  gnAa  to  eacb,  oi 
(SS3) 


ly  valley.  ^ 
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flom  1 — to  enonDOYU  produce,*'  •■  die  Colooel  regards  it,  but  Jodicionsly  adds,  "  wbicli  no 
eoltiTBtfon  ocnild  be  fiurly  expected  to  attain,  as  it  is  not  tlie  extraordinary  qaantities  wfaidi  ait 
fliav  prodnce,  eitltor  by  extreme  cart,  nbdiviMunif  and  transplantation,  tbat  should  be  broagbc 
ander  the  consideration  of  farmera ;  bat  tbejair  and  legitimate  mode  of  husbandry,  attainable  to 
all  who  will  devote  to  its  pnrsnit  diat  indastry  snd  inquiry  withoat  which  their  art  is  a  mere  me- 
ohanical  operation,  throwing  in  a  little  seed  into  the  gTound.  and  leaving  Nature  to  do  the  rest.'** 
(9337.)  Early  sown  wheat,  when  growing  luxorianuy  in  autumn,  is  sometimes  affected  by  dogs 
in  damp  weather.  Mr.  Wentworth.  of  HaHow,  gives  this  recipe  for  destroying  them :  **  Provi<fe, 
fresh  from  the  kiln,  as  much  lime  as  will  allow  5  onshels  to  the  acre.  Slake  it  2  days  before  sow- 
ing; ohoose  a  oalm  and  mild  morning;  commence  sowing  early  enough  to  finish  before  dayliglit; 
and  1  man  can  sow  1  acre  oer  hour,  sowing  9  yards  at  a  cast'*  Tarntp-leaves  have  been  reoom- 
mended  to  be  laid  upon  wneat,  and,  as  slun  readily  take  riielter  under  them,  they  can  dios  be 
eoUected  and  destroyed.  Of  the  9  modes  of  destruction,  I  should  conceive  the  quicklime  to  ba 
Ihe  more  efficacious  especially  in  naoist  weather. 


39.    EGGS. 


**  Bflae  honest  fHend, 
Win  you  take  eg gt  for  money  f  "* 

Wsrrsa'B  Tali. 

(2338.)  The  treatment  which  every  kind  of  poultry  should  receive  m 
autumn  is  that  recommended  in  spiing  (1939),  to  be  followed  in  summer. 
Oeese,  ducks  and  turkeys  should  only  hatch  in  spring  and  the  early  part 
of  summer ;  for  late  hatchings  of  these  never  produce  birds  worth  rearing, 
as  they  cannot  attain  in  the  same  season  a  tolerable  size  and  degree  of 
fatness.  But  common  fowls  may  be  hatched  throughout  the  summer,  and 
even  to  a  late  period  in  autumn,  and  the  chicks  be  reared  to  a  useful  state. 
"What  can  constitute  a  more  delicate  dish  than  a  chicken,  boiled,  roasted  or 
broiled,  at  any  season,  but  especially  when  the  productions  of  the  garden 
are  in  the  highest  state  of  perfection,  in  summer  and  autumn  1 

(2339.)  Hens  are  fond  of  making  their  own  nests  and  bringing  out  broods 
in  corn-fields,  and  at  the  roots  of  hedges  and  shrubs ;  and  token  hens  have 
their  liberty  during  the  day,  it  is  impossible  to  prevent  their  following  this 
inclination,  which  is  common  to  all,  under  the  oest  regulated  system ;  and 
■o  high  a  value  do  I  set  upon  liberty  to  these  creatures,  on  the  score  of 
health  and  strength  of  boay,  and  flavor  in  flesh,  that  1  would  rather  run 
the  risk  of  losing  a  few  broods  in  the  year,  bv  the  fox  and  polecat  making 
free  with  a  self-set  hen  or  two  upon  nests  of  their  own  seeking  in  corn- 
fields, than  see  them  cribbed  in  summer  within  a  court  of  the  hrgest  di- 
mensions. 

(2340.)  One  of  the  daily  cares  of  the  hen- wife  in  summer  and  autumn 
is  the  gathering  of  eggs.  Whenever  a  hen  is  observed  to  show  a  desire 
to  lay,  a  nest  should  be  provided  for  her  in  a  quiet  and  convenient  place, 
and  if  she  is  directed  to  it  at  the  commencement  of  her  laying,  she  will 
continue  to  frequent  it  ever  after,  if  undisturbed ;  but  a  nest  is  not  re- 
quired for  every  laying  hen,  as  several  will  lay  in  succession  in  the  same 
nest,  some  hens  laying  earlier  in  the  day  than  others ;  and  so  tenacious  are 
they  of  their  right  to  particular  nests,  that  two  hens  vdll  not  unfrequently 
occupy  the  same  nest  at  the  same  time. 

(2341.)  Every  place  is  not  equally  suitable  for  a  hen's  nest.  In  other 
places  than  the  hen-house,  hens  are  not  fi)nd  of  laying  their  eggs  on  a 
level  with  the  ground,  though  a  quiet  comer  in  a  shed  under  some  shelter 
is  not  unfrequently  selected  by  themselves  for  the  purpose ;    but  they 

*  Le  Contenr  on  Wheat ;  and  it  is  bat  jnstice  to  Mr.  Lswson,  of  E]cfa^  to  itate  that  be  detected  this  aa- 
eaUsrity  in  the  germination  of  wheat,  when  too  deep  sown,  so  long  sgo  as  1SS7— as  may  be  seen  by  lesi^ 
ling  to  Ho.  VI.  of  the  Old  Series  of  the  British  Fannen*  Magaxiae. 
(8S4) 
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uaaally  prefer  to  be  elevated  above  the  ground,  such  as  in  the  mangers  of 
stables,  or  in  a  trough  of  a  shed  or  hammel,  or  upon  the  top  of  the  wall 
of  a  stable,  byre,  or  outhouse,  immediately  below  the  roof.  When  nests 
are  made  in  such  places  as  hens  would  themselves  prefer,  they  are  much 
more  likely  to  be  frequented  than  when  an  opposite  determination  is  taken. 
One  reason,  perhaps,  for  their  preference  to  the  manger  of  the  work-horse 
stable  is  that  in  daily  picking  up  morsels  of  food  dropped  there  by  the 
horses,  while  the  latter  are  at  work  in  the  field,  the  manger  presents  a 
convenient  place  on  the  spot  when  the  pressure  for  laying  overcomes  them. 

(2342.)  Ducks  are  very  careless  layers,  dropping  their  eggs  wherever 
they  seek  for  food,  and  these,  when  discovered  by  the  pigs,  are  champed 
up  as  the  most  delicate  moraels  that  fall  in  their  way.  Common  rooks 
watch  for  such  stray  eggs,  and  carry  them  off  even  out  of  the  courts  of 
the  steading.  To  secure  the  eggs  of  ducks,  the  birds  should  be  examined 
before  being  let  out  in  the  morning,  and  those  indicating  hard  with  egg 
should  be  confined  in  the  hen-house  till  they  have  laid,  and  afterward  let 
at  large. 

(2343.)  It  should  be  the  hen-wife's  duty  to  visit  every  nest  and  collect 
the  eggs  from  them  every  day,  and  the  period  of  creating  the  least  dis- 
turbance to  the  poultry  in  this  duty  is  the  afternoon,  say  between  2  and  3 
o'clock,  before  the  birds  begin  to  retire  to  roost.  A  nest-egg  should  be 
left  in  every  nest ;  because  it  is  an  old  established  fact,  that  all  domestic 
bii*ds,  at  least,  prefer  to  lay  in  nests  containing  eggs  to  those  which  are 
empty.  Eggs  are  most  conveniently  collected  in  small  hand-baskets ;  and 
a  short,  light  ladder  will  give  easy  access  to  all  nests  elevated  above  reach 
from  the  ground. 

(2344.)  Whether  eggs  are  retained  for  use  at  home,  or  disposed  of  to 
the  egg-merchant,  it  is  of  importance  to  keep  them  in  a  fresh  state  for 
some  time.  This  end  may  be  attained  by  preventing  the  air  penetrating 
the  poras  of  the  shell,  and  the  yolk  coming  in  contact  with  its  inside.  A 
simple  and  effectual  way  of  preventing  the  air  penetrating  the  shell  is  to 
rub  the  egg  over  with  butter  when  taJcen  warm  from  the  nest ;  and  as 
simple  a  way  of  preventing  the  yolk  adhering  to  the  inside  of  the  shell  is 
to  roll  the  egg  from  one  side  to  the  other  every  day.  This  treatment  eggs 
should  daily  receive,  whether  kept  for  your  own  use  or  sold  to  the  dealer, 
and  it  will  presence  them  in  quite  a  fresh  state  for  several  weeks.  But  I 
need  hardly  inform  you  that  this  is  not  the  general  mode  of  treating  e^gs 
in  farm-houses,  whether  intended  for  use  at  home  or  for  sale,  they  being 
commonly  kept  in  promiscuous  heaps,  and  used  in  the  state  when  taken 
from  the  nest ;  and  if  they  are  habitually  used  on  the  day  they  are  laid,  no 
unnecessarv  trouble  is  required  to  be  taken  with  them.  When  ti'ouble  is 
desired  to  be  avoided  with  eggs,  they  are  sold  to  the  dealers  every  week 
in  spnng  and  early  summer,  when  most  abundant ;  but  the  price  is  then 
very  low,  not  above  perhaps  4d.  per  dozen— a  price  unremunerative  for 
the  least  degree  of  care  bestowed  on  fowls.  If  it  is  desired  to  render 
eggs  a  remunerative  item  of  farm  economy,  they  should  be  preserved  in 
a  fresh  state  until  the  season  of  scarcity  arrives,  when,  of  course,  they 
would  realize  a  fairer  price.  It  is  easy  to  preserve  eggs  to  that  season  by. 
simply  smearing  them  with  butter  immediately  from  the  nest,  and  setting 
them  on  their  small  ends  among  salt  in  barrels  in  a  dry  room.  They  may 
be  kept  in  this  manner  for  7  months,  at  least  I  have  found  them  quite 
Jresh  at  the  end  of  that  period,  so  much  so,  that  they  contained  the  very 
milk  which  constitutes  the  criterion  of  an  egg  being  fresh  when  boiled ; 
and  how  much  longer  they  would  have  remained  in  that  state  I  cannot 
0ay«  as  I  never  tried  the  e»eriment  farther.    I  have  heard  of  an  instance 
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of  eggs  packed  in  salt  becoming  so  saTted  as  to  be  useless ;  but  in  this 
case  tbe  salt  might  have  been  damp,  and  the  eggs  might  not  have  been 
greased  at  all.  Both  circumstances  are  material,  for  without  grease  air 
cannot  be  excluded,  and  I  know  that  new-laid  eggs  will  soon  become  salt 
when  floated  in  hrifu.  Eggs .  will  also  keep  fresh  in  a  barrel  of  lime- 
water  ;  but  the  dry  salt,  in  a  dry  chamber,  is  a  much  more  agreeable  ma- 
terial to  put  the  hand  among  every  day.  In  short,  they  may  be  kept  in 
any  way  that  will  exclude  the  air  entering  the  shell ;  but  whatever  other 
additional  expedient  is  adopted,  that  of  greasing  them  with  butter  imme- 
diately from  the  nest  should  never  be  neglected. 

(2345.)  Hens  begin  to  lay  about  the  beginning  of  March,  and  continve 
to  the  beginning  of  October.  They  do  not  lay  every  day,  that  is,  every 
24  hours,  some  laying  every  other  day,  and  some  missing  one  day  in  three. 
They  lay  about  2  dozen  of  eggs  at  one  period,  then  cease  for  2  or  3  weeks, 
and  again  lay  other  2  dozen,  and  so  on  for  the  number  of  months  men- 
tioned. Of  all  these  months,  however,  they  lay  most  constantly  in  March 
and  April.  After  each  period  of  layine  they  are  inclined  to  sit  on  the 
eggs,  and  when  it  is  not  desirable  for  them  to  incubate,  it  is  difficult,  in 
most  cases,  to  drive  them  from  their  propensity  to  clueking,  as  it  is  com- 
monly called. 

(2346.)  Many  cruel  expedients  are  practiced  by  countiy  people  to  pre- 
vent hens  clucking,  such  as  ducking  them  in  water,  dipping  them  in  water 
for  a  few  seconds,  pulling  feathers  in  a  particular  manner  out  of  particular 
parts  of  their  body,  and  such  like  barbarities — all  of  which  I  believe  to  be 
ineffectual,  at  least  I  never  saw  a  single  instance  of  their  success.  The 
only  effectual  plan  I  know,  without  giving  bodily  pain  to  the  animal— for 
if  it  is  desired  to  have  hens  to  lay  eggs  in  preference  to  hatching  chickens, 
it  is  requisite  to  remove  from  them  the  desire  to  sit— is  to  place  them  in 
darkness,  and  there  deprive  them  of  food  and  water  for  2  days  and  2  nights, 
and,  in  difficult  cases,  for  the  third  day.  The  simplest  means  of  accom- 
p^hing  this  is  to  procure  a  number  of  light-made  tubs,  each  just  large 
enough  to  hold  one  hen  within  it  when  standing  on  her  feet,  and  to  have 
its  top  and  sides  pierced  with  holes  to  affi)rd  air,  but  so  small  as  to  exclude 
light,  and  to  give  them  such  an  inclination  as  the  hen  may  not  see  through 
tliem.  Such  a  tub  is  placed  mouth  downward  over  a  hen,  in  a  quiet  place, 
such  as  an  out-house,  and  not  in  the  hen-house.  In  this  position,  the  de- 
sire to  sit  will  be  removed  from  her  in  2  days,  and  in  obstinate  cases  in  3 
days.  It  is  not  an  uncommon  practice  to  whelm  an  ordinary  tub  over  a 
number  of  hens,  with  one  side  of  its  mouth  raised  a  little  from  ths  ground, 
the  effects  of  which  contrivance  dOre  to  allow  as  much  light  to  enter  the 
tub  as  to  let  the  hens  see  to  fight  each  other,  and  in  many  such  cases  they 
are  removed  with  their  scalps  bared  to  the  bone,  and  even  pecked  and 
tiampled  to  death. 

(2347.)  Neither  dogs  nor  children  should  be  allowed  to  run  after  laying 
hens,  as  such  treatment  obliges  them  to  lay  their  eggs  before  they  are  pro- 
vided with  the  shell.    Guinea  fowls  are  incessant  chasers  of  hens. 

(2348.)  Ducks  are  great  layers,  laying  an  egg  almost  every  day.  They 
commence  at  the  be^nning  of  April,  and  cease  at  the  season  the  beaM 
usually  comes  in  bloom — ^in  July. 

(2349.)  Autumn  is  the  dme  to  select  hens  for  laving  the  eggs  in  the  en- 
suing winter.  They  should  all  be  young,  but  of  different  ages,  that  a  suc- 
cession of  layers  may  be  maintained  during  the  seaison,  as  I  have  men- 
tioned before  in  (1473),  and  the  food  they  should  receive  I  have  alstf 
Mentioned  in  (1939).  Like  the  eggs  collected  in  summer,  those  dropped 
fA  winter  should  also  be  smeared  with  butter  when  taken  from  the  nest: 
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H<enB  readily  taken  to  the  nests  made  for  them  at  this  season,  evincing 
little  desire  to  make  them  in  the  fields  for  themselves.    Autunm  is  the 
season  of  moulting  with  fowls.     The  only  care  requisite  under  this  peri- 
odic visitation,  is  to  keep  the  creatures  warm  at  night,  for  chillness  of  air 
may  be  looked  for  at  nights  in  October. 

(2350.)  Pigeons  will  produce  a  young  brood  in  every  month  in  autumn, 
and  in  this  season  of  heat  and  abundance  of  food,  both  old  and  young 
become  full-sized  and  in  fine  condition.  They  should  be  fed  in  common 
with  other  poultry  ;  but  though  this  be  regularly  practiced,  they  are  fond 
of  going  to  the  fields  in  search  of  variety  of  food.  Fields  of  new-sown 
peas,  oats,  barley,  and  wheat,  are  eagerly  visited  by  them  in  quest  of  grain 
that  has  escaped  burial  by  the  harrow.  Even  the  turaip-seed  is  eagerly 
sought  for  in  a  new-sown  field  ;  and  where  the  wheat  crop  is  laid  by  the 
weather,  there  they  will  congregate  in  flocks,  and  pick  out  every  kernel 
within  their  reach.  For  wheat  and  pease  they  will  iiy  miles  to  obtain.  It 
is,  no  doubt,  provokin?  to  see  com  nearly  ready  for  the  sickle  destroyed 
in  the  field  by  any  kind  of  animal ;  but  a  farmer  regards  the  depredations 
of  his  own  pigeons  in  a  pardoning  mood. 

(2351.)  Turkeys  and  geese  commit  sad  havoc  in  corn-fields  situate  near 
the  steading,  for  a  week  or  two  before  harvest — a  sight  intolerable  to  the 
farmer,  not  so  much  on  account  of  the  quantity  of  grain  actually  consumed, 
as  for  that  scattered  about  and  trampled  down.  When  corn  happens  to 
be  growing  neair  the  steading,  all  the  poultry  should  be  confined  within 
couit-yards  for  a  time,  and  supported  entirely  by  hand.  A  few  sheep- 
netsr  stretched  over  the  court-walls  of  hammels,  afford  an  easy  means  of 
confining  a  large  assortment  of  poultry,  and  of  subdividing  them  into 

classes. 

(8352.)  The  effg,  bein^  a  remarkable  object,  sad  produced  in  lach  abundance,  and  ao  nniver- 
^ly  esteemed  as  an  article  of  food,  a  few  pardcnlan  obtained  by  men  of  science  of  its  nature  and* 
oonsiitatioD  may  prove  interestingr  to  you. 

(S353.)  '*  The  ewgt  of  all  birds,"  says  Dr.  Tbomson,  "  so  far  as  they  ba^e  been  examined,  bear 
a  striliing  resemblsnce  to  each  other.  They  consist  of  4  parts,^r«<,  tlie  thdl^  vrbich  is  white  m 
the  eggs  of  die  common  fowl,  and  of  many  other  kinds ;  but  it  is  often  colored  or  spotted  of  yari- 
ons  cou>rs^  so  as  to  give  it  a  beautiful  appearance ;  teecmd^  the  fnembrana  putaminut  a  thin,  traaa> 
parent  pellksle,  immediately  within  the  shell ;  at  the  great  end  of  the  egg  this  membrane  is  de- 
flicbed  from  die  shelly  leaving  a  certain  distance  between  them,  which  is  filled  with  air;  third,- 
the  white  or  albMmtHt  a  glairy  liquid,  consisting  of  albumen  dissolved  in  water,  and  contained^ 
like  tiie  vitreous  humor  of  the  eye.  in  an  extremely  thin  membrane,  divided  into  cells :  fourth,  tha 
foik,  a  thick  and  almost  solid  yellow  matter,  inclosed  in  a  peculiar  membrane ;  this  membrane^ 
ey  8  ligaments,  called  ehalttsm,  is  tied  to  the  membrane  of  the  albumen,  ^nd  thus'the  yolk  is  kept 
in  the  center  of  the  egg." 

(SS54.)  lu  regard  to  the*  coaatitntSdn  of  these  varidus  parts,  it  appears  finom  an  analysis  of 
Bn  Proot,  which  was  later  than  that  of  Vauquelin,  that  the  ahell  of  tne  common  fowl  consists  of 

Carbonate  of  lime,  with  a  little  carbonate  of  magnesia. 97  parts. 

Phosphate  of  lime  and  magnesia 1     .. 

Animal  matter ,,  8    ., 

Totai... 4 100  parts^ 

The  memhrana,  according  to  Hatchett,  consists  of  coagulated  albumen.  The  whitet  or  attumm, 
Coagulates  into  a  firm  white  solid,  when  heated  to  199^Fahr. ;  and  when  evaporated  to  dryness^ 
leaves  about  14  per  cent  of  albumen.  Dr.  BosiDck  has  shown  that  it  contains  also  a  little  mucus. 
The  conrtitiitiott  of  the  whHe,  accordhig  to  him,  is 

Water 80 

Albumen 15*5 

Ifncus 4-5 

Total 100- 

Dr.  Prout  obtained,  by  combustion,  the  fbllowittg  fixed  constitnents  in  1,000  grains  of  the  white  ef 
Sgg,  fhmi  3  diflbram  eggs : 

Solpburio  acid  ^ 0-89  OaS  0-18  grains. 

Phosphoric  acid 0-45  0*46  0*48 

.     Chlorine 0-94  0-93  0-87      .. 

Potash,  soda,  and  carbonates  of  potash  imd  soda 8-08  9-93  9*79 

Lime,  magnesia,  and  die  carbonates  of  lime  snd  magnesia. . .  .0r30  O-SS  0'39      .. 

Total ."So     i^a     4'«7 


• 


426  THE  BOOK  OP  THE  FARM ^AUTUHlf. 

M.  Mulder  bat  proved  that  ihe  aulpbor  and  pbospborna  are  in  thettateof  MilBhvr  and  pi 
and  uot  ill  thai  of  acid  ;  and  tliis  waa  to  have  been  expected,  from  the  wetl  known  alkaline 
lion  of  the  white  of  an  egg.    Dr.  Prooi'a  aualysis  of  the  ^o!k  of  an  egg  which  was  hard  boiled  in 
diMiUed  water,  and  weighed  316-5  grains,  gave  these  reaolca : 

Water 170-9  grains  or  53*76  inlOOpwta. 

Albomen 55-3        ..         17*47 

Yeilowoil 910        ..        28-75 

Total 316-5        ..       100*00 

According  to  Planche,  1,000  parts  of  yolk  of  egg  farniidi.  at  an  average^  180  parts  of  oil  This 
oil  consiiits  of  stc^arin  10,  and  of  elain  90  parts;  the  stearin  is  white  and  solid,  and  does  not  stain 
paper  like  oil.  Ho  foand  this  stearin  and  the  fat  of  fowls  to  agree  very  nearly.  The  elain  poa- 
aasses  the  character  of  a  fixed  oil.  Chevreul  foand  2  coloring  matters  in  the  yolk,  the  one  red, 
and  tlie  other  ydlov.  Lecanu,  besides  the  stearin  and  elain,  extracted  from  tbe'yolk  a  crystaline 
matter,  which  melted  at  SQa-*  Fahr.,  and  which  he  considered  as  of  the  same  natnre  wnh  cboles- 
terin  from  the  braiu.  Dr.  Front  determined  the  qoantity  of  fixed  constituents  in  100  graana  of  tlio 
yolk;  by  incineration,  in  3  difiereut  eggs,  thns : 

Balpharicacid 0-21  0*06  0.19  grains. 

Phosphoric  acid 356  3*50  400     .. 

Chlorine 0*39  0*98  0*44     .- 

Potash,  soda,  and  tlie  carbonates  of  poiai^  and  soda 0*50  0-27  0  51     .. 

Lime,  msguesia.  and  the  carbonatea  of  lime  and  magnesia,  0-68  0*61  0*67     .. 

Total .5-34      4*72      5-81  grains. 

Whether  the  sulphar  and  phosphoros  exist  in  tl)e  yolk  in  the  state  of  acids,  or  as  snlpbor  and 
phosphorns,  is  unknown.  When  we  compare  the  fixed  constituents  of  the  white  and  yolk,  we 
cannot  avoid  being  struck  with  the  difibrence.  The  vhite  contains  a  much  greater  qaaniity  of 
fixed  alkalies  than  of  anv  other  fixed  constituent;  while  in  the  yolk  the  meet  abundant  constituent 
is  phosphoric  acid,  whicn  amounts  to  from  3-5  to  4  grains ;  or  if  we  suppose  it  to  exist  as  phospho' 
wan,  it  varies  in  difierent  yolks  from  1*55  to  1-77  grains. 

(2355.)  The  specific  gravity  of  a  new-laid  egg  varies  from  1*080  to  1*090;  an  egg,  tberefinv,  is 
heavier  than  sea- water,  tlie  specific  gravity  of  which  is  1-030.  When  kept,  eggs  rapidly  lose 
weight,  and  become  specifically  lighter  than  water.  This  is  owing  to  the  diminution  of  bulk  in 
the  contents  ol  the  egg ;  the  consequence  of  which  is,  that  a  portion  of  tbe  inside  of  the  egg  cones 
to  be  filled  with  air.  Dr.  Front  kept  an  efg  2  years,  and  found  that  it  lost  weight  daily,  at  an 
average  rate  of  0*744  grains.  The  original  weight  was  907*5  grains,  and  after  2  yeara'  exposure 
to  the  atmosphere,  it  weighed  only  363-2  grains.  The  total  loss  amounted  to  544*3  grains,  or  con- 
siderably more  than  half  the  original  weight.  The  loss  in  summer  was  somewhat  greater  than  in 
winter,  owing,  no  doubt,  to  the  difference  of  temperature.  When  an  egg  is^  therefore^  empbyed 
as  a  test  of  the  strengUi  of  brine,  the  newer  it  is,  ihe  stronger  is  tbe  brine  that  floats  it  The  rela- 
tive weights  of  shell  and  membrane,  albumen  and  yolk,  are  very  different.  Supposing  the  original 
weight  of  the  egg  to  be  1,000  graina  Dr.  Front  found  the  relative  proportions^  m  10  diflerent  eggs, 
to  be  as  follows :  Shell  and  membrane  106*9.  albumen  604*2,  and  yolk  288*9  graina.  When  an  egg 
is  boiled  in  water,  it  loses  weight,  particularly  if  it  be  removed  from  tbe  water  when  boiling,  and 
be  permitted  to  cool  in  the  open  air.  The  water  will  be  found  to  contain  a  portion  of  tbe  saline 
constituents  of  the  egg.  The  loss  of  weight  from  boiling  is  not  constant,  varying  firom  20  to  ;M) 
grains,  supposing  tlie  original  weight  to  have  been  1,000  graina  The  quantity  of  saline  matter 
obtained  b^  evaporating  the  distilled  water  in  which  an  egg  was  boiled,  emoants,  at  an  average^ 
to  0.32  grains.  It  is  strongly  alkaline,  and  yields  traces  of  all  tbe  fixed  principles  foand  to  exirt 
in  the  egg ;  but  tbe  carbonate  of  lime  is  most  abundant,  and  ia  obtained  by  evaporation  in  the 
form  of  white  powder. 

(9356.)  The  source  whence  are  derived  the  bonea  of  the  chick  while  in  the  eg^,  is  atill  an  object 
of  reaearoh.  At  the  full  term  of  incubation,  important  changes  in  tbe  constitution  of  tbe  egg  are 
completed.  "  The  albumen,"  as  Dr.  Thomson  ooserves,  "  has  disappeared,  or  is  reduced  to  a  few 
dry  membranes,  together  with  earthy  matter.  The  yolk  is  considerably  reduced  in  size,  and  is 
taken  into  the  abdomen  of  the  chick,  while  the  animal  has  attained  a  weight  nearly  equal  to  tiie 
original  weight  of  the  albumen,  together  with  that  lost  by  the  volk,  minus  the  loss  of  weigbt  sna* 
tained  hy  tlie  egg  during  incubation.    The  alkaline  matters  ana  chlorine  have  diminished  m  quan- 

titv,  while  the  earthy  matters  have  considerably  increased Daring  the  laat  week  of  in- 

coDation,  tbe  yolk  has  lost  most  of  its  phosphorus,  which  is  found  in  tbe  animal  convened  into 
phosphoric  acid,  and.  combined  with  lime,  constituting  its  bony  skeleton.  This  lime  does  not  ex- 
ist in  the  recent  egg,  but  is  derived  frtim  some  ankoown  source  during  tbe  process  of  incubation. 
Mr.  Hatchett  made  the  curious  remark,  that  in  the  ova  ot  those  tribes  of  animals  the  embrjros  of 
which  have  bones,  there  is  a  portion  of  oily  matter,  and  in  those  ova  whose  embryos  consist  en- 
tirely of  soft  parts,  there  is  none.  In  what  way  the  oily  matter  contributes  to  the  formation  of 
bone  it  is  impossible,  in  the  present  state  of  our  knowledge,  to  conjecture.  Nor  can  any  aource 
of  the  lime  or  the  bones  be  pointed  out,  except  the  shell ;  and  it  would  be  diilicalt  to  detennine 
whether  the  shell  loses  lime  during  the  process  of  incabatioo. " 


fi« 


(2357.)  M.  Raspail,  in  inveatigating  the  nature  of  animal  albumen  bv  tbe  microscope,  aa  exem- 

ified  in  the  white  of  the  egg,  observes  that  "  tbe  albomen  of  the  pullet's  egg  is  composed  of  an 

insoluble  and  regularly  oi^anized  texture,  which  contains  in  its  cells  a  soluble  substance  madi 


more  susceptible  of  alteration  than  the  texture  ia  Chemists  had  previously  acknowledged  the  ex- 
iatence  of  an  albumen  soluble  in  water,  and  of  another  which  waa  insoluble;  bat  they  nad  not  re. 
marked  that  these  2  sorts  of  albumen  existed  together  hi  the  white  of  eggs,  and  they  had  oonaidfli^ 

*  Thomson's  Chemislnr  of  Aaimsl  Bodlast 
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ed  this  rabitanoe  as  a  variety  of  the  innlable  albumen. Bat  the  hiaolable  ■obatance  ofth* 

white  of  an  egg  ia  rendered  apparent  only  by  degrees,  and  accordingly  there  ia  a  period  when  it 
ean  scarcely  be  ditfiiogaisbed  m  thia  respect  from  tlie  aolnble  sabstance,  and  thia  is  when  the^cgi^ 
ia  fresh,  that  is,  recently  laid.  Hence,  aa  I  have  already  pointed  oat  regarding  the  vegetable  tez- 
tares,  the  teztares  are  formed  by  the  aggregation  of  the  particlea  of  the  soluble  sabstance,  or,  in 
other  words,  the  soloble  sabstance  is  converted  by  solidiBcation  into  the  parietes  of  cells.  AU 
these  circumstances  establish  a  complete  analogy  between  gluten  in  vegetables  and  albuwien  in 
animals.'"' 

(8358.)  Of  the  nature  of  egg  and  seed,  the  origin  of  animal  and  vegetable  individuality,  and  of 
the  natural  anidogy  between  them,  M  Raspail  thus  expresses  himself:  ^  The  egg  and  the  seed 
are  cells  detached  from  the  texture  of  the  mother,  in  consequence  of  an  influence  of  an  opposita 
kind.  This  influence  may  proceed  from  an  external  body  which  we  call  the  male,  or  from  an  in- 
ternal cause  which  we  altogether  neglect  to  notice.  The  e^g  and  the  seed  may  more  particularly 
attract  our  attention,  in  consequence  of  their  forms  and  dimenaions ;  but  the  slice  ofa  polypna, 
which  becomea  an  entire  animal,  and  the  fru^ment  of  a  potato,  which  producea  a  complete  plant, 
are  sufficient  to  teach  us  that  the  generative  Mculty  is  preserved  by  the  whole  organic  system,  and 
that  the  whole  organized  being  is  complete  in  any  one  of  its  oells."t 

(8359.)  The  duty  on  the  im^Mirtation  of  foreign  eggs  is  fixed  by  the  new  Tariff  at  lOd.  per  ISO, 
and  S|d.  from  British  Possessions.  The  trade  in  eggs  is  carried  on  to  a  very  great  extent  in  this 
country.  The  importation  from  France  is  large,  and  the  supply  obtained  in  the  west  coast  of 
England  and  Scotland  from  Ireland  is  also  great.  About  20  years  ago  and  upward,  X30,000  worth 
of  eggs  used  to  be  sent  from  Berwick-on-Tweed  to  the  London  market  in  the  sparse  of  the  year, 
bat  aiiioe  the  interference  of  large  importationa  from  France  and  Ireland,  that  trade,  I  believe,  has 
almost  dwindled  awsy.  The  price  of  eggs  is  never  high  in  the  country,  but  in  towns  it  is  almost 
alwavs  so.  In  the  most  abundant  seaaon.  egga,  that  can  be  relied  on  as  fresh,  are  never  below  7d. 
per  dozen  in  Bdinbarah,  and  in  winter,  especially  at  Christmas,  when  the  oonfeciioners  ose  laiigo 
quantities^  they  are  as  nigh  as  from  ]4d.  to  Idd.  per  dosen. 


40.  THE  POINTS  POSSESSED  BY  THE  DOMESTICATED  ANIMALS 
MOST  DESIRABLE  FOR  THE  FARMER  TO  CULTIVATE. 

*'  From  fUrest  eretorss  we  desire  increase, 
Thst  thereby  Beauty's  rose  msy  never  die ; 
But  ss  the  riper  ahnold  bv  time  decrease. 
His  tender  heir  might  bear  his  memory.** 

SOKNKTS,  BT  ShAUFXABI. 

The  most  difficult  branch  and  the  highest  aim  of  farming  is  the  breeding 
and  rearing  of  live-stock,  so  as  to  produce  the  most  perfect  animal  that 
shall  yield  the  highest  profit.  It  is  very  easy  to  maintam  a  flock  or  a  herd 
that  will  propagate  its  kind  ;  as  the  actual  condition  of  many  flocks  and 
herds  in  the  countiy  abundantly  testifies.  It  is  even  easier  to  do  this  than 
to  cultivate  arable  land  for  the  purpose  of  raising  com  ;  for  the  latter  de« 
mands  and  must  receive  more  trouble,  at  all  events,  if  not  attention,  than 
a  flock  or  herd  of  neglected  animals,  who  will  keep  themselves  alive  if 
food  be  within  their  reach,  and  who  will  propagate  their  kind  even  in  due 
season,  if  the  sexes  are  not  kept  asunder. 

I  am  not  aware  that  the  principles  upon  which  the  proper  breeding  of 
animals  should  be  based  are  understood  by  our  farmera ;  for  I  hold  that 
our  stock  have  been  brought  to  their  present  state  of  perfection,  merely 
from  each  farmer  exercising  his  indiviaual  taste  and  judgment — ^by  gratis 
fying  his  eye  and  satisfying  his  mind — and  not  in  pursuance  of  any  fixed 

Erinciple  he  is  acquainted  yvith  on  the  subject.  There  can  be  no  doubt, 
owever,  that  the  symmetry,  disposition  to  grow  and  fatten,  and  the  rela- 
tive proportions  of  the  different  parts  of  animals,  are  entirely  dependent 
on  laws  which  govern  animal  life  ;  and  could  these  be  understood,  so  as' 
to  render  their  application  easy,  the  breeder  of  stock  would  no  longer  in« 
trust  his  success  to  uncertainty.     The  botanical  physiologist  and  the  chem« 

*ltaii)sfl*sQrgaBleOheflBlsiiy.  flbtd. 
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iA  have  been  very  dilatonr  in  proposing  anvgestioilB  to  the  fSumer,  bat  the 
animal  physiologist  has  hitherto  almost  entirely  neglected  him.  The  phy- 
sician and  surgeon,  on  the  other  hand,  have  not ;  for  the  veterinarian,  now  a 
nlan  of  science,  administers  his  pi^escriptions  and  performs  his  operations 
with  the  confidence  and  ease  of  a  proficient  Pity  the  physiologist  should 
have  almost  neglected  so  extensive  and  fine  a  field  as  a  breeding  and  rear- 
ing farm  presents  for  his  peculiar  pursuits,  and  where  the  functions  of  the 
li%ing  and  growing  structure  mig^t  so  easily  be  observed,  and  their  ef* 
fects  aflei-ward  as  easily  demonstrated  by  post-mortem  examinations.  The 
results  obtained  from  such  investigations  would  afford  invaluable  data 
with  which  to  compare  the  flinctions  of  the  human  structure ;  and,  forti- 
fied by  the  investigations  of  the  comparative  physiologist,  the'human  phy- 
siciaR  would  treat  diseases  with  increased  skill.  The  anatomist  acknowl- 
ede^es  the  great  importance  of  Compai'ative  Anatomy  to  his  profession ; 
and  the  surgeon  owns  to  have  received  many  useful  hints  from  the  veteri- 
narian, in  the  treatment  of  wounds  and  the  conducting  of  operations  of 
magnitude  and  difficulty ;  and  so,  in  like  manner,  no  doubt,  would  the 
physiologist  also  acknowledge  the  importance  of  the  observations  he  might 
make  on  a  breeding-fkrm,  were  he  disposed  to  turn  his  attention  to  the 
subject.  Meantime  the  breeder  of  stock  must  go  on,  as  he  has  hitherto 
done,  by  the  light  of  his  own  genius.* 

From  what  I  have  said  of  what  is  known  of  the  principles  of  breeding 
stock,  you  will  not  expect  from  me  so  concise  an  explanation  of  them  as  I 
have  given  of  the  mettiods  of  conducting  the  operations  of  the  field  ;  and 
wera  It  even  possible,  I  could  not  find  space  here  for  the  discussion  of  so 
extensive  a  subject.  Suffice  it  to  give  you  a  few  of  the  rules  which  guide 
the  breeder  in  the  treatment  of  his  stock  with  a  view  to  its*  improvement ; 
and  for  your  better  ability  to  follow  me  in  a  subject  which  is  yet  confess- 
edly in  a  state  of  confusion,  I  have  selected  a  numerous  group  of  illustra- 
tions, in  whose  good  points  you  should  have  confidence,  because  they  were 
all  faithfully  taken  from  the  lifi),  from  individuals  considered  excellent  by 
competent  judges. 

The  g^aC  aim  of  breeders  is  that  their  stock  shall  possess  fine  symme- 
try-—^Aapc,  as  it  is  commonly  called — robust  constitution — and  a  disposi- 
tion to  attain  early  maturity,  which  insures  good  quality  of  flesh,  as  well 
ato  of  wool  in  the  case  of  sheep.  Let  us  consider  what  each  of  those 
properties  means,  and  also  the  points  by  which  the  existence  of  each  is 
indicated  in  the  animal. 

Symmitrj^  or  Shape, — The  shape  is  the  first  object  to  be  attained  ;  for 
without  fine  symmetry  no  animal  looks  well,  however  passable  it  may  he 
in  other  respects ;  but,  in  fact,  when  symmetry  is  wanting,  so  are  the  other 
good  particulars.  In  fine  symmetry,  the  outline  of  the  figure  viewed, 
Whether  on  the  side  or  at  either  end,  or  fi*om  above,  should  be  rectangu- 
lar. Fig.  273  represents  the  side  view  of  a  fat  Short-Horn  ox  ;  and  it  will 
be  observed  that  the  body  nearly  fills  up  the  rectangle  ah  d  c  inscribed 
about  it.  A  fat  ox  will  fill  up  the  rectangle  more  fully  than  a  lean  one ; 
but  still  a  lean  ox  should  have  the  rectangular  outline.  But  it  is  not 
enough  for  an  ox  to  present  the  rectangular  outline  in  the  side  profile 
only ;  it  should  have  it  in  other  positions,  sucB  as  when  viewed  from  be- 
hind, as  in  fig.  274,  where  the  same  sort  of  outline  may  be  observed  within 
l^e  rectangle  ah  de.     True,  this  is  a  different  rectangle  fi-om  the  other, 

*  The  only  phviloIogrstB  I  sm  KWwn  of  #h6  tt«v«  xmSn  ob^erritiDBB  to  breedtaig  iloeli,  Wttv  dM  taM* 
Mh  Kalgbt,  and  bit  TafiMble  tof  oatdoiit  will  be  found  in  the  PhOcMo^hical  TranMcUona ;  and  Mr.  Walker, 
whoM  original  Tiewa  on  PhTriologr  bare  been  made  public  lit  teTeral  works ;  for  ii  to  the  Tahi6  of  tfas 
experimenta  of  Sir  Jotm  e>ebr1ght,  nia  acientiflc  acquirementa  were  not  of  to  high  an  order  aa  to  iaaplM 
pnctiealnien,atla«it,lntheaocaraojofhiiobierTationi^aiidcarrecliiMaofhii< 
fMW) 
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approaching  near  the  square,  while  the  other  is  ohlong.  I  do  not  know 
wl^tfaer  the  rectangles  of  the  side  and  the  ends  should  bear  a  ffiven  pro- 
portion to  each  other »  as  the  outlines  of  the  ox  have  never,  I  believe,  been 
subjected  to  proportional  measurement,  though  these  could  easily  be  as- 
certained by  employing  an  adjusting-frame ;  but,  judgring  irom  measure- 
ments taken  with  the  view  of  ascertaining  the  weight  of  beef  in  oxen 
(1988),  it  is  probable  that  a  fine  symmetry  gives,  on  the  side  profile,  a  rect- 
angle of  double  the  length  of  that  of  the  end  profile.  The  end  profile^ 
viewed  firom  behind,  gives  a  rectangle  equal,  of  course,  to  the  depth  of 
that  of  the  side  profile.  Another  point  of  a  well-proportioned  ox  is  that ' 
the  breadth  across  the  hooks  from  a  to  &,  fig.  274,  should  be  equal  to  the 
depth  from  the  hook  a  to  the  hook  c ;  that  is,  the  hind  profile  should  ba 
inscribed  in  a  square.  Now,  an  ox  may  be  rectangular  in  its  side,  and 
across  its  rump,  and  yet  be  of  different  shape  across  its  shoulders, 
when  viewed  from  the  front  of  the  animal — ^it  may,  for  example,  be 
narrow  at  the  top  of  the  shoulder,  and  wide  below  at  the  brisket.  In 
such  a  case  the  ribs  will  be  flat,  that  is,  fall  quickly  downward,  and 
not  project  square  from  the  back-bone,  as  they  always  do  in  fine  sym- 
metry. Fig.  275  shows  the  front  end  of  a  fat  round-ribbed  ox  filling 
up  the  rectangle ;  but  though  the  top  of  the  shoulder  fills  up  the  rect- 
angle as  well  as  the  lowei*  part  of  the  body  across  the  shoulder-points  e  f^ 
yet  the  rectangle  may  not  be  a  square ;  that  is,  the  ox  may  be  narrower 
m  firont  than  behind;  and  this  is  no  uncommon  case  in  many  breeds^ 
of  cattle  in  this  country,  and  many  breeders  maintain  that  this  form 
constitutes  perfect  symmetry,  at  least  for  certain  purposes,  as  for  milk. 
This  mode  of  reasoning,  however,  is  not  satisfactory ;  for  the  idea  con- 
veyed by  perfect  symmetry  is  an  equilibrium  of  parts.  Now,  we  cannot 
conceive  an  equilibrium  of  parts  to  exist  in  an  ox  whose  fore-end  is  nar- 
rower than  its  hind  ;  and  where  this  disparity  is  found  there  is  evidently 
something  wrong  in  the  symmetry.  For  observe  fig.  276,  which  gives  the 
top  view  of  the  body  of  an  ox — a  view  which  is  never  seen  unless  sought 
for  on  purpose.  Here,  ag^in,  is  the  long  rectangle  as  of  the  side ;  but 
when  an  ox  is  narrower  before  than  behind,  this  figure  would  not  be  a 
rectangle,  but  a  trapezium — a  figure  no  way  associated  with  symmetry— 
so  that,  for  fine  symmetry,  it  is  not  enough  to  have  the  front  outline  filling 
up  a  rectangle,  for  that  rectangle  should  be  equal  to  that  of  the  hooks,  as 
may  be  seen  in  comparing  figs.  274  and  275  ;  and  as  we  have  seen,  in  ^^^ 
274,  that  the  breadth  of  the  hooks  is  equal  to  the  depth  of  the  hock,  and 
iU  rectangle  is  therefore  a  square,  so  we  see,  by  fig.  276,  that  the  breadth 
and  leneth  of  an  ox,  when  seen  from  above,  forms  a  rectangle  equal  to 
that  of  its  side,  as  seen  in  fig.  273.  Perfect  symmetry  in  the  ox,  there^ 
fore,  implies  that  all  the  horizontal,  as  well  as  vertical  lines  inscribing  its 
outlines,  are  respectively  parallel  to  each  other ;  and  that  these  two  seta 
of  parallel  lines  are  at  right  angles  to  one  another.  On  dividing  the  entire 
area  of  the  side  view  of  an  ox  into  5  parallel  and  horizontal  paits,  \  will 
beifound  to  be  occupied  by  the  body,  and  \  below  the  body. 

This  is  the  abstract  view  of  symmetry,  as  applied  to  the  ox ;  but  it  is  not 
to  be  supposed  that  eveiy  ox  fulfills  these  conditions ;  for,  even  in  the 
figures  referred  to  above,  it  will  be  observed  that  in  the  side  view  of  ficf. 
273  the  brisket  falls  below  5,  and  the  flank  rises  a  little  at  e.  The  brisket 
\  may  be  observed  to  drop  below  the  horizontal  line  cdxxi  the  front  vieW 
of  fig.  275  ;  and  in  the  hind-view  of  fig.  274,  it  frequently  happens  that  the 
hocks,  c  and  J,  do  not  descend  so  far  as  to  constitute  a  square  figure  with 
the  hook  a  &.  Still  the  aim  of  the  breeder  should  be  to  attain  all  the  points 
of  the  abstract  model,  and  he  should  never  rest  satisfied  until  he  attain  them. 

(»01j 
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Nevertheless,  it  must  not  be  imagined  that  the  configuration  of  any  ox  in 
any  view  should  fill  up  the  angles  of  the  rectangles,  inasmuch  as  the  invari- 
able roundness  assumed  by  the  animal  frame  forbids  such  a  form,  which 
would,  in  fact,  destroy  the  beautiful  blending  of  curved  lines  abounding 
in  the  body,  and  deprive  us  of  the  highest  enjoyment  in  looking  at  a  sym- 
metrical animal. 

Of  the  states  of  eatUe  on  a  farm,  that  of  the  full-grown  ox  approaches 
nearer  than  any  other  to  perfect  symmetry  of  form.  If  you  compare  the 
pictui'e  of  the  ox  in  Plate  VI.,  though  that  animal  was  then  only  1  year  11 
'  months  old,  with  that  of  the  bull  or  the  cow,  by  imagining  a  rectangle  in- 
scribed around  each  figure,  you  will  find  his  symmetry  more  correct  than 
that  of  the  othera.  The  bull  in  Plate  XXXII.  has  the  brisket  drooping 
even  lower  down  than  the  ox,  while  his  neck  rises  in  a  crest  behind  the 
head.  In  Plate  XV.,  though  the  side  view  of  the  cow  is  pretty  similar  to 
that  of  the  ox,  the  hind  view  is  proportionally  broader  across  the  hooks, 
while  the  front  view  is  somewhat  narrower  across  the  shoulders.  If  the 
broad  hook-bones,  with  the  narrow  chest,  are  not  entirely  occasioned  in 
cows  by  calf-bearing,  the  disproportion  between  them  is,  at  all  events, 
greatly  increased  by  it. 

So  far  in  regard  to  the  symmetry  of  the  outline  of  the  ox ;  and  as  to  the 
filling  up  of  the  outlines,  the  remarks  offered  in  (1309)  will  apply  to  cattle 
in  all  states,  though  there  especially  referring  to  the  points  of  a  fat  ox. 
There  should  be  a  straight  back,  round  ribs,  and  full  muscles  in  every  state 
of  cattle,  and  the  objectionable  deviations  from  these  points,  mentioned  in 
(1311),  are  as  much  to  be  deprecated  in  the  bull,  the  cow,  the  heifer,  and 
the  calf,  as  in  the  ox. 

Apply  the  rectangle  to  the  figure  of  the  sheep,  and  it  will  fit  the  more 
closely  the  nearer  tlie  animal  approaches  to  perfection.  In  %g,  462,  the 
rectangle  g  hi  kvA  applied  to  the  new-clipped  body  of  a  Leicester  tup, 
and  though  an  old  tup,  and  deviations  from  correct  form  may  be  expected 
in  old  age,  still  the  figure  fills  up  the  rectangle  very  well.  Apply  it  over 
the  wool  to  the  picture  of  the  Leicester  tup  m  Plate  XXXIII.,  and  it  will 
fit  still  better ;  and  cany  it  to  the  picture  of  the  South  Down  in  Plate 
XIV.,  and  it  will  still  apply ;  though  in  this  particular  animal  the  wool 
grew  more  than  usually  rank  upon  tne  top  of  the  rump.  Even  the  figrure 
of  the  lamb  in  the  fig.  444,  will  bear  the  application  of  the  rectangle. 
In  regard  to  the  end  and  top  views  of  the  figure  of  the  sheep,  the  ribs  of 
the  Leicester  breed  are  so  very  much  rounded  that  they  form  curved  lines 
down  the  sides  of  the  rectangle,  inscribing  the  hind  and  fore  profiles ;  and 
along  the  sides  of  the  rectangle,  inscribing  the  view  of  the  back  fi-om  above  ; 
still  the  flatness  across  the  back,  and  the  straightness  across  below  the  chest, 
fill  up  the  lines  of  the  rectangle.  In  other  breeds,  such  as  the  Black-faced 
and  Cheviot,  the  rectangle  may  still  be 

applied. 

To  the  figure  of  the  liorse  the  rectangle  may  also  be  applied,  as  the  pic- 
ture of  the  draught-geldine  in  Plate  VII.  may  be  imaginea  to  be  inscribed, 
and  of  this  class  of  stock  the  gelding  is  the  best  state  for  comparison,  as 
the  ox  is  that  of  cattle.  The  picture  of  the  draught-stallion  in  Plate  VII., 
will  bear  the  same  application  ;  though  in  this,  as  in  all  cases  of  stallions, 
the  neck  rises  to  a  hign  crest.  *  *  •  But  the  end  views,  in  the  case  of 
the  horse,  bear  different  proportions  to  those  of  cattle,  the  hind  view  being 
always  broader,  and  broadest  in  the  mare,  approaching  more  to  the  square, 
or  like  that  of  the  ox,  than  the  front  view,  which  is  always  narrow.  The 
square-like  hind  view  is  very  well  seen  in  the  left-hand  dark  figure  of  a 
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mare,  in  Plate  XVIT.,  and  the  narrow  front  view  is  as  well  observed  in 
the  right-hand  dark  figure  of  a  draught-horse,  Plate  VII.  The  compara- 
tive breadths  of  the  bind  and  front  views  approach  nearer  each  other  in 
the  draught-horse  than  in  any  other  breed ;  his  drawing  powers  lying  in 
the  shoulders,  the  muscles  there  become  developed  to  a  great  degree, 
while,  in  the  saddle-horse,  the  propelling  power  is  in  the  hind-quarter, 
where  the  muscles  become  developed  ;  as  the  fore-quarter  is  only  required 
to  support  the  fore-hand  of  the  animal  in  action,  the  muscles  there  are  all 
light.  For  these  reasons,  it  is  obvious  that  the  view  of  a  horse  from  above 
will  not  form  a  rectangle  but  a  trapezium.  In  perfect  symmetry  the  void 
below  the  body  is  of  the  same  depth  as  the  boay  to  the  top  of  the  rump ; 
the  length  of  the  body  from  the  shoulder-point  through  the  center 
of  gravity  of  the  horse  to  the  hams  is  two  times  the  depth  of  the  body ; 
the  leneth  of  the  neck  to  the  withers  is  equal  to  the  depth  of  the  body  from 
the  withers;  and  the  distance  from  the  fore-fetlock  to  the  elbow-joint  is  the 
same  as  from  the  latter  point  to  the  withers. 

There  are  peculiarities  in  some  of  the  points  of  the  horse  which  deserve 
to  be  mentioned.  A  horse  with  ears  set  high  on  the  crown  of  the  head  is 
of  lively  temperament,  but  is  hasty  of  temper,  and  easily  made  afraid ; 
while  a  horse  vrith  ears  set  wide  apart  is  dull  in  action,  but  sagacious,  and 
easily  taught. 

Following  the  same  rule,  the  rectangle  will  be  found  to  apply  to  the 
shape  of  the  2*^g  as  to  the  other  domesticated  quadiiipeds,  as  may  be  seen 
by  a  5  (2  c,  in  fig.  434.     The  end  views  of  the  best  lormed  pigs  are  quite 

Fig.  434 
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rectangular,  though  the  generality  of  those  met  with  in  the  country  have 
a  tendency  to  a  larger  rectangle  in  the  fore  than  in  the  hind  view.  The 
Tiew  from  above  is  also  rectangular,  except  in  the  case  of  the  pigs  having 
thick  shoulders. 

Robustness  nf  Omstitution.-^^'S.^sing  obtained  a  good  shape,  the  next  ob- 
ject of  the  farmer  with  his  stock,  is  to  impart  to  them  a  strong  constitution, 
that  is',  to  impart  to  them  physical  powers  to  do  their  work  with  ease,  to 
eat  their  food  vrith  good  appetite,  to  digest  it  within  a  reasonable  time,  to 
feel  no  fatigue  with  necessary  daily  exercise,  and  to  withstand  the  weather, 
whether  hot  or  cold ;  in  short,  always  to  enjoy  good  health,  and  be  in  a 
grovring  condition.  The  following  are  indications  of  robust  health  which 
cannot  be  mistaken :  The  skin  loose  upon  the  body,  feeling  sofl  and  mel- 
low, and  covered  thickly  with  long  soft  hair.  The  eyes  full  and  clear,  and 
in  the  case  of  cattle,  sheep,  and  pigs,  the  skin  of  the  nose  always  bedewed 
with  moisture.    The  bones  of  the  leg  strong,  broad,  and  flat,  with  the 

(903) 


432  THE  BOOK  OF  THE  FARM. 

M  IM^^^^^  ■■    ^»^P^^  ■       ■■  ■I.I  —  -   ■■ ■»■■■-  ■  ■  ■■—■■■■■■  fcl^^^^^M^ 

Binews  tbick,  strong,  and  distinctly  developod ;  the  whole  being  close]/ 
covered  with  the  skin.  This  condition  constitutes  what  is  termed  cleof 
limbs.  The  bom  of  the  feet  and  horns  smooth  and  shining,  and  indicating 
healthy  growth  at  its  junction  with  the  hair.  The  hair  of  the  tail  in  cattle, 
and  of  the  mane  and  tail  in  horses,  long,  shining,  and  with  a  tendency  to 
crisp  ;  the  wool  of  sheep  waved,  greasy,  interlaced,  and  of  fine  quality.— 
Along  with  these  physical  properties,  the  animal  spirits  are  alive  to  eveij 
passing  event,  the  senses  acute,  and  the  instinct  sagacious. 

All  these  indications  of  a  sound  constitution  are  obtainable  by  selecting 
parents  which  possess  them ;  and  they  are  sustained  by  kind  treatment, 
comfortable  loaging,  and  abundance  of  good  food.  Neglect  of  a  proper 
selection  of  parents  will  produce,  perhaps,  the  very  opposite  results.  Thp 
skin  will  become  thin  ana  covei-ed  with  scanty  hair  and  open  wool.  With 
such  a  covering,  the  animal  will  easily  be  affected  by  the  least  change  of 
weather,  be  overcome  with  the  heat  of  summer,  feel  uneasy  in  the  cold  of 
winter,  and  be  chilled  by  every  shower  that  falls.  A  very  small  bone,  how- 
ever clean,  is  always  accompanied  with  reduced  size  of  carcass,  though  in- 
dicative of  great  disposition  to  fatten.  Should  the  bone  become  thick  and 
round,  it  gives  a  clumisy  form  to  the  limbs  and  head,  and  is  invariably  ac- 
companied with  dullness  of  spirit,  and  in  the  horse,  in  particular,  with 
want  of  action.  Those  conditions  of  the  skin  and  bone  are  not  so  much 
objectionable  in  themselves,  as  hurtful  in  their  consequences.  A  thin- 
skinned  and  a  thick-boned  animal  is  ill  to  maintain  in  condition.  Thin- 
skinned  animals  are  easily  affected  by  the  weather ;  a  fit  of  indigestion  ip 
consequence  frequently  overtakes  them,  and  their  condition  alternates  be- 
tween worse  and  better;  they  are,  in  fact,  lender  in  constitution.  Thick- 
boned  animals  never  seem  to  relish  their  food,  and  show  carelessness  about 
everything  that  concerns  them. 

Disposition  to  attain  early  maturity, — But  the  farmer's  aim  is  not  con- 
fined to  a  good  shape  and  robust  constitution ;  there  must  be  a  fineness 
given  to  every  point — every  part  must  be  finished  off,  as  it  were,  with 
a  polish.  This  fineness  can  only  be  superimposed  by  parents  derived 
from  a  race  which  have  long  possessed  all  the  fine  properties — indi- 
viduals whose  pedigrees  can  be  traced — whose  breeding  is  accounted  pure. 
No  matter  whether  the  breeding  be  of  the  plebeian  caste  of  the  draught- 
horse,  or  of  the  aristocratic  family  of  the  racer, — nor  whether  the 
animals  be  horses,  cattle,  or  sheep  ;  the  breeding  of  all  should  be  pure  of 
its  kind. 

The  immediate  effect  in  employing  parents  of  pure  breeding,  is  not  so 
obvious  upon  the  carcass  as  upon  the  extremities.  The  head  and  limbs 
first  become  finer ;  the  fat  disappears  from  them  ;  the  muscles  expand  into 
a  thin,  broad  foim ;  the  tendons  increase  in  strength ;  the  bone  becomes 
harder  and  of  finer  quality  ;  the  blood-vessels  large  and  full  of  blood ;  the 
skin  thinner,  and  drawn  more  tightly  over  the  bone,  so  as  to  exhibit  its 
irregularities,  and  the  tracings  of  the  blood-vessels  distinctly ;  the  hair  is 
smoother  and  closer ;  the  nostrils  more  expanded ;  the  eyes  more  promi- 
nent and  clear ;  the  ears  thinner,  more  capacious,  set  higher  upon  the 
head,  and  more  quickly  moved  about ;  the  action  of  the  limbs  quickened ; 
and  the  animal  spirits  raised.  All  these  changes  may  take  place  without 
materially  affecting  the  shape  of  the  body  or  the  strength  of  the  constitu- 
tion ;  but  the  improvement  of  the  extremities  is  rapidly  followed  by  that 
of  the  body  ;  the  skin,  though  not  thinner  of  itself;  floats  upon  a  thicker 
mass  of  cellular  tissue,  which  imparts  to  it  the  agreeable  sensation  of  the 
touch.  The  hair  multiplies  in  numbers,  becomes  finer  in  quality,  vaose 
fixed  in  color,  longer,  and  softer.  The  proportion  of  flesh  to  bone  increases. 
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The  fat  is  more  generally  and  equally  diffused  over  the  body.  The  textux^ 
of  the  muscles  is  finer  and  firmer  in  the  fibre,  and  the  tisBue  between  them 
becomes  loaded  with  fat.  In  a  word,  such  a  total  change  is  effected  upon 
the  entire  animal,  that  from  being  coarse,  dull,  clumsy,  and  sluggish,  it  be- 
comes fine-spirited,  handsome,  and  active  ;  and  as  it  improves  in  persouftl 
appearance,  so  it  increases  in  its  tendency  to  grow,  and  to  come  sooner :  to 
maturity  in  stature  and  condition. 

Selectinn  of  Partf »te.-~You  must  not  imagine,  from  this  uninterrupted 
description  of  the  improvement  of  parts  in  animals,  that  ail  those  changes 
are,  or  can  possibly  be,  effected  during  the  lifetime  of  one  individual  pa- 
rent. The  entire  of  those  changes  can  only  be  effected  in  the  course  of 
generations ;  but  as  all  domesticated  animals  produce  rapidly,  that  is, 
within  the  course  of  every  year,  it  is  possible  to  effect  great  improvement 
in  the  offspring  during  the  lifetime  ol  a  female  parent,  by  employing  ^ 
better  male  every  year.  To  hasten  the  improvement  more  rapidly,  better 
parents  of  both  sexes  may  be  chosen  as  soon  as  the  points  of  the  progeny 
show  themselves,  and  which  are  appreciable  in  2  years. 

Of  the  two  sexes,  the  propeities  of  the  male  are  more  obviously  im- 
printed on  the  offspring  than  those  of  the  female ;  and  it  is  on  this  accouqt 
that  males  are  in  most  request  among  breeders  for  the  improvement  of 
their  stocks.     High  prices  have  been  given,  and  high  premiums  are  an- 
nually offered,  for  superior  males,  whether  stallions,  bulls,  or  tups ;  and  it 
is  fortunate  for  the  more  rapid  extension  of  the  improvement  of  stock,  that 
the  influence  of  the  male  tnus  bean  sway  in  the  propagation  of  his  kind, 
as  by  peimission  of  polygamy  one  male  may  serve  many  females,  and  6i 
course  extend  his  innuence  in  the  exact  proportion  to  the  number  of  the 
latter ;  whereas  a  female  produces  usually  1  in  the  course  of  a  year.    A 
stallion  serves  from  60  to  80  mares,  a  bull  60  cows,  and  a  tup  60  ewes  ki 
a  season,  not  once  or  twice  only,  but  aa  often  until  the  female  prove  with 
young.    Generally  the  female  conceives  at  the  first  service  oi  the  male, 
and  at  all  events  at  the  second ;  but  should  her  desire  continue  beyond 
that  time,  it  is  better  to  withdraw  her  firom  breeding  altogether,  than  run 
the  risk  of  having  a  late  progeny,  or  none  at  all ;  for  a  late  calf,  lamb,  or 
foal,  loses  1  year  of  its  progress,  compared  with  its  earlier  bom  compan- 
ions.    But  the  part  which  the  male  and  female  respectively  undertake,  in 
the  improvement  of  the  progeny,  differs  widely,  ana  is  entirely  dependent 
on  their  state  of  breeding — the  head  and  extremities  being  improved  by 
the  highest,  and  the  carcass  and  procreating  powers  by  the  lowest  bred. 
The  highest  bred  impaits  the  small  head,  prominent  eyes,  thin  ears,  wide 
nostrils,  clean  limbs,  full  blood-vessels,  action,  spirit,  and  intelligence ;  m 
short,  all  the  parts  which  go  to  develop  the  mental  qualities ;  while  the 
lowest  bred  improves  the  shape  of  the  carcass,  by  straightening  the  back 
and  rounding  the  ribs,  extending  the  muscles,  laying  on  the  fat,  enlarging 
the  capacity  of  the  pulmonary  organs,  and  decreasing  the  size  of  the  ab- 
dominal.    On  distinguishing  the  parts  more  immediately  imprinted  by 
each  parent,  it  is  obvious  that  the  efiects  of  the  highest  bred  are  more 
striking  than  those  of  the  other.     Hence,  a  fine  head,  well  set  upon  the 
neck,  a  lustrous  eye,  a  gay  look,  an  engaging  manner,  and  free  action,  are 
more  readily  appreciated  than  a  fine  mould,  sound  constitution,  touch,  and 
disposition  to  grow. 

Few  farmers  commit  a  mistake  in  the  choice  of  the  male  for  improving 
their  stock.  Breeders  themselves  pay  particular  attention  to  the  produc- 
tion of  the  mole,  and  farmers  who  purchase  or  hire  males  never  grudge 
paying  a  high  price  for  them ;  and  hence  the  male-breeding  market  is  al- 
ways at  a  premium.    But  many  mistakes  aro  made  by  breeders  in  the 
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choice  of  the  females  to  breed  from.  In  the  case  of  horses  paiticularl  j, 
any  sort  of  mare  is  considered  good  enough  to  produce  a  foal,  and  if  she 
happen  to  be  unfit  for  work,  or  has  met  ivith  an  accident,  such  as  having 
swuDg  her  back,  or  has  a  bad  leg,  she  is  the  one  selected  for  breeding  the 
future  labor-stock  of  the  farm.  The  best  stallion,  it  is  true,  will  be  put 
to  her,  most  probably  the  prize-stallion  of  the  local  agricultural  show ; 
but  as  to  the  mare  herself,  it  is  considerad  a  great  saciifice  of  physical 
power  to  breed  from  young  fresh  mares.  Now,  in  acting  thus,  the  farmer 
commits  a  fatal  blunder ;  he  is  depriving  himself  of  the  use  of  superior 
farm>horses,  which  would  not  only  work  with  ease  to  themselves  and  sat- 
isfaction to  him,  and  at  the  same  cost  of  keep,  but  would  do  him  credit 
wherever  they  went.  Instead  of  pursuing  this  system,  he  should  select 
1  or  2  of  the  best  mares  in  his  possession  to  breed  from,  and  if  he  has  none 
possessing  youth  and  beauty  of  mould,  let  him  buy  1  or  2  at  any  price,  if 
such  are  to  be  purchased.  Let  them  not  be  under  5  years  of  age  when 
the  horse  is  first  put  to  them  ;  for  they  will  not  have  acquired  their  full 
stature  until  that  age.  From  that  period  let  them  bear  a  foal  every  year 
till  they  attain  12  or  13  years,  when  they  should  cease  to  breed  ;  for  old 
mares,  any  more  than  old  females  of  other  classes  of  animals,  cannot  pro- 
duce a  vigorous  progeny.  For  those  7  years  the  fresh  younff  mares, 
stinted  to  the  best  stallion  that  can  be  secured,  will  each  produce,  and 
bring  up,  a  foal  every  year,  and  perform,  at  the  same  time,  their  part  of 
the  work  with  ease.  Such  foals  will  be  strong  in  bone  and  constitution,  and 
be  always  in  high  condition,  because  they  are  the  offspring  of  young  mares 
themselves,  high- in  condition,  and  overflowing  with  milk ;  and  having  been 
brought  up  together  will  work  better  together.  I  speak  not  in  this  tone 
for  the  purpose  merely  of  condemning  the  practice  usually  followed  by 
farmers  in  breeding  farm-horses,  but  having  myself  tried  the  system  I 
recommend,  I  can  do  it  with  confidence.  I  purchased  fix)m  a  dealer  a 
very  excellent  Clydesdale  mare  in  St.  John's  Market  at  Perth,  for  «£42,  a 
large  price  for  the  time.  She  was  5  years  old  off,  and  was  altogether  such 
«  mare,  for  mould  and  strength,  as  is  seldom  to  be  found  in  a  market. 
Next  year  she  was  put  to  a  prize  stallion,  also  of  the  Clydesdale  breed, 
and  bore  a  foal  every  year  till  she  reached  10  years  of  age,  when,  much 
to  my  disappointment,  she  ceased  to  breed.  Her  first  2  foals  were  fillies, 
and,  when  4  and  5  years  old,  wei'e  sold  at  the  sale,  when  I  declined  farm- 
ing, for  <€108,  to  convert  into  brood-mares.  Her  other  2  foals,  colts,  at  4 
Years  old,  realized  <£38  and  <£44.  I  had  other  2  mares  which  began  to 
bear  foal  at  7  years  of  age,  1  of  which  bred  draught-horses,  which  real- 
ized from  <£35  to  «£40,  and  the  other  was  put  to  a  coaching-stallion,  and 
produced  excellent  harness-horses ;  1  of  them,  a  mare,  was  purchased  by 
a  friend  in  Iraland,  and  proved  one  of  the  fastest  goers  in  harness  I  ever 
saw.  I  am  perfectly  certain  the  same  results  will  be  realized  everywhere 
by  breeding  from  excellent  young  mares ;  and  though  3  mares  out  of  10 
horses,  which  wrought  my  farm,  bore  foals  every  year,  the  work  never 
fell  behind  its  season  ;  and  they  had  as  rough  and  heavy  work  to  do  for 
several  years,  while  improvements  were  in  hand,  as  could  be  encountered 
on  any  farm.  The  system  pursued  in  regard  to  the  breeding  of  cattle  and 
sheep  is  generally  much  better  than  that  for  horses,  though  I  think  that 
cows  are  not  generally  so  well  selected  as  they  should  be ;  and  one  reason 
is  this :  whenever  a  cow  happens  to  be  a  good  milker,,  she  is  kept  to 
breed  as  long  as  she  is  worth  keeping  for  thai  purpose,  without  regard  to 
any  other  point  of  excellence ;  and  her  calves  may  oe  good  or  bad,  in  pro- 

fortion  as  the  points  of  the  bull  which  begot  them  ai*e  so.     Those  who 
eep  a  stock  or  cows  for  breeding  buHsy  of  coarse,  do  not  follow  this  has- 
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ardous  plan  of  producing  valuable  calves ;  but  I  believe  by  far  the  greatr 
est  number  of  cattle  bred  in  tbis  countiy  are  produced  in  this  cai'elew. 
manner;  and  the  simple  recital  of  the  system  is  quite  sufficient  to  account, 
for  the  great  number  of  inferior  cattle  to  be  met  with  in  all  our  public 
markets. 

The  system  of  breeding  I  have  recommended  is  applicable  to  ever]f 
kind  of  stock  ;  but  modifications  are  allowable  in  it,  and  m  fact  expedient^ 
according  to  the  particular  object  the  breeder  has  in  view.  If  his  object 
is  simply  to  breed,  cattle  and  sheep  for  ordinary  markets  of  fat  and  lean 
stock,  a  useful  lot  of  cows  or  ewes,  with  a  good  tup  or  bull,  ai*e  all  that 
are  requisite ;  and  once  having  obtained  a  desirable  stock  of  either,  and 
not  wishing  them  of  finer  quality,  his  solicitude  will  be  confined  to  sus- 
taining their  character  by  preventing  the  least  tendency  to  deteiioratioD. 
In  such  a  case  the  females  are  commonly  bred  by  the  farmer  himself,  and 
the  male  is  purchased  from  a  breed  of  superior  class  to  his  own.  So  far 
the  practice  is  good ;  but  when  a  good  cow,  or  a  lot  of  good  ewes,  of  tbo. 
same  or  supeiior  character  as  the  stock  itself  can  be  picked  up  now  and 
then,  the  opportunity  should  not  be  lost  of  infusing  ^  fresh  strain  of  blood 
into  the  stock.  A  frequent  change  of  the  male  is  advisable  in  such  a  sys^ 
tem,  as  the  stock  will  soon  become  too  near  akin  to  him.  On  the  other 
hand,  those  whose  professed  object  is  to  breed  animals  to  propagate  their 
kind,  must  bestow  great  care  and  skill  to  sustain  their  breedmg-stock  in 
the  highest  state  of  perfection.  The  least  defect  in  the  female,  whether 
arising  from  accident  or  inherent  weakness,  should  be  the  instant  signa}» 
for  her  removal  from  the  stock,  and  as  to  the  male,  the  very  best  that  can. 
be  found  should  be  purchased  at  any  price.  The  best  male  in  reference 
to  the  particular  case  may  not  be  the  best  animal  of  the  stock  from  which 
it  is  desired  to  purchase,  because  it  should  preeminently  possess  pointy, 
which  will  either  improve  or  sustain  those  of  the  females  which  he  is  de»> 
tined  to  serve.  The  properties,  therefore,  which  a  male  should  possess 
are  entirely  relative  and  not  absolute;  for  absolutely  good  points  ought  ta 
be  possessed  by  the  females  before  the  breeder  should  attempt  to  produce 
breeding-stock  from  them.  To  manage  this  part  of  his  business  well  is  % 
very  difficult  task  for  the  breeder ;  and  a  single  mistake  committed  in  this 
respect,  for  a  single  season,  may  cause  him  more  trouble  to  rectify,  and  ii^ 
cur  greater  loss  than  if  he  had  been  content  with  his  own  stock  in  thestat^ 
it  was.  It  must  be  owned,  however,  that  whenever  a  breeder  discovesa 
a  defect  in  any  point  in  his  stock,  his  desire  to  remedy  it  is  natural ;  and 
whenever  he  finds  an  animal  superior  to  his  own,  it  is  as  natural  he  should 
endeavor  to  possess  it.  If,  for  example,  he  thinks  his  own  stock  somewhat 
slacker  behind  the  shoulder  than  they  should  be,  the  remedy,  he  conceive% 
is  to  use  a  male  which  is  free  of  that  deficiency.  The  usual  practice  is  ta 
select  a  male  for  this  purpose  which  is  rather  Ml  behind  the  shoulder; 
because,  what  more  natural  than  to  fill  up  a  deficiency  with  a  redundancy! 
Such  an  expectation,  though  natural  enough,  may  lead  to  unexpected  ro* 
suits ;  for  the  use  of  the  redundant  point  may  give  such  an  impetus  in  tbei 
stock  to  rectify  their  deficiency,  that  its  tendency  to  fill  up  may  procoedt 
too  far,  even  in  one  generation,  and  cause  redundancy  where  there  wa% 
deficiency  before ;  but  this  is  just  the  result  which  ought  to  have  been  an- 
ticipated, if  there  is  any  truth  in  the  breeders'  maxim  that  "  like  beget«( 
like."  The  employment,  therefore,  of  a  symnietrical  shoulder  to  rectify  % 
deficient  one  is  the  practice  most  consonant  to  reason  and  principle ;  fos 
what  more  is  wan  tea  than  to  fU  up  the  deficiency  behind  the  shoaldep>. 
and.  how  should  that  be  hett  attained  but  by  using  a  model  which  i«^ 
ei^actly  in  the  state  which  jou.  wish  the  deficieacj  to  amume  t    Tht 
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want  of  forethougbt  to  consequences  of  this  sort  haa  been  the  cause  of 
deterioration  to  manj  a  eood  stock.  Too  many  fimners  attempt  to  pro- 
duce breeding-stock,  and  tbey  are  tempted  to  proceed  with  the  system 
as  long  as  they  observe  the  progeny  improre  upon  their  parents ;  and 
as  long  as  they  are  obsei'ved  to  improve,  purchasers  will  be  found  to 
pay  good  prices — for  they  like  to  purchase  from  a  thriving  stock — ^tOl  a 
point  is  reached  beyond  which  improvement  does  not  succeed ;  and 
this  is  considered  the  point  of  perfection,  though  it  may  be  very  far 
short  of  it.  The  breeder's  skill  may  be  unable  to  carry  him  farther; 
and,  on  account  of  his  want  of  skill,  will  be  induced  to  present  his 
lireeding-stock  to  the  attention  of  other  breeders  with  the  greater  earnest- 
ness. Herein  is  concealed  another  source  of  error ;  for  it  is  clear,  that  as 
long  as  a  stock  is  itself  far  short  of  perfection,  its  ofishoots  cannot  afford  a 
certain  means  of  improving  other  stock.  Trial  may  be  made  of  it ;  but 
the  result  may  be  disappointment  to  the  purchasers,  and  disgust  to  the 
self  sufficient  breeder  himself.  One  circumstance  alone,  I  conceive,  would 
justify  a  breeder  in  offering  imperfect  stock  for  breeding,  which  is,  being 
situate  in  a  countiy  where  crossing  with  other  breeds  might  be  carried  on 
with  advantage.  The  conclusion  of  the  whole  matter,  then,  is  that  a  stock 
producing  offshoots  fit  to  breed  fi*om  should  have  arrived  at  perfection,  at 
least  to  such  a  degree  of  perfection  as  the  best  stocks  known ;  and  the  ob- 
ject of  the  owner  of  such  a  stock  should  not  be  so  much  to  improve  its 
best  animals — for  that  seems  impossible— as  to  improve  the  inferior,  and 
sustain  the  quality  of  the  best ;  and  before  a  stock  can  be  brought  to  that 
state  of  perfection,  the  pedigree  of  its  best  animals— for  no  stock  contains 
all  its  animals  equally  good — might  be  traced  back  for  many  generations. 
Doubtless  this  is  a  severe  criterion  by  which  to  judge  the  character  of  a 
breeding-stock ;  but  when  it  is  considered  that  its  members  are  preferred 
with  a  view  to  improve,  or  at  least  sustain,  the  breeding  of  members  of 
another  stock  equally  well  bred  as  itself,  it  is  necessary  to  fix  a  high  stand- 
ard of  comparison,  and  nothing  short  of  this  will  afford  satisfaction.  There 
are  many  stocks  of  Short-Horn  cattle  and  Leicester  sheep  whose  character 
will  bear  the  sti*ictest  scrutiny  by  such  a  criterion. 

Breeding  in-and-in. — No  wonder  high-breeding  produces  such  an  im- 
provement in  stock  as  to  render  the  head  small,  nne  and  beautiful,  the 
extremities  elegant,  the  form  handsome,  and  the  disposition  so  accommo- 
dating as  that  the  animals  grow  and  fatten  without  feeling  disturbed  at 
what  passes  around  ;  in  short,  become  so  prepossessing  as  to  make  their 
ovniera  misti-ust  the  stocks  of  others,  and  employ  only  their  own  to  in- 
crease its  own  numbers.  It  was  this  feelin?  which  actuated  Bakewell  to 
breed  only  from  his  own  stock,  after  he  had  brought  the  Leicester  sheep 
and  Long-Horn  cattle  to  peifection.  For  a  time  Mr.  Mason,  of  Chilton, 
pursued  the  same  course  ;  and  there  are  breeders  in  England  at  the  pres- 
ent time  who  maintain  that  it  is  the  best  system,  and  will  follow  no  other. 
Perhaps  a  stock  brought  to  the  highest  state  of  perfection,  and  at  the 
same  time  possessed  of  sound  constitution,  may  be  supported  free  of  de- 
terioration for  many  yeara  by  the  peculiar  skill  of  its  owner ;  and  I  can 
conceive  a  high-bred  stock,  mil  of  younff  blood,  such  as  BakewelFs  was 
during  his  whofe  lifetime,  to  be  increased  and  supported  by  its  own  mem- 
bers though  bred  in-and-in,  that  is,  supported  by  near  kindred  or  consan- 
fuinity.  There  was  one  valid  reason  for  Mr.  Bakewell  employing  only 
is  own  stock,  which  was,  that  there  was  no  other  so  good  as  his  own  to 
select  from  ;  and  it  would  have  seemed  exti*aordinary  in  him,  of  all  men, 
to  have  employed  any  animal  of  acknowledged  inferiority  to  his  own  ;  but 
I  suspect  no  such  liberty  may  be  taken,  with  impunity,  with  a  stock  as 
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highly  hred,  but  not  so  youthful  in  blood.  At  all  eyents,  many  instances 
have  occurred  in  which  many  fine  stocks  have  been  ruined  in  character, 
and  have  entailed  irreparable  loss  on  their  owners  simply  by  being  bred 
in-and-in.  The  immediate  effects  of  employing  parents  nearly  allied  by  * 
blood  to  propagate  their  kind  are  remarkable.  The  bone  becomes  very 
email,  of  condensed  texture,  and  fine  quality.  The  skin  is  so  thin  as  to 
receive  the  appellation  of  papery  ^  and  so  open  of  texture  as  to  be  sensible 
to  the  least  change  of  temperature ;  and  hence  animals  bred  in-and-in  are 
very  susceptible  of  catarrhal  affections,  and  on  which  account  they  are  lia- 
ble to  consumption  and  clyers.  The  carcass  is  much  reduced  in  size, 
and  the  disposition  to  fatten  increases  to  such  a  degree  that  the  ani- 
mal may  be  said  to  be  always  in  a  condition  to  be  slaughtered  ;  and  it  is, 
perhaps,  this  tendency  to  fatten,  which  has  proved  the  great  inducement 
with  many  breeders  to  tolerate  the  iii-and-in  system.  The  hair  is  short, 
smooth,  and  thin-set,  and  the  wool  short,  thin-set,  and  watery ;  and  both 
hide  and  fleece  lose  a  large  proportion  of  weight.  The  body  assumes  a 
change  of  form,  the  barrel  being  beautifully  rounded,  but  seems  stuffed, 
as  it  were,  within  the  skin.  The  extremities  are  very  fine,  the  head  and 
hoofs  small,  the  ears  thin  and  broad,  and  the  head  of  the  sheep  is  almost 
bare  of  hair,  of  a  blue  color,  very  liable  to  be  scalded  by  the  heat  of  the 
sun,  and  attacked  by  the  fly.  The  necks  of  both  cattle  and  sheep  are  thin, 
and  droop  with  a  downward  curve  from  the  head  to  the  top  of  the  shoul- 
der. The  points  just  enumerated  show  the  unprofitable  state  into  which 
a  stock  may  be  brought  by  being  bred  in-and-in.  Mr.  Mason's  fine  Short- 
Hom  stock  latterly  showed  symptoms  of  the  bad  effects  of  this  system  ; 
and  Mr.  Robertson's  stock  at  Ladykirk,  which  contained  at  one  time  by 
far  the  finest  Short-Horns  in  Scotland,  suffered  afler  his  demise  fVom  the 
same  cause,  as  was  apparent  on  the  animals  presented  at  the  sale  which 
dispersed  them.  Only  cattle  and  sheep  have  been  subjected  by  faroiera 
to  be  bred  in-and-in,  for  their  draught-mares  are  usually  covered*  by 
stallions  obtained  from  a  distance  ;  and  of  cattle  and  sheep,  the  injurious 
effects  of  the  system  have  only  been  observed  in  Short-Horn  cattle 
and  Leicester  sheep.  The  injurious  effects  of  the  system  have  been  fblt, 
it  is  true,  in  the  racing-stud,  and  are  evinced  by  the  racers  of  the  present 
day  being  unable  to  carry  heavy  weights,  and  run  the  long  distances  of* 
the  horses  of  old.     At  present  nothing  but  speed  is  regardedf. 

Now,  that  high-bred  stocks  exist  in  every  district  of  the  kingdom,  there 
is  no  excuse  for  pursuing  the  in-and-in  system  of  breeding ;  and  the  attempt 
is  the  more  inexcusable  from  the  remarkable  fact,  brought  to  light  only  since 
the  distribution  of  high-bred  stock,  that  its  progeny,  after  being  distributed 
for  a  time,  may  be  brought  together  to  propagate  their  kind,  and  their  off- 
spring will  exhibit  no  symptoms  of  in-and-in  breeding.  Such  a  result  would 
seem  to  indicate  that  change  of  soil  and  situation  renovates  the  animal  as 
well  as  the  vegetable  constitution. 

It  may  be  proper  to  mention  what  relations  are  considered  allied  iq 
blood,  in  breeding  in-and-in.  Connection  of  the  sire  with  his  grand-dam, 
dam,  and  sister,  is  improper.  So  it  is  even  with  his  aunt,  niece,  and  cousin^^ 
germain.  One  should  imagine  that  a  breeder  would  feel  repugnance  at  con- 
necting so  near  a  consanguinity  as  the  former ;  yet  the  union  is  too  often 
permitted  to  take  place  in  the  latter  cases. 

Orosnng, — The  union  of  different  breeds  of  the  same  sort  of  animal  is  a 
favorite  scheme  with  many  breeders,  and,  under  certain  conditions,  pro- 
duces good  results.  Those  conditions  are,  that  the  male  employed  in  the 
crossing  shall  have  the  superior  breeding  of  the  2  parents,  and  that  the  sit- 
uation in  which  the  cross-progeny  shall  be  brought  up  shall  be  suitable  to 
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i^  The  first  conditiod]  is  usually  complied  witb,  but  ^e  second  is  ^  eam- 
^oxUy  disregarded ;  and  the  consequence  is^  that  the  crosses  attempted  H> 
be  Iprou^ht  up  in  situations  quite  unsuited  to  their  nature  have  proved  • 
^iiure. 

In  the  crosses  commonly  sttempted  in  this  country^  among  caltle  Ike 
Short-Horn  buD,  and  among  sheep  the  Leicester  tup,  have  been  employed 
\f}  serve  the  ordinary  breeds  of  cattle  sjad  sheep.  The  effects  have  proved 
satisfactory ;  for  though  the  progeny  could  not  but  be  expected  to  be  i^- 
ferio^'  to  the  sire«  they  are  supeiior  to  the  dam.  The  effects  are :  an  eiv 
l^eeroenX  of  the  carcass,  a  finer  skin,  longer  hair  and  wool,  cleaner  bone 
and  finer  head,  and  tlie  disposition  to  fauen  greatly  accelerated — all  of 
"^hich  are  superior  to  the  ordinary  points  of  the  breed  ;  but,  of  coarse,  thie 
^tter  the  dam  is,  the  mo^*e  deddedly  improved  iprill  those  points  be.  la 
efiecting  such  a  cross,  it  has  been  found  that  the  higher  bred  the  male  is 
the  finer  is  the  cross ;  that  is,  the  nearer  wijl  it  approach  his  properties ;  and 
^ven  an  over^brcd  male,  that  is,  one  shawin?  symptoms  of  having  been 
bred  in-and-in,  may  be  used  with  advantage  in  crossing.  Where  a  supe- 
^or  cross-male  happens  thus  to  be  producedi  a  strong  desire  is  evinced  bj 
ih,e  Ueeders  to  keep  him  entire  for  service,  and.  to  use  him  as  a  sire,  in- 
^ad  of  expending  money  in  the  purchase  of  a  high-bred  male.  A  more 
s))ort-si^hted  step  than  this  canuot  be  taken  by  a  breeder,  because  fron 
i(uch  a  male  he  has  no  assurance  that  the  progeny  will  be  superior  to  the 
4skm.  Indeed,  he  has  no  guaranty  of  what  Uie  state  pf  the  progeny  wiH 
l^e  at  all,  for  it  may  be  worse  than  either  sire  or  dam  ;  and  if  such  a  disap- 
ppinlment  overtakes  him,  he  has  himself  to  blame,  having  left  the  whole 
matter  to  chance.  The  employment  of  a  high-bred  sire,  on  the  other  bandt 
yfiSl  never  lead  to  disappointment,  s^  the  progeny  will  ^suredly  be  supe^ 
i^ior  to  the  dam.  It  is  this  assurance  yrhich  affords  much  satisfaciion  toi 
t^e  breeder  of  high-bred  stock,  by  which  he  can  anticipate  the  quality  ef 
^  forthcoming  young  stock;  and  it  i^  wivh  high-bred  sUn^k  ^lone  that  th^ 
ipaxim.  of  "  like  producing  like  "  is  realized.  Nevertheless,  there  are  si(- 
i^atioQs  in  which  nigh-bred  stock  cannot  be  maintained  tu  a  brreding  Mtock^ 
and  ii).  which,  nothing  but  crossing  can  be  practiced  when.  improvemeuD  ist 
desiied  ;  but  the  desire  for  improveipent  has  been  carried  by  some  breed- 
er beyond  the  bounds  of  prudence ;  they  have  crossed  the  Black-fiieed 
ewe  with  Leicester  tups,  m  situations  where  the  enlarged  Iamb  haa 
l^een  unable  to  subsist  in  winter ;  and  on  this  account  the  policy,  of 
changing  the  Black-freed  breed  of  sheep  in  high  localities  seems  doubtful 
\fk  low;ei;  situations,  the  Cheviot  ewe,  which  inhabits  the  middle  range  of 

fxeen  p^ture«  may  be  crossed  with  the  Leicester  tup  with  advantage, 
ivery  crQ§sing,  however,  should  be  prosecuted  with  cauljon,  because  the^ 
^ult  may  overatep  the  intentions  Qf  t^e  breeder.  It  is  clear  that  if  ih», 
grossed,  stock  is  retained  as  females,  which,  in  their  turn,  are  served  hji 
high-bred  males,  the  time  will  an*ive  when  the  character  of  the  original 
qtock  iprill  be  entirely  cl^anged*  and  become  upsuited  to  their  nativie  climate 
a^d  pasture*  and  will,  in  fact,  tiaye  become  the  same  breed  as  their  high- 
l^red  aires.  It  is  quite  possible  tp  originate  ^race  of  Short-Horns  and 
Leip^ter  sheQP  anywhere  suited  V>  th^ir  H^tm«,  by  constantly  employing 
iL^igii-bred  bull  and  tup  to  serv,e.qrosa-bped  heifers  and  gimmera,  generar 
lion  after  generation  ;  and  were  this  practice  generally;  adopte«l,  the  time 
i|^Qul4  anive  when  the,  ongina^  bre^s.wbich  iv^erq  crossed  wuuld  disap- 
pear altogether.  S|4ch.  a,  rqault  WiOuldpnove  inju^-ious.t^.the  breeder  him^ 
^)f,  inasmuch  as  the  pasture  i^ould  be  uj^suit^i  for  tl|§  stock  be  had 
paused  tp  be  produped ;  so  thai  bis  beat  plaii  i#  t^  piieserve.the  original 
l|i^^s  ii> 4ie.higlier  pai^.qC  ^%^^9m^.  4i^t#^>tb%QrcN|ilM  tO:the.]o« 


country  to  t)e  ted  off.  The  temptation  of  larger  profit^  has  alrea^^ 
caused  the  Cheviot  to  dHve  the  Black-faced  breed  froni  the  loW^cir  pastures 
16  the  highest^  while  the  cross-bred  Cheviot,  with  the  Leicester,  have  dts^ 
scended,  on  the  other  hand,  to  the  low  country,  and  there  tiavetnet  the  trul^ 
bred  Leicester.  This  result,  upon  the  whole,  has  done  good,  as  it  has  ih- 
creased  the  quantity  of  mutton  in  the  market ;  and  the  skillful  ^astura^ 
which  the  hills  have  received  since  a  regular  system  of  breeding  has  beetl 
introduced,  has  caused  them  to  yield  a  larger  quantity  of  finer  grassei; 
The  crossing  of  the  Black-faced  sheep  has  undergone  a  change  ;  the  Lei* 
cesler  tup  is  t'>o  heavy  to  serve  Black-faced  ewes  on  the  hills,  and  to  brin^ 
those  ewea  to  the  tup  in  the  low  country  is  attended  with  trouble  and  ex- 
pense. Instead,  therefore,  of  the  Leicester  tup  being  so  employed,  th8 
Cheviot  tup  has  been  substituted  ;  and  though  the  cross  is  inferior — for 
nothing  can  exceed  the  beauty  of  the  lamb  produced  between  the  Blacfe- 
faced  ewe  and  Leicester  tup — it  is  a  good  one,  and  has  enlarged  the  Black- 
faced  mutton.  So  long  as  crossing  is  conducted  with  the  breeds  in  their 
natural  state,  it  will  go  on  without  confusion,  but  the  moment  cruss-bred 
tups  are  employed  as  improvera  of  stock,  their  interference  will  producift 
confusion  in  the  crosses,  and  throw  discredit  upon   crossing  altogether. 

t  purpose  giving  a  short  description  of  the  animals  whose  portraits  ar^ 
given  in  the  Tlates  illustrative  of  this  work,  and  shall  make  such  remarks 
on  the  form  of  the  animals  as  to  give  you  an  idea  of  their  leading  points, 
whether  good  or  bad.  In  order  to  render  reference  to  the  figures  in  th* 
I^lates  more  easy,  wood-cuts  of  their  points  have  been  provided,  that  they 
may  be  more  distinctly  indicated. 

Horses, — Among  horses  I  shall  take  the  draught-horse,  fig.  435,  aticl 
Plate  VII.,  as  the  standard  of  comparison.  This  gelding  is  of  gray  col6r, 
■^as  bred  by  Mr.  Curry"  at  Brandon,  in  Pte.  43& 

the  county  of  Northuml>erland,  and  is  the 
property  of  Messrs.  Howey  and  Co.,  the 
great  carriers  from  Edinburgh  into  Eng- 
land. He  is  not  a  thorough-bred  Clydes- 
dale, having  a  dash  of  the  coaching  blood 
in  him,  a  species  of  farm-horse  vei^  much 
in  use  on  the  Borders,  and  admired  for 
their  action  and  spirit.  This  gelding  ex- 
hibits such  a  fbrm  aS  to  cotistitute,  itl  my 
estimation,  the  very  perfection  of  what  a 
farm-hol*se  should  bet  His  head  a  is 
small,  bone  clean,  eyes  prominent,  ihu2- 
zle  fine,  and  ears  set  on  the  crown  of  the 
head.     His  neck  rises  with  a  fine  cre^t 

along  the  mane  from  the  trunk  b  hto  a,  and  tapers  to  the  head,  which  is 
beautifully  set  on,  and  seems  to  be  home  by  the  ueck  with  ease.  Hii 
limbs  taper  gradually  from  the  body,  And  are  broad  and  flat ;  the  knee  k 
is  straignt,  broad,  and  strong,  and  the  fore-arm  i  broad  and  fiat — all  excel- 
lent points  in  the  leg  of  a  draught-horse,  giving  it  strength  and  action.  Thfr 
back  of  the  fore-leg,  from  the  fetlock-joint  I  to  the  body  (?,  is  straight,  indi- 
cating no  weakness  in  the  limb — a  failing  here  causing  the  knees  to 
knuckle,  and  rendering  the  horse  unsafe  in  going  down  hill.  The  hind^ 
hsgs  M,  as  wtell  to  the  Tote  ones  k  and  ?,  stand  directly  under  the  boily, 
fbrming  firm  supports  to  It  The  body  is  beautifully  symmetrical.  The 
shoulder  slopes  backward  ftom  h  to  5,  the  withers  at  3  being  high  aAd 
liiin.  The  sroped  position  of  the  shoulder  afl^rds  a  ptt>p^k*  seat  for  Mi 
€Mhr,  Atid  provides  theiiiuscl^  bf  the  ifthouMer-blade  g  sd  lone  a  lete)r  nl 
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to  cause  tbem  to  throw  the  fore-legs  forward  in  a  walk  or  ti'ot ;  and  with 
such  a  shoulder  a  horee  cannot  stumble.  The  back,  from  &  to  c,  is  short,  no 
longer  than  to  give  room  to  the  saddle.  The  chest,  from  h  to  o,  is  deep, 
giving  it  capacity  for  the  lungs  to  play  in,  and  room  for  the  muscles  re- 

auired  in  draught.  The  top  of  the  quarter  from  c  to  J  is  rounded,  the 
ank,  from  c  to  »,  deep,  ana  the  hind-quarter,  from^to  e,  long.  On  look- 
ing on  the  side  profile  of  the  entire  animal,  the  body  seems  made  up  of  two 
large  quaiters,  joined  together  by  a  short  thick  middle,  suggesting  the  idea 
of  atrength ;  and  the  limbs,  neck  and  head,  are  so  attached  to  the  body  aa 
to  appear  light  and  useful.  In  a  well  formed  horse,  I  may  remark,  tho 
line  from  the  fetlock  /  to  the  elbow-joint,  at  o,  is  equal  to  that  fi'om  the 
joint  o  to  the  top  of  the  withers  h.  In  a  low-shouldered  leggy-horse,  the 
fine  /  0  is  much  longer  than  the  line  oh;  but  in  the  case  of  this  horse,  the 
body  6  o  is  rather  deeper  than  the  lee  I  oia  long,  realizing  the  desideratum 
in  a  farm-horse  of  a  thick  middle  and  short  legs.  The  line  across  the  ribs 
from  g  toy  is,  like  the  back,  short,  and  the  ribs  are  round.  He  is  16  hands 
high,  measures  from  a  to  6  35  inches,  from  &  to  c  33  inches,  from  c  to  d  19 
inches,  being  in  extreme  length  7  feet  3  inches.  Length  of  the  face  25  in- 
ches, breadth  of  face  across  the  eyes  10  inches,  length  of  ears  6^  inches, 
breadth  across  the  hook-bones  22  inches,  giith  behind  the  shoulder  80  in- 
ches, giith  of  fore-arm  23  inches,  giith  of  bone  below  the  fore-knee  9^  in- 
ches ;  the  breadth  of  this  bone  shows  the  strength  of  the  fore-leg  of  every 
horse  ;  giith  of  neck  at  the  onset  of  the  head  32  inches,  girth  of  muzzle  21 
inches,  width  of  counter  19  inches,  and  bight  of  top  of  quarter  from  the 
ground  63  inches.  In  a  draught-horse  the  collar  causes  the  muiscles  to  en- 
lai*ge  upon  the  shoulder,  and  the  neck  to  become  thin.  This  horse's  name 
is  Fanner,  his  walk  is  stately,  and  he  can  draw  3  tons  on  level  gi'ound,  in- 
cluding the  weight  of  the  wagon.  He  is  a  well  known  animal  in  EdiDburgh, 
and  is  generally  admired. 

Fig.  436  aa  here  shewn    is  the  portrait  of  the  black  draught-stallion 
Champion,  bred  by  Mr.  James  Steedman, 
Boghall,  in  the  county  of  Mid-Lothian.      ^  Fig.  436. 

He  is  of  the  true  Clydesdale  breed.  He 
gained  the  first  prize  at  the  Highland 
and  Agricultural  Society's  Show  at  Glas- 
gow in  October,  1837,  and  obtained  pre- 
miums elsewhere.  He  is  a  sure  foal- 
getter.  He  is  fully  17  hands  high,  and 
though  otherwise  a  large  animal,  being 
8  feet  7  inches  in  length,  his  action  is 
high  and  uncommonly  light.  On  com- 
paring him  generally  with  the  gelding 
lust  described,  though  his  body  is  longer, 
both  hind  and  fore  quartei-s  are  long  and  *"**  ^^auoht-stallioit. 

deep,  and  exhibit  a  large  display  of  muscle.  His  middle  is  somewhat 
small,  as  is  almost  always  the  case  with  stallions  which  have  served  many 
mares.  Liko  all  stallions,  his  neck  rises  beautifully  from  his  body  b  c,  in 
a  full  crest  from  b  to  a,  evincing  that  castration  has  the  effect  of  reducing 
the  size  of  the  muscles  of  the  neck  of  all  geldings.  The  shoulder  slopes 
well  back  from  e  to  b,  giving  freedom  of  action  to  the  fore-legs,  while  the 
muscle  at  m  being  fully  developed,  assists  in  impaiting  power  to  that  ac- 
tion. The  hind-quaiter,  from  ^  to  A,  is  long  and  deep.  The  fore-leg  is 
•kraight,  and  shoit  from  knee  to  fetlock,  p  ta  n,  the  bone  under  the  knee 
strong,  and  the  fore-arm  Z  flat  and  broad.  The  hind-leg^s  o  are  remarkably 
handsome.     The  sweep  of  line  from  the  crown  of  the  bead  alonff  the  back 
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to  the  tail-head  is  truly  elegant,  giving  a  very  fine  top  to  the  quarter,  and 
the  plenitude  of  hair  m  the  tail  a  k  indicates  ere  at  strength  of  hack.  His 
eye  is  good,  though  somewhat  small,  the  ratch  of  white  down  his  face  !■ 
against  his  cast  of  countenance ;  and  having  the  2  hind-legs  white  is  also 
against  his  general  appearance.  His  disposition  is  remarkably  docile,  antf 
his  whole  demeanor  harmless.  His  constitution  is  good,  and  he  is  an  ex- 
cellent traveler.  These  are  a  few  of  his  dimensions :  from  a  to  b  5} 
inches,  from  3  to  c  30  inches,  from  c  to  d  22  inches ;  in  all  8  feet  7  inches 
Length  of  face  26i  inches,  breadth  efface  across  the  eyes  11  inches,  len^ 
of  ears  61  inches,  oreadth  across  the  hook-bones  30  inches,  girth  behind 
the  shoulder  90  inches,  giith  of  fore-arm  28  inches,  girth  of  bone  below 
*^he  fore-knee  12  inches,  hight  of  top  of  quarter  from  the  ground  67  inches 
girth  of  neck  at  the  onset  of  the  head  39  inches,  girth  of  muzzle  24  inches 
and  width  of  counter  22  inches. 

Fig.  437  as  here  shewn  is  the  portrait  of  a  brown  mare  belonging  U. 
Mr.  George  Bagrie,  Monkton,  near  Dal- 
keith, Mid-Lothian.  She  gained  the  first  Fig. 437. 
premium  at  every  show  of  stock  she  was 
ever  exhibited.  The  white  ratch  down 
her  face,  and  so  much  white  on  her  legs, 
detract  from  her  general  appearance; 
but  notwithstanding  these  drawbacks,  she 
is  an  exceedingly  handsome  mare.  You 
have  only  to  look  at  the  Plate  to  observe 
the  beautiful  flowing  lines  of  her  whole 
contour,  and  also  the  great  substance  of 
both  fore  and  hind  quarter.  The  lise  and 
crest  of  her  neck  from  b  to  a,  and  from  e 
to  a,  are  remarkably  fine.  The  back  fi'om  ths  dr4uoht-mars. 
6  to  c  is  somewhat  hollow,  and  there  is  a 

corresponding  depression  of  the  belly  at  t,  both  the  consequences  of  foal- 
bearing,  as  well  as  a  slackness  of  the  flank  in  front  of  g,  the  usual  defi* 
ciency  there  of  brood-mares.  The  top  of  the  rump  from  c  to  dia  also 
very  fine.  The  shoulder  slopes  well  irom  e  to  b,  indicating  good  action ; 
the  muscles  are  well  developed  on  the  fore-quarter  from  eXjo  f^  indicating 
power  in  draught ;  and  the  ribs  are  round,  and  long  fromy  to  g^  a  favora* 
ble  configuration  in  the  brood-mare  for  giving  room  for  the  growth  of  the 
foetus.  The  hind-quarter  from  ^  to  ^  is  long.  The  legs  are  placed  directly 
under  the  body,  the  fore-knee  I  being  broad  and  strong,  the  back  of  the 
fore-leg  from  the  fetlock  m  to  the  body  straight,  and  the  fore-arm  k  broad 
and  flat.  I  have  no  measurement  of  the  dimensions  of  this  mare,  which  I 
regret,  as  losing  a  means  of  comparison  with  the  gelding  and  stallion.  Be- 
side roundness  and  length  of  rib,  a  brood-mare  should  be  wide  across  the 
hook-bones  and  the  pelvis,  to  afibrd  room  for  the  growth  and  subsequent 
egress  of  the  foal. 

I  have  chosen  a  black  stallion,  braum  mare,  and  gray  gelding,  as  illus- 
trative of  the  three  colors  most  commonly  seen  among  farm-horses.  A 
black  stallion  seems  the  generally  favorite  color,  and  a  brown  mare  is  not 
uncommon,  but  the  gray  color  is  less  in  vogue  than  it  was  20  years  ago ; 
but  why  I  cannot  say.  It  is  said  that  the  feet  of  gray  horses  are  more  ten- 
der than  of  horses  of  other  colors ;  and,  for  the  same  reason,  whatever 
that  may  be,  it  is  alleged  that  white  feet  are  more  tender  than  any  other 
color.  I  once  corresponded  on  this  subject  with  the  veterinary  surgeon 
of  one  of  the  regiments  of  Life  Guards,  the  horses  of  which  are  black,  and. 
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fltatenient  was  that  he  had  not  observed  any  remarkable  defect  in  tfaow 
licirsea  which  happened  to  have  white  feet ;  but  that  his  attention  had  not 
before  lieen  particularly  drawn  to  the  subject.  It  might  be  worth  while 
ie  ascertain  whether  or  not  it  is  found  that  the  horses  of  the  Scots  Grays 
•re  more  liable  to  tender  feet  than  those  of  other  corps  of  a  different  color. 

Catlh;-^!  have  already  said  so  much  on  the  points  of  cattle,  that  noth- 
ing more  remains  to  be  advanced  on  that  subject ;  so  I  shall  merely  allude 
to  the  particular  points  exhibited  by  the  animals  represented  in  the  Plates. 
And,  first,  I  sliali  talie,  as  a  standard  of  comparison,  the  Short-Horn  ox, 
fig.  438  given  below.  This  was  an  ox  from  the  herd  of  Mr.  Wilson,  of 
Curaledge,  in  Berwickshire,  who  has  long  been  known  as  a  auccessfiil 
kveeder  of  Short-Horn  steers.  His  stock  comes  to  maturity  and  is  fat- 
tened off  at  2  yeara  of  age,  when  they  commonly  attain  70  stones  impe- 
rial. The  ox  m  fig.  438  was  J  year  11  months  old  when  his  portrait  was 
fisken ;  and  he  was  aflerward  shown  at  the  Highland  and  Agricultural 
Society's  Show  at  Berwick-upon-Tweed,  in  October,  1841.  He  was  of  a 
roan  color,  with  a  good  deal  of  white. 
His  head  was  remarkably  fine,  with  a 
pleasant  countenance,  full  eyes,  and 
small,  slouching,  sharp-pointed  horns. 
Besides  a  fine  head,  he  had  a  straight 
back,  round  lib,  deep  flank,  and  full 
neck-vein.  His  principal  measure- 
ments were,  from  e  to  a  27  inches, 
from  a  to  &  321,  from  htoc2\\  inches, 
in  all  6  feet  9  inches ;  and  the  girth  of 
the  body  behind  the  shoulder  at  y  7 
feet  3  inches.  His  measurement  for 
beef  was  4  feet  6  inches  in  length  by  7 

feet  3  inches  in  giith,  equal  to  56  stones  imperial ;  so  1  should  say  from 
these  figures,  that  this  ox  was  rather  too  short  for  a  perfectly  syvnnetrical 
figure. 

Pig.  439  given  on  page  443,  is  a  portrait  of  a  red  and  white  Short-Hoiti 
ball.  This  animal  was  bred  by  the  late  Mr.  George  Brown  at  Whitsome 
Hill,  in  Berwickshire.  He  was  got  by  a  red  and  white  bull  belonging  to 
Mr.  Robertson,  of  Ladykil^t,  named  Valentine.*  At  that  period,  Mr. 
Robertson's  stock  of  Sbmt- Horns  was  in  its  glory.  The  dam  of  this  ball 
Wk»  got  by  a  red  bull,  never  named,  bred  by  Mr.  Thomas  Smith,  now  at 
Backden,  then  at  Grindon,  in  Northumberland,  and  was  a  son  of  bis  okl 
foan  ball  Duke ;  and  at  that  period  few  farmers  had  so  higb  a  bred  stock 
as  Mr.  Smith.  The  grand-dam  was  one  of  twin  quey-calves  produced  by 
a  beifcT,  purchased  in  calf  by  Mr.  Brown  from  Mr.  Mason,  of  Chilton. 
One  of  the  twin  calves,  when  a  2-year-old  quey,  Mr.  Brown  sold  to  the 
late  Duke  of  Buccleuch  for  50  guineas,  and  the  other  be  retained  for  him- 
self. I  purchased  this  bull  when  1  year  old  from  Mr.  Brown  for  SO 
guineas,  and  kept  him  at  Balmadies,  in  Forfarshire,  for  S  years,  dnrinff 
which  time  he  proved  himself  a  sure  and  excellent  calf-getter,  and  evinced 
a  gentleness  of  disposition  to  every  person  who  approached  him,  in  a  re- 
anrkabie  degree  for  a  bull.  He  bad  many  good  points— small  head,  Kvelj 
efe,  small,  fine,  white  horn.  He  was  well  filled  up  behind  the  shoulder, 
at  ^  ^g.  439,  a  point  in  which  many  bulls  are  deficient  He  had  a  long 
qaarter  frooa  g,  a  difficuk  point  to  attain  in  a  bull,  carrying  the  flesh  of  the 
koduJ;  a  thidt  flaift  t\  ribs  round,  fonmng  a  straight  lint  from  the 
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slioulder-poiat  in  front  of  /  past  g,  Ii 

Hia  fore  arm  A  wu  very  strong  ;  neck-rein  full;  and  the  c 
neck  n  fine  and  not  lumpy,  as  is 
loo  oftfiQ  Ihe  case  in  bulls  ;  his 
hooks  and  hack  were  remarkably 
straight  and  broad,  measuring 
across  the  hook-bonea  at  b  36  in- 
ches ;  the  rump  between  5  and  e 
was  full  and  round,  and  the  tail- 
head  c  was  remarkably  level  and 
fine,  showing  no  undue  develop- 
ment of  mascle,  as  is  often  the 
case  her&— a  deformity  loo  gen- 
erally admii-ed,  and  in  ao  far 
shows  *a  prevalence  of  bad  taste. 
His  neck  and  shoulders  were 
BtTBwed  over  with  curled  locks  of  long  hair,  the  entire  body  being  thickly 
covered  widi  long  eofl  hair  ;  the  face  was  gamisbed  with  curled  hair  in  a 
line  down  in  front  of  each  eye  ;  and  the  roots  of  the  boms  were  hidden 
with  long  hair  falling  over  the  forehead.  His  hide  was  thick  and  mellow, 
aod  the  touch  fine,  ne  bad  a  most  robust  constitution,  never  having  bad 
a  day's  illness  in  bis  life  of  nine  years.  Unfortunately  I  bad  no  measure- 
ment taking  of  hiiH  before  be  was  killed  fat,  when  the  butcher,  Mr.  John- 
ston of  Arbroath,  informed  nte  be  weighed  139  stones  imperial,  sinking 
die  offals.     His  Sesb  was  fine,  much  more  like  ox  than  bull  beef. 

Fig.  440,  ^ven  below,  are  the  portraits  of  three  Short -Horn  cows  be- 
longing to  the  Duke  of  Bucrleucb,  at  Dalkeith  Park,  in  Mid-Lothiao. 
Tbey  are  all  of  pure  blood,  being  descended  from  Mr.  Robertson  of  Lady- 
kirk's  stock,  when  Mr.  John  RJeunie  bad  a  part  of  them  in  his  possession 
at  Fhautassie  in  Eaat-Lothiau.     The  cow,   a  roan,  whose  side  view  ia 
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given,  was  in  a  lean  state  when  the  portrait  was  taken  ;  but  the  likeness 
IS  the  more  valuable  on  that  account,  in  giving  an  idea  of  the  skeleton, 
which  in  her  case  is  very  fine.  She  is  the  beautiful  Kilmeny,  got  by 
Hatch  'em.  The  hook-bone  h  is  finely  prominent,  and  at  the  same  time 
level ;  the  ribs  e  round  ;  tbe  shoulder-blade  d  sloping ;  the  top  of  the 
shoulder  a  broad  :  the  neck-vein  at  g  fine ;  the  muscle  aty  well  develop- 
ed ;  the  tail-head  c  level  with  the  hooks;  and  the  udder  h  hemispherical, 
tbe  teats  being  pendant  at  equal  distances.  The  uncommon  half-slouching, 
half-projecting  form  of  her  boms,  and  a  staring  of  the  eyes,  give  her  coun- 
tenance, though  her  head  is  otherwise  fine,  a  somewhat  more  austere 
aspect  than  cows  generally  have.  The  front  view  of  the  reij  cow  in  the 
middle  is  intended  to  show  the  breadth  of  the  fore-quarter  from  p  to  r,  the 
roimdaeM  of  the  ribs  at  p,  the  depth  of  brisket  at  «,  and  the  width  of 
apace  upon  which  the  fore-legs  stand.     The  bind  view  of  the  white  cow. 
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on  the  right,  ahowa  the  broad  space  betweeo  the  hooka  front  /  to  t,  and 
the  same  across  the  pelvis  from  m  to  ii,  2  pointa  essential  in  the  cow,  as  ■ 
safe  breeder  of  full-grown  calves.  The  form  of  the  udder  behind  at  0 
shows  the  proper  position  of  the  2  hind  leats,  and  exhibits  the  loose,  soft 
skin  above  the  udder,  which  is  characteristic  of  good  milkers. 

The  3  colon,  roan,  red,  and  white,  were  purposely  chosen  to  show  the 
common  colnra  which  the  Short-Homs  bear.  Though  thus  divided  into  3, 
only  2  colors  are,  in  truth,  sported  by  Short-Horns,  namely,  red  and  white, 
the  roan  being  a  mixture  of  the  other  2.  The  roan  is  a  handsome  color, 
and  is,  I  believe,  the  general  favorite  now;  the  fancy  for  color  having  gone 
from  the  red  to  the  white,  and  is  now  settled  on  the  roan.  Dark-red  usually 
indicates  hardiness  of  conHticuiion,  richness  of  milh,  and  disposition  to  fat' 
ten ;  light-red  indicates  great  quantity  of  thin  milk,  and  little  disposition  to 
fatten ;  but  the  red  in  either  case  ia  seldom  entire,  being  genervlly  re]teved 
with  white  on  the  sides,  and  the  belly,  as  in  the  caae  also  of  the  bull  de- 
scribed above.  White  was  considered  indicative  of  delicacy  of  constitution ; 
and  tu  get  quit  of  it,  and  at  the  same  time  avoid  the  dullness  of  red,  the 
roan  was  encouraged,  and  now  prevails.  I  think  I  have  observed  that  white 
animals  show  the  symptoms  sooner  than  any  other  color  of  being  bred  in- 

A  ung1e  black  hair  on  the  body,  and  particularly  on  the  nose ;  or  the 
■lightest  dark  spot  on  the  flesh-colored  skin  upon  the  nose,  or  around  the 
eyes,  or  the  hums  tipped  with  black,  at  once  proclaim  that  a  Short-Horn 
eporting  either  of  these  is  not  pure  bred — all  attestation  to  the  contrary  be- 
ing of  no  avail. 

To  show  that  careful  breeding  improves  the  head  of  every  breed  of 
cattle,  specimens  of  the  heads  of  3  celebrated  breeds  are  given,  one  being 
the  Long-Homt,  a  breed  nnt  confined  to  England,  as  it  extends  over 
Ireland,  though  it  is  only  in  England  that  fine  specimens  of  the  breed  are 
to  be  seen.  This  b  the  breed  which  the  famous  Bakewell  improved  in 
Ldceaiershire,  a  few  yean  before  the  Coltings  improved  the  Short-Horns, 
by  which  they  established  to  themselves  a  fame  which  eclipsed  that  of 
Bakewell  as  a  breeder  of  cattle;  not  because  they  understood  the  princi- 
ples of  bree^ng  cattle  better  than  he  did,  but,  fortunately  for  them,  they 
selected  a  better  subject  to  deal  witl^— the  Short-Horns.  Their  fame,  how- 
ever, was  not  established  at  the  cost  of  that  of  Bakewell,  for  be  had  already 
acquired  an  imperishable  name  as  a  breeder,  in  the  improvement  of  the  old 
Leicestershire  nreed  of  sheep  ;  but  it  must  be  owned  that  when  the  Col- 
lings  advanced  beyond  Bakewell  as  breeders  of  cattle,  the  advancement 
was  the  more  meritorious  in  being  made  in  competition  with  so  very  for- 
midable a  rival.  The  Long-Horns  were  originally  called  Leicesters ;  but 
having  long  horns,  they  were  so  named 
in  contradistinction  to  the  Durham  breed,  ^'  *"" 

whose  horns  were  short ;  and,  besides, 
Bahewell's  improved  abeep  were  as  oflen 
called  Leicesters  as  the  Dishley  breed. 

The  Long-Horn  bull, a  likeness  of  whose 
head  is  here  given  in  fig.  441,  belonged 
to  Mr.  R.  Horton,  in  Warwickshire,  and 
was  Bho^vn,  and  obtained  the  first  prize 
ofhis  class  at  the  Show  of  the  Royal 
Agricultural  Society  of  England  at  Ox- 
ford, in  July,  1839,  when  he  was  4  years 
2  months  old.  It  will  be  observed  that  ^^  ^^^  ,-  - 
the  muzzle  is  fine,  the  eye  large  and  ex- 
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presaive,  tbe  homa  fine,  iBpering,  and  ahaip-pointed,  and  the  entire  counte- 
nance ^reeable.  Hia  color  waa  light-brown,  brindled  with  black  Gtripes. 
The  akin  of  the  uoae  and  around  the  eyes  dark-flesh  color.  The  alouch- 
ing  position  of  the  horaa  is  very  common  in  the  Long-Horn  breed  ;  itiej 
are  Drown,  with  a  few  redaiah  atreaka,  and  tipped  with  brownish- 
black. 

Another  breed  to  which  much  attention  baa  been  paid,  ia  the  Hereford, 
which  has  long  been  famed  for  ita  excellent  ateera.  Fig.  443  is  theportrait 
of  tlie  head  of  a  Hereford  ox  which  belonged  to  Mr.  S.  Dmce  of  JSnaham, 
in   Oxfurdahlre,  and   was  ahown  at  Ox  FU  «a 

ford,  at  the  Show  of  the  Royal  Agricul- 
tural  Society  of  England,  in  July,  1S39, 
when  4  yeara  4  months  old.  It  will  at 
once  be  obaerved'  that  the  muzzle  ia  fine, 
the  eye  large  and  full,  and  the  boms  amall, 
tapering,  and  aharppointed.  A  white  face 
is  quite  common  in  the  Hereford  bi'eed, 
with  white  horns,  and  brownish  red  points. 
The  body  ia  either  dark  or  light-red  and 
white,  a  common  color,  or  a  dark  rich 
cheat  nut-brown,  which  ia  becoming  faah- 
ionable.  The  skin  on  the  nose  and  around 
the  eyes  is  fine  flesh-color. 

The    WeU- Highland    baa    long   been 
famed  in  Scotland  as  a  superior  breed  of  H«ir  or  a  RantroRD  ox 

cattle.     They  have  most  of  the  points  of 

the  Short-Homa  in  the  body,  which  is  covered  with  shaggy  hair,  that  bids 
defiance  to  the  keenest  blaata  and  the  moat  drenching  raina.  Fig.  443 
givea  an  idea  of  the  head  of  an  f^.  4^ 

ox  belonging  to  Mr.  Campbell 
of  Jura,  which  was  shown  with 
another,  aa  a.  pair,  at  the  High- 
land and  Agricultural  Society 'a 
Show  at  Inverness,  in  October, 
1839.  It  will  be  observed  that 
the  muzzle  ia  fine,  eye  large 
and  full,  and  the  homa  small, 
tapering,  sharp-pointed,  white, 
and  tipped  with  black.  The 
color  of  the  body  is  usually 
black,  Bometimes  red,  and  not 
unfiequenlly  dun.  The  black- 
coloi'ed,  in  my  opinion,  makea 
the  moat  profitable  animal  to 
the  feeder.  The  skin  on  the 
noae,  and  around  the  eyea,  ia 
alwaya  black. 

There  ia  a  breed  of  cattle  mm  or  x  wi»t  hi 

extensively  cultivated  in  Scot- 
land, the  importance  of  which  consista  in  affording  milk  for  the  purposes 
of  the  dairy.  It  ia  a  remarkable  circuniatance  in  the  history  of  the  breed- 
ing of  this  race  for  the  dairy,  that  the  very  opposite  p<nnts  have  been  cul- 
tivated by  its  breeders,  which  I  have  described  as  being  esaential  in  the 
opinion  of  the  best  breeders  of  every  other  race.  The  breed  I  allude  to 
u  the  Ayrihire.    The  points  considwed  good  in  an  Ayrahire  bull,  by  the 
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breeders  of  that  species  ef  stock,  are  a  broad,  short  head,  ttie  horns 
^reading  fnmi  the  side  of  the  head  a  little  in  front,  and  tnming  upward. 
The  top  of  the  shoulder  sharp,  back  narrow,  libs,  of  course,  flat,  hooka 
confined,  hams  thin,  tail-head  somewhat  di'ooping,  belly  enlarged,  and 
)eg3  very  short.  These  are  all  points  contrary  to  those  of  a  good  Short- 
Horn  ;  and  the  points  in  which  they  agree  are  a  straight  back,  loose  mel- 
low skin,  large  eye  and  small  horn.  The  cows  are  best  liked  for  a  rery 
shaip  shoulder  and  wide  hooks  and  pelvis,  in  which  case  the  ribs  ai*e  flat 
and  the  belly  large.  The  udder  is  desired  to  be  hemispherical,  well 
forward,  and  provided  with  loose,  soil  skin  behind. 

I  am  satisfied  that  the  points  thus  desiderated  by  Ayrshire  breeders  are 
not  necessarily  promotive  of  the  principal  object  they  have  in  viewr, 
namely,  a  large  quantity  of  milk ;  for  though  it  cannot  be  denied  that 
Ayrshire  cows  ai*e  generally  good  milkers,  it  is  attributable,  in  my  opinion^ 
more  to  the  gi*eat  length  of  time  they  have  been  devoted  to  that  particular 
purpose,  and  which  property  has  now  become  inherent  in  the  breed,  than 
to  the  firnn  which  the  breeders  promote  ;  and  my  reason  for  thinking  sO 
is  this :  it  is  well  understood,  in  large  dailies  in  large  towns,  that  the 
Short-Horns  prove  the  most  steady  milkers,  that  is,  they  continue  to  yield 
milk  in  large  quantities  for  a  longer  period  than  any  other  breed.  When 
they  are  not  allowed  to  bear  calves,  they  will  continue  to  yield  milk  un 
til  they  ai^  fat  enough  for  the  butcher ;  and  when  allowed  to  b6ar  calved* 
they  will  give  milk  to  within  5  or  6  weeks  of  the  time  of  calving.  Now 
it  is  averred  by  Ayrshiro  breeders,  that  the  points  cultivated  in  Short- 
Horns  are  for  the  purpose  of  yielding  flesh ;  and  the  averment  is  quite 
true  ;  but  if  the  points  which  yield  flesh  are  also  favorable  to  yielding 
milk,  as  the  experience  of  dairymen  in  towns  has  proved,  and  their  pre? 
erence  of  Short-Horns  to  others  testify,  it  is  clear  that  it  is  not  in  conse- 
quence of  cultivating  points  in  the  Ayi-shire  breed  of  entirely  an  opposite 
character  to  those  of  the  Short-Horns,  that  the  Ayrshire  yields  so  large  ft 
quantity  of  milk  ;  but  that  it  must  depend  upon  some  other  quality,  oth- 
erwise the  Short-Horns  should  yield  little  or  no  milk,  but  entirely  flesh— 
which  is  found  not  to  be  the  case.  I  had  a  lighl-rcd  Short-Horn  cow, 
which  gave  17  Scots  pints  of  milk  at  the  hight  of  the  grass  season,  and 
would  scarcely  go  diy  before  calving ;  and  have  seen  another  roan  cow, 
which  gave  30  pints  a  day  for  3  months,  and  had  to  be  milked  for  relief 
6  times  a  day. 

Hom»  of  Cattle. — There  is  much  to  be  observed  in  the  set  and  form  of 
the  horns  of  cattle.  Small,  short,  slouching  horns  on  a  2  or  3  year  old 
steer  give  a  grave  and  majestic  cast  to  the  countenance.  Hoitib  rising 
outward  from  the  side  of  the  head,  and  looking  up,  and  bending  backward, 
never  fail  to  impress  one  with  the  conviction  that  their  bearer  is  an  ill- 
tempered  brute,  and  ready  to  use  them  offensively  on  all  occasions.  Horns 
curving  laterally  and  horizontally  forward,  give  a  finished  appearance  to 
the  top  of  the  head,  when  viewed  in  front,  as  exemplified  in  the  figure  of 
the  lesser  Short-Horn  cow  in  Plate  XV.  When  horns  are  long,  and  rise 
outward,  forward,  and  elevate  their  points,  they  impart  a  very  majestic 
mien  to  the  ox,  as  shown  in  fig.  443  of  the  West-Highland  ox.  Some 
horns  are  set  looking  backward  behind  the  head,  and  give  an  idea  of  mal- 
Ibrmation.  A  horn  thick  at  the  root  never  looks  wdl,  neither  does  one 
that  is  blunted  at  the  point ;  and  both  kipds  are  associated  with  dull  feed- 
era  ;  nor  do  those  which  spring  outward  and  then  tnm  downward,  look 
well,  as  shown  in  the  left-hand  Short-Horn  cow  in  Plato  XV,  A  good 
horn  is  sm4ll  where  it  eme)*ges  fVom  the  head,  and  tapera  gradually  to  A 
fine  point.    A  white  horn  is  better  than  a  dark-colored,  and  a  finishing  of 


aea@RT  noihh  mvixz.  Fiats  xxxu 


eKiSR?  iKienM  ®». 


TEB  rOINTS  OF  ftHECt.  447 

Inrown  or  black  at  Ihfi  tip,  according  to  the  breed,  is  a  good  outset,  though 
9Mkny  SlwNrt'Koma,  especially  of  white  color,  have  their  horns  all  whiles 
•ad  beiing  short,  do  not  seem  obtiiisive — ^indeed,  in  most  Short-Horns  the 
lioros  mrv.e  more  ior  ornament  than  purposes  of  defence.  Oxen  with 
tjpreading  horns  ave  better  feedess  than  those  which  contract  towasd  the 
{root  Horns  indicate  the  age  of  cattle.  At  3  years  of  age  the  horn  baa 
attEuned  its  state  of  uniform  growth  ;  that  is  to  say,  it  is  uniformly  smooth 
from  the  root  to  the  tip.  Every  year  after  the  horn  is  protruded  from 
the  head,  with  a  notch  on  it,  so  that  by  counting  the  number  of  notches, 
and  adding  3  to  the  number,  the  age  of  the  animal  may  be  ascertained. 
Tricks  are  practiced  by  fraudulent  dealers,  by  filing  down  the  notches,  to 
make  the  animal  ^pear  younger  than  it  is ;  but  a  slight  inspection  of  the 
(loiTi  will  easily  detect  the  fraud ;  and  the  period  of  the  year,  whether  late 
or  early,  in  which  the  animal  was  born,  will  have  some  enect  on  the  notches 
of  the  horn.* 

Sheep, — Of  the  numerous  varieties  of  sheep  cultivated  in  Great  Britain, 
1  have  only  selected  3  for  illustration  here,  as  these  include  all  the  breeds 
brought  up  in  Scotland,  though  another  has  been  partially  introduced. 
The  three  varieties  alluded  to  are  the  Leicester,  the  Cheviot,  and  the 
Black-faced,  and  the  supplementary  variety,  as  it  may  be  called,  is  the 
South-Down.  The  three  varieties  are  well  suited,  not  only  for  the  climate 
pf  Scotland*  but  also  for  the  peculiar  zones,  as  they  may  be  termed,  into 
>rhicli  the  pasturage  of  that  country  is  sulxlivided.  The  Leicester  are 
a|dapted  to  heavy  pastures  and  sheltered  fields  in  low  lands.  The  Cheviot 
is  equally  well  fitted  for  the  middle  range  of  green  pastures  to  be  found 
in  the  pastoral  districts  of  the  South  and  North  of  Scotland.  While  the 
Sla^k-idced  derive  their  chief  support  ii'om  the  heathy  pastures  of  tha 
190UU tains  ;  ax  least  that  range  of  country  forms  the  nuraeries  of  thishard^fi 
9ace. 

Plate  XXXIII.  contains  the  portrait  of  a  Leicester  twp  belonging  to  Mt. 
'(otc  of  Bihy.  *  *  This  animal  exhibits  the  peculiar  propetties  of  the 
h«?eed  to  which  he  belongs ;  the  principal  of  which  are,  a  white  face  and 
legs  covered  with  hair,  hoi'nless  head,  and  body  enveloped  iii  long  wool. 
The  individual  characteristics  of  this  tup  ai*e,  rectangular  carcass,  round 
tib,  small  bone,  fine  head,  small  muzzle,  lai'ge,  ^11  eye,  and  expressive 
oountenance ;  but  his  ears  are  much  shorter  than  usual.  The  nead  oC 
the:  Dup  is  broader  across  the  eyes  than  that  of  the  ewe  or  wether,  and 
tjie  skin  becomes  wrinkled  upon  the  nose  when  he  gets  aged.  The  wool 
ie.  thick-set,  long,,  of  good  quality,  and  the  fleece  covers  the  entire 
l^ody  above  and  below— a  mark  of  sound  constitution,  and  a  greaft 
gleans  of  preserving  t2ie  animal  from  the  bad  efiects  of  the  weathec 
%bove»  and  of  the  dampness  of  the  ground  below«  A  level  broad  back 
^lom  neck:  to  rump^  and  across  the  ri^,  i&  characteristic  of  the  Leicester, 
ngkik  en  being  tuiTied  up,  a  broad  chest  and  fullness  on  the  inside  of  the 
hems.  The  touch  should  be  equally  mellow  along  the  back,  a  hardness 
ito,  any  part  indicatnng  a  defect.  In  ordinary  condition,  the  flesh  above 
tlhe  tfii^head  is  nick^,  which  may  be  easily  felt  with  the  points  of 
^e  fingers ;  but  when  in  high  condition,  which  they  should  be  at  tupping* 
lime  in  autumn,  the  nicking  should  extend  all  the  way  from  the  shoulder^ 
Uppi  to  the  tail.  The  rib  should  also  be  well  covered  with  flesh  and  fat, 
nfiA%  indeed,  a  revmi  rib  is  almost  always  ao^ 

Figt'  444^ given  onpage 448, contain  the  poitrailsrof  a  Leicester  ewe  and 
li»mb  belonging  to  Mr.  Brodie,  Abbey  Mains,,  in  the  county*  of  Had* 

diugton.     The  Leicester  ewe's,  head  is  generally  long,  narrow,  and  cleaii# 

«»       -— 
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with  fine  mazle,  prominent  eyes,  and  long,  broad,  thin  ears.  The  bone  is 
small  and  fine,  in  this  particular  instance  the  body  is  well-wooled  and 
formed.  The  counter  g  is  full ;  the  shoulder  well  filled  up  behind  at  a  ; 
the  rib  at  /"round  and  full,  and  the  loin  at  t  not  hollow,  as  is  sometimes 
the  case,  particularly  after  ewes  have  borne  a  number  of  lambs.  In  re- 
gard to  the  wool  it  b  full  behind  the  ears  on  the  top  of  the  neck  at  A,  thus 
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keeping  these  organs  protected ;  it  is  also  full  toward  the  cheeks  at  h, 
which  keeps  the  throat  warm ;  the  belly  is  well  covered  with  wool  below 
at  h  ;  and  so  is  the  flank  c ;  the  rump  d  has  rather  a  redundancy,  and  it 
affects  even  the  shape;  but  gimmers,  that  is,  ewes  of  their  first  lamb,  oflen 
produce  a  large  quantity  of  wool  on  this  point,  which  afterward  reduces  i^ 
self  to  an  equality  of  the  rest  of  the  body ;  but  it  is  a  good  property  in  a 
ewe  to  have  plenty  of  wool  on  the  mmp,  to  protect  the  anal  and  vagina] 
passages  below  the  tail,  and  it  is  also  an  indication  that  the  tail-head  is 
placed  nearly  on  a  level  with  the  back.  It  is  no  uncommon  occurrence  in 
a  Leicester  ewe  to  bear  twin-lambs,  nor  is  it  uncommon  to  wean  twins  to 
the  extent  of  50  per  cent,  of  the  whole  flock,  some  of  the  ewes  bearing 
twins  every  year,  while  others  only  occasionally. 

The  Leicester  breed  of  sheep  has  been  cultivated  with  very  great  care 
in  Great  Biitain,  since  the  days  of  Bakewell,  who  brought  them  m  his  own 
lifetime  to  a  very  high  degree  of  perfection.  Many  of  the  flocks  in  the 
kingdom  can  trace  their  pedigi'ee  to  that  pf  Bakewell,  with  as  much  truth 
as  the  purest  stud  of  the  race-horse,  or  the  purest  herd  of  Short-Horns, 
though  no  Flock-Book  has  been  kept  to  recora  the  names  of  the  most  re- 
nowned sheep ;  a  circumstance  which  excites  in  me  much  surprise.  The 
breed  is  deserving  of  the  utmost  attention  that  can  be  bestowecl  upon  it,  as 
it  possesses  many  valuable  properties.  The  individuals  are  in  themselves 
handsome,  displaying  a  beautiful  contour,  with  a  pleasant  aspect.  Their 
disposition  is  so  amiable  that  they  have  no  desire  to  overleap  a  fence ;  and 
this  disposition,  no  doubt,  is  fostered  by  their  aptitude  to  fatten.  The  re- 
sult of  their  condition  is  a  large  proportion  of  flesh  to  bone,  and  of  useful 
parts  to  the  offal.  Many  people  afiect  to  dislike  the  mutton,  as  being  too 
fat  and  flavorless.  The  muscle  is  certainly  larger-ei*ained  than  that  of  the 
other  2  breeds,  and  the  fibres  are  intermixed  with  fat ;  but  though  the 
mutton  may  be  disliked,  for  these  reasons,  by  the  higher  orders,  the  breed 
being  generally  of  robust  constitution  the  meat  is  always  wholesome,  and 
acceptable  to  work-people.  Colliers,  who  eat  a  large  quantity  of  meat,  will 
have  none  other.  For  these  reasons,  Leicesters  are  more  profitable  to  the 
farmer,  where  they  can  be  reared,  than  any  othei*  breed.  The  wool  is  of 
the  most  valuable  description,  not  on  account  of  Aejinenen  of  its  quality, 

(976) 
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for  many  short-wooled  sheep  have  much  liner  wool ;  but  its  grest  length, 
as  well  aa  its  tolerably  fine  quality,  renders  it  useful  in  the  manufactnrv  of 
all  fabrics  which  require  combing  wool,  and  in  which  worsted  is  emploj- 
ed.  This  wool  seems  peculiar  to  the  British  climate  ;  for  in  no  other  coun- 
try  have  sheep-breeders  succeeded  in  raising  it  of  the  same  quality  ;  the 
pile  becoming  shorter  or  coarser  in  warm  countries.  So  long,  thereforo,  aa 
peculiar  fabrics  are  made  from  Leicester  wool,  the  breeders  of  Leicester^ 
need  not  fear  the  want  of  a  steady,  if  not  a  high  market  for  their  wool ;  and 
it  must  always  be  in  demand,  since  no  other  country  can  compete  in  raising 
it  to  the  same  degree  of  perfection. 

Fig.  445  represents  the  head  of  a   Cheviot  tup  which  gained  the  first 
prize  of  his  class  at  the  Highland  and  Agricultural  Society's  Show  Kt 
Aberdeen  in  1840,  and  was  shown 
by  Messrs.  Craig,  Bighouse.Sulher-  * 

landshire.  It  will  be  observed  that 
its  face  is  longer  than  that  of  the 
Leicester,  muzzle  not  so  fine,  eye 
not  so  full,  ears  set  not  so  high  and 
handsomely  upon  the  top  of  the 
head,  and  there  is  a  rugosity  of  the 
shin  across  the  biidge  of  the  nose. 
In  the  while  face,  and  want  of 
horns,  the  Cheviot  resemblea  the 
Leicester.  The  wool  is  short,  thick- 
set, and  of  fine  quality,  fit  for  the 
manufacture  of  inferior  qualities  of 
broadcloths.  The  carcass  is  usual- 
ly unequal,    the  fore-quarter  being 

lighter  than  the  hind— narrow  in  frOnt,  with  the  fore-legs  set  near,  and  ft 
want  of  depth  and  lM%adth  in  the  counter.  The  flesh  is  fine-grained,  often 
well  intermixed  with  fat,  and  is  generally  esteemed  for  the  table.  The  dis- 
position of  the  Cheviot  is  somewhat  suspicious,  with  an  inclination  to  rove ; 
which  disposition  renders  the  breed  rather  unkindly  to  feed,  at  least  at  an 
early  age. 

llie  Cheviots,  as  their  name  implies.had  their  origin  in  the  Cheviot  Hilh, 
in  Northumberland.  They  occupy  almost  all  the  pastoral  hills  of  the 
south  of  Scotland,  especially  from  the  center  of  the  country  to  the  east- 
ward. They  are  localized  in  some  of  the  best  parts  of  the  Grampian  moun- 
tains, and  are  to  be  found  as  far  north  as  the  hills  of  Caithness  and  Suther- 
land. They  may,  therefore,  be  regarded  as  a  hardy  race,  and  are  well  suit- 
ed, on  that  account,  for  the  middle  green  pastures  of  the  mountainous  parts 
"four  country. 

The  South-Dowju  are  little  known  in  Scotland  ;  but  what  is  known  of 
them  is  favorable  to  their  character.  Like  the  Cheviot,  they  are  covered 
with  short,  thick-set,  fine  wool,  which  is  of  a  dusky  brown  color,  and  it  also 
affects  the  hair  which  covers  the  fece  and  legs.  They  are  a  hornless  breed. 
In  symmetry  of  body  they  are  much  superior  to  the  Cheviot,  bringing  their 
quaiters,  like  the  Leicester,  to  an  equality.  Their  fleeb  is  fine-grained, 
and,  as  high-flavored  mutton,  is  preferred  to  that  of  the  Cheviot  in  the  Lon- 
don market.  They  have  also  a  gentler  disposition,  and  are  in  consequence 
better  feedera.  The  only  doubt  with  the  South-Downs,  on  their  introduc- 
tion into  Scotland,  was  their  ability  to  withstand  the  damp  climate  of  our 
sub-alpine  pastures.  The  experience  of  several  years  has  proved  that  they 
are  capable  of  enduring  any  climate  with  the  Cheviot    and  this  being  ths 
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cate,  with  their  other  superior  qualiuas,  tli«y  bid'  Cur  to  rivsl  utd  pn>- 
haps  ujtitnaUly  to  displmce  ihu  breed.  Hilherto,  bowvver,  tbej  hava 
obIj  been  tried  in  a  few  places,  Mr.  Hugh  Wuson  has  bad  them  at 
Keillor,  ID  ForfarHhiie,  for  more  than  20  years,  and  they  have  thriTcn 
witb  him  upon  tlia  pasturas  of  the  Sidlaw  Hills.  The  Duke  of  Kichmond 
has  them  m  Morayshira,  Our  small  flocks  aro  scaOered  through  the 
aouDtry. 

Figii.  446  and  447  Tepresent  the  heads  of  a  Blacljaced  ratm  and  ewe 
Tha  ram,  fig.  416,  was  shown  by  Mr.  Eobert  M'Turh,  Hast -ngs's- Hall,  in 
DumfriesBhire,  at  the  Highland  and  Agricukural  S<iciety't  Show  at  Ber< 
wiok-upon-Tweed    in    1841, 
whave  it  obuiuM  nba    first  ^' 

prize  n{  its  class.  As  indica- 
tive of  the  long  period  and 
care  with  wliich  the  breed 
has  been  cultivated,  we  have 
aniy  to  look  at  tlie  tapering 
Hee,  tmnll  muzsle,  and  full 
aye,  exhiliited  by  the  speci- 
mens in  the  figures.  The 
Black-faced  ram  has  always 
an  arched  nose,  expressive  of 
boldness  and  courage.  The 
face  and  legs  are  covered 
with  black  or  mottled  hair, 
mostly  the  latter.  The  head' 
is  homed  ;  and  the  horns  are 
considered  as  picturesque  an 
abject  as  is  exhibited  by  any 
wimal  of  this  country.  The 
wool  is  long  and  coarse,  which 
lander  it  of  smalt  value  as  aa  ^^^  ^^^  ^ 

article  of  manufacture,  and 
being  thin-set  exposes  the  body  to  the  inclemency  of  the  weather  U  is 
to  assist  the  animal  for  this  latter  defect  in  the  fleece  that  the  filthy  opera- 
tian  of  smaariog  b  resorted  to-  The  carcass  is  well  formed,  caiTying  its 
dtpth  forward  to  the  briskat  better  than  the  Cheviot ;  hut  still  the  entire 
body  is  narrow,  owing  to  the  flainess  of  the  ribs,  which  gives  too  much 
lightness  to  the  whole  carcass ;  or  want  of  tubttance,  as  it  is  commonly 
called.  The  flesh  is  line-grained,  high  flavored,  greatly  esteemed,  and  can 
be  fed  sulBciei)tly  fat  on  the  turnips  and  pastures  of  the  low  country.  Tha 
breed  is  very  hardy,  ft-equeuting  The  highest  parts  of  our  heath-clad  moun* 
toins,  and'  in  summer  require  little  care  from  the  shepherd. 

Aa  with  cattle,  the^m«  nftTuff  afford  facilities  for  ascertaining  the  age 
af  the  aaimaL  Ln  Gg.  446,  the  age  of  the  tup  is  distinctly  mai'ked,  the  1st 
Year's  p^wth  being  evidently  the  space  from  the  point  af  the  born  to  tha 
iMtar  4 ;  the  2d  year  is  from  a  to  i,  the  growth  of  the  dinmont  being 
■tronger  than  that  of  tha  hogg ;  the  3d  year's  giowth  is  marked  from  h  to 
a;  the  4th,  frotnc  to  li,  which  great  growth  shows  the  vigorous  state  which 
the  animal  bad  attnined  at  that  age ;  aud  this  is  no  doubt  the  most  vigor- 
•iM  periorl-  of  the  life  of  a  sheep  ;  and  the  5th  year's  growth  is  shown  from 
ixa  t.  The  respaotiwe  ages  of  tjie  awe,  fig.  447,  and  of  the  wether,  may 
ba  traced  in  like  naaiinBr,  but  tha  bon»  not  attaining  the  full  develop- 
nanc  in  tham,  «•  in,  the  nun,  the   laarl;  mark*,  caimot  be  discemad 
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without  mioate  examinatioD.  Am  to  this  figure  of  the  ewe  |t  ia  ^7}, 
40utly  that  of  a  young  one,  probably  a  maiden  ewe  or  gimmer,  er  at 
quMt  with  the  fint  Uiak 

Plate  XXVill.  exhibits  a  group 
of/«(  wefker* of  the3  nilivo breeds  *"  *^" 

we  have  been  considering  and  illua- 
tratiiig;  but  all  the  animals  com- 
posing the  group  are  by  no  means  ' 
alike  favorable  specimens  of  their 
respective  breeds.  The  Block-faced 
wether  is  a  good  specimen,  and 
many  such  are  brought  fat  to  the 
Edinburgh  market  every  winter. 
They  are  fed  i^  For&r,  Fife,  and 
Perth  shires,  on  turnips  in  winter, 
but  the  finest  iut  are  those  fed  on 
turnips  in  £Ks^Lothiaa — thatcoun- 
ty  affiirdisg  hy  far  the  best  feeding 
l^nd  for  stock  in  Scotland.     The 

Cheviot  is  evidently  not  a  wether,  '"'  "***  "'  *  itica-wosn  tyif. 

)}liipg  ooly  a  djomoot,  atid  not  pure  bred  ;  and  on  bodi  these  accounts  ia  mm 
a  ripe  apecitnen.  The  letter  P  ia  left  on  the  rump  to  show  the  tar-mark  ei' 
t)ie  farm  on  which,  or  the  name  of  tlie  farmer  by  whom  it  had  been  brad^ 
The  lightness  of  the  Cjre-quorter,  cbaracterialic  of  this  breed  is,  howavAfr 
▼ery  well  showo  in  the  figure.  It  is  rare  to  meet  with  Leicester  wether* 
now-a-daya,  the  dinmonts  attaining  a  sufficient  degree  of  fatneisior  all  ua» 
ful  purposes.  The  figure  in  the  Plate  i*  a  diomont,  and  not  a  fiivorablB  speci: 
men,  not  being  pure  bred,  and  loo  small  for  the  breed.  The  characteristic, 
distinctions  of  the  three  breeds  are,  however,  sufficiently  marked  in  tli* 
headM  of  the  figures  given  in  the  Plate. 

A  desire  seems  to  t>e  spreading  in  this  conntrjfer  the  naturalization  of 
the  Alpaca  from  South  America.  It  is  the  opinion  of  those  who  have  sent. 
the  Alpaca  in  its  native  country,  that  it  would  thrive  well  on  our  highest 
mountains,  upon  the  coarsest  &re  that  can  be  obtained — upon  what,  i« 
fiict,  is  refused  hy  even  Black-faced  sheep — and  at  the  aame  time  yield  ^ 
coat  of  fine  wool,  far  finer  and  longer  tnan  any  grown  in  thia  kingdo«. 
Could  thb  opinion  be  established  by  experiioent,  the  cultivation  of  the  anii 
mal  would  be  worth  attempting  on  a  large  scale;  and  no  doubt  sufficient 
supplies  would  lie  obtained  of  it  in  a  few  years.  Aa  yet,  the  subject  is  oalj; 
under  discussion.* 

$#>»*. — Therp  are  n)any  hreeda  pf  ^wmc  exiadng  in  the  country  ;  and 
Wiatever  denomination  they  may  pass  under,  if  they  do  not  possess  Utn 
Dointa  exhibited  in  the  adjoining  fig.  448,  and  in  the  Plate,  they  may  be  ps^ 
i^unced  defective.  Here  tlis  same  rules  apply,  not  only  of  symmetry,  as  tfif, 
nave  seen  in  fig.  431,  but  points  of  breeding.  The  head  a  is  small,  thefaea 
tapering  to  the  muzzle  or  snout  *>  which  u  short  and  fine,  the  ears  sat  oih. 
tbe  crown  of  the  head,  being  broad,  thin,  long,  and  so  mobile  as  to  indi^ 
cpte  quickness  of  perception.  The  valnepf  the  head,  as  as  article  of  fgad.. 
If  indicated  by  the  enlargement  of  the  muscle  npon  the  che«k  k.  Tl)% 
npck  from  «  to  i  ia  full ;  the  b^k  frpm  hutc,  broad ;  tb*  lump  from,p  Mb 
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d  full  uid  roaiid,  and  the  roandoeM  deacends  to  the  bamB  ;  the  ribs  f  u« 

round  ;  the  ap&ce  behind  the  shoulder  at  g  filled  up ,  and  so  ia  the  flank 

* ;  the  shanks  k  are  small  and  abort,  and  _    ^^ 

finely  tapered.     A  pig  with  these  pn>- 

pertiea  is  always  in  a  condition  for  use 

from  the  state  of  a  pig  sucking  milk, 

through  iU  progress  of  porkling    and 

shott  till  it  attain  the  full  size  for  bacon 

and  hams.     Such  a  breed  never  requires 

feeding,  and  as  it  is  always  in  condition, 

it  must  onW  have  time  to  grow  to  the 

size  wanted,  when  a  little  firming  of  the 

Rcsh  by  com  ia  all  that  ia  required  to 

piepare  it  for  slaughter. 

The  slouch-eared  breed  that  pre- 
vailed in  the  country  is  fast  being  supplanted  by  the  one  I  have  been  de- 
•cribiag ;  because,  wherever  such  a  character  of  ear  is  seen,  it  ia 
universally  accompanied  with  length  of  leg,  length  of  nose,  narrowness  of 
back,  and  dilatoriness  in  feeding.  I  believe  the  prick-ears,  short  snouts, 
■nd  Aill  cheeks,  may  be  traced  to  an  improvement  derived  from  the  Chinese 
breed,  which  possess  those  points  even  to  a  deformity.  The  cross  with  oar 
old  bony  breeds  has  been  the  means  of  disseminating  through  the  couDtt7 
•  race  of  beautifiil,  profitable,  delicate-fleshed  pigs. 

Fig.  449  represents  the  head  of  a  boar  f1|.«». 

belonging  to  the  Duke  of  Buccleuch,  and 
the  brood-iovj  represented  in  the  Plate, 
ia  also  from  His  Grace's  stock.  The 
boar,  though  evidontly  full-grown  and 
large,  beara  the  same  character  of 
pricked  ear,  tapering    face,  short  nose, 

and    full  cheeks,  and    the  flesh   of  the  ' 

neck  is  seen  to  be  tully  able  to  support  I 

the  fiiltnesa  of  the  head  ;  these  pigs  are,  ' 

moreover,  strong-constitutioned,  and  cov- 
ered with  plenty  of  white  hair  and  valua- 
ble bristle.  Their  temper  is  generally 
docile,  and  the  animals  seldom  vranderfar 

from   the   steading,  or  engage  in    mia-  thi  hus  or  i  aotn. 

chievous  pursuits. 

Tketh. — The  teeth  are  far  more  imperfect  organs  to  the  domesticated 
animals  than  the  horns.  The  boms  are  the  instruments  of  defence  and  of 
attack  ;  and,  in  the  situation  in  which  \hme  animals  are  placed,  are  seldom 
put  in  requisition,  and  the  more  seldom  the  better  ;  but  the  teeth  are  the 
instruments  by  means  of  which  their  food  is  broken  and  masticated  in 
winter,  and  cropped  and  masticated  in  summer;  and  this  being  the  case, 
the  condition  of  the  animal  mainly  depends  upon  the  state  of  soundness 
in  which  the  teeth  may  be  preserved.  There  is  one  similar  property  be- 
tween the  boms  and  teeth  of  animals ;  both  furnish  data  by  which  the  age  ' 
of  the  animal  may  be  ascertained.  You  have  already  seen  how  the  horns 
are  indicative  of  the  age ;  we  shall  now  advert  to  the  manner  in  which  the 
teeth  may  be  examined  for  the  same  purpose. 

Fig.  450  represents  the  left  half  of  the  head  of  an  adult  hoTMe,  viewed 
internally,  and  so  figtired  as  to  show  the  origin  of  the  Gflh  pair  of  nerves, 
and  the  nervous  branches  which  go  to  the  teeth  ;  and  for  this  reason  the 
figure  may  be  consulted  with  equal  advantage  for  a  knowledge  of  the  dia- 
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tribution  of  tlie  nervous  system  aod  of  the  teeth.  The  miDc-teeth  of  iha 
horse  consist  of  13  incisors,  6  in  each  side  of  the  head  ;  and  of  molan 
16  in  number,  8  on  either  side  of  the  head— in  all  28  teeth.    The  teeth 
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of  the  second  dentition  are  40  in  number,  of  which  28  have  replaced  the 
milk-teeth.     Those  between  the  inciaors  and  molars,  called  the  c 


tusks,  do  not  appear  along  with  the  teeth  at  an  early  age.  Others 
complete  the  arcn  by  occupying  the  room  made  by  the  growth  of  the 
jaws ;  these  are  new  molars  which  come  out  of  both  jaws.  The  full  set 
consists  of  12  incisors,  4  canines,  and  24  molars — in  all  40  in  number.  In 
fig.  450,  a  are  the  incisors,  h  the  canine  or  tusks,  and  e  the  molars. 

"  This  is  the  order  of  coming  out  of  the  second  or  permanent  dentitioti 
of  the  horse,"  observes  M.  Rousseau.  "  The  first  permanent  molar,  which 
is  situate  behind  the  \aet  milk-molar,  presents  itself  before  any  of  the  milk- 
teeth  have  fallen,  and  makes  its  appearance  upon  the  mamillary  arch  from 
the  Illh  to  the  13th  month  afler  birth;  it  will  be,  by  numerical  number, 
the  4lh  persistent  molar,  when  all  the  milk-molars  have  fallen.  The  fith 
permanent  molar,  which  is  situate  behind  the  preceding  tooth,  breaks  the 
edge  of  the  socket  from  the  14th  to  the  SOtb  month.  During  this  time 
the  decaying  teeth  die  from  their  roots,  and  wear  down  their  crowns  to 
such  a  degree  that  the  hollow  which  characterizes  the  surface  of  the  in- 
cisors at  certain  periods  cannot  be  observed,  so  that  the  veterinarians  call 
them  lost-mark.  The  central  incisor  or  pincer  is  ordinarily  of  the  9th  or 
11th  month  ;  the  lesser  incisor  from  the  11th  to  13th  month ;  and  the  lat- 
eral incisor  or  comer-tooth,  from  the  14th  to  the  20th  month.  Once  these 
teeth  cease  to  have  mark,  they  bear  upon  their  surface  a  smooth  trace, 
brovm  and  indelible,  which  diminishes  the  more  that  the  teeth  approach 
their  fall.  The  first  permanent  molar  replaces  the  first  and  second  milk- 
molara  from  2  years  to  2^  years.  The  central  incisor  appears  upon  the 
edge  of  the  socket  after  the  coming  out  of  the  Gth  permanent  molar,  from 
2j  to  3  years.  The  2d  permanent  mot^  replaces  the  3d  milk-molar  a 
little  afler  the  same  term,  or  1  or  2  months  oi  difierence.  The  3d  perma* 
nent  molar  replaces  the  4tb  decaying  molar  mt  3  years ;  at  this  time  also 
appeara  the  6th  and  last  molar.  The  lesser  incisor  from  S^  to  4  years. 
The  canine  or  tusks  appear  from  4  to  4^  ^ears.  At  last  the  second  dent!- 
Uon  is  ordinarily  terminated  by  the  lateral  incisor  or  comer'tooth.  It  raUM 
P81)  ^ 
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BQl  l>e  tlioi)glit,  howover,  that  the  coming  out,  as  I  have  endeaTored  tQ  ilk 
dicate  u  the  tnott  onliDBiy,  la  witliout  variation  ;  this  vould  be  to  give  Iff 
Mature  too  rcKylar  a,  To^ich.  All  teeth  in  general  are  U<t>  nore  devM^- 
Oped  that  tfaej  belong  to  « targe  and  robust  subject." 

Fig.  451  gives  •  sinular  represeaiation  of  tbe  dental  sjatem  of  the  admU 


M;  and  of  the  nervous  sfstem  connected  with  it,  that  the  preceding  figtir% 

E'vesoftboee  of  the  botse.  The  milk-teeth  of  the  ox  are,  8  incison  on  lh« 
vrer  Jaw,  and  none  on  the  upper,  and  12  molars,  3  on  each  jaw.  Is  the 
■iduU  ox  are  S  incisors  on  the  lower  Jaw,  and  none  on  tbe  upper;  and 
tltere  are  S4  molars,  6  on  each  iaw.  In  the  figure,  a  are  the  luusurs,  and 
h-thfi  molars,  and  the  same  configuration  exists  in  the  she^."  "  In  thft 
•Mond  dentition,  these  teeth  show  themselves  upon  tbe  edge  of  the  socket 
ia  tbe  following  order,"  saya  M.  Rousseau  :  "  The  4th  permanent  molat 
eomes  out  fivim  the  4th  to  the  6th  month  after  birth,  and  commences  thq 
second  dentition.  The  1st  or  central  replacing  incisor  from  tbe  ISth  ta 
Ibe  fid  month.  Tbe  5th  or  penult  molar,  from  the  IStb  to  the  23d  montb 
The  second  replacing  molar,  as  also  the  2d  incisor  of  this  order,  appeai 
4>om  the  28th  to  the  32d  month-  The  3d  replacing  molar,  as  also  the  34 
incisor,  come  out  verv  near  at  the  same  time,  that  is,  (Vom  the  38th  to  tb4, 
Atfi  month.  The  flth,  or  last  malar,  ftom  the  44th  to  the  62d  month.  At 
tsngth  tbe  4th  permanent  incisor  tooth  terminates  the  2d  dentition,  whic^ 
is  nnlinarily  completed  when  the  animal  has  not  vet  attained  its  5th  year.** 
I^g.  4S&  gives  a  section  of  the  head  of  a  wild  hoar,  in  which  the  deuta) 
and  nervous  systems  are  distinctly  delineated  ;  a  are  the  superior  incisorsj 
^thfl  superior  lateral  incisor ;  c  the  inferior  incison  ;  d  the  upper  caninq 
or  defence  tnsli ;  e  the  inferior  canine  or  defence  tusk,  the  origin  and  f(>rq| 
of  which  may  be  easily  traced ;  andy  are  the  molara.  I  tiave  selected  th«, 
bead  of  tbe  wild  boar'  fbr  illuatratton,  because  the  character  of  all  tli% 
toeth,  and  partjculariy  that  of  the  tusks,  is  iqnre  strongly  developed  than 
IB  the  domesticated  boar.  The  tusks  of  the  sow  arp  compamtivelj  shoif 
and  we*k  The  milk-teedi  of  the  ordinary  pig  are  32  in  number,  namelK 
U  imMn,  4  oanlDM  or  toalu,  99$  19  molan  balf  of  which  numbere  v(^ 
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m  oach  aide  nf  tlia  heaA.  Tlie  second  dentition  is  only  coinpleted  as  sMn  Ml 
u  all  tlie  milli-teeth  have  fallen ;  and  these  are  not  only  replaced,  hut  3  ottitW 
molara  on  eacli  jaw  rUe  up,  one  after  the  other,  until  ike  whole  dental  aitA 


tactsiTiCAi.  itcrioii  or  the  Htm  or  thk  wit.i>  ioab,  (nowiiia  t*i  Tun  ttm  tmi 

VCHTUUI  (Tl-m  IN  eONHRdTIOIt    WITB  THKN, 

>•  eempleted,  when  the  entire  complemeat  is  44  teeth,  of  which  S2  are  ofi 
the  upper,  and  S2  on  the  lower  iawa,  and  they  are  divided  thus  :  12  in- 
ciaors,  4  tiMhs,  and  28  molara.  These  teeth  are  composed  of  2  suiwtances, 
the  one  bonr,  the  other  enameled.  "  The  tnaks  are  each  ioeloMd  ia  a 
sidcket,  filled  with  a  subBtance  anKlogmie  to  the  marrow  of  the  long  boaM  | 
it  is  most  remarkable  and  most  abundant  in  the  inferior  twska.  Thasv 
teeth  are  only  provided  with  enamel  upon  the  external  face  of  the  per- 
manent tUBka,"  " 

In  regard  to  the  indications  of  age  by  means  of  the  teeth,  tn  the  horts 
the  marks  on  the  crowns  of  the  front  teeth  on  the  lower  jaw  are  almoat 
always  obliterBted,  or  at  least  cannot  be  depended  on  attet  9  years  of  age. 
After  that  period,  the  only  means  of  judging  is  by  the  qMantity  of  matter 
ground  off*  the  top  of  the  teeth,  and  by  the  distance  between  the  teeth  ;  the 
older  the  horse  gets,  the  wider  the  space  between  them  becomes.  In  re> 
gard  to  the  grinding  down  of  the  teeth,  however,  you  should  know  that 
paMurage  on  sharp  land,  and  support  on  hard  meat,  such  as  unbruised 
com  and  bean^  will  wear  down  teeth  much  faster  than  pasturage  on  soft 
land  and  prmared  food.  Tbe  same  remark  applies  to  cows  which  havo 
been  pastured  on  sharp  or  soft  land,  and  been  fed  on  straw  and  turnips, 
or  on  boiled  food,  and  it  is  only  applicable  to  them ;  for  as  to  steers,  their 
age  cannot  be  mistaken,  from  the  growth  and  condition  of  the  body.  'The 
teeth  of  cows  also  stand  wider  aa  they  advance  in  years. 

A  bone's  mouth  is  easily  opened  for  the  purpose  t^  examination,  I7  itt- 
troducinz  a  finger  by  the  side  of  the  mouth  into  the  space  between  the  in- 
cisor and  molar  teeth,  where,  in  slinit,,  the  bit  of  the  bridle  lies,  upon  the 
tongtre,  when  the  horse  will  play  with  bis  mouth,  to  get  quit  of  tbe  finger, 
and  show  as  much  of  the  lower  teeth  as  to  satisiy  your  curiosity.  Some 
sulky  horses  require  to  have  tlie!r  ftps  held  asunder ;  and  vicious  osea 
Ivill  even  strike  out  with  Ih6  Fctrt-fMt  when  their  motith  is  moddted  wi^ 
1  had  B  cart-mare,  the  moment  her  tnoutb  AU  attempted  to  be  held  fe* 
examination,  she  would  wheel  round  qnickly,  and  kick  wfth  the  hind^feet 
ai  the  person  attempting  it.     A  cuw's  mouth  cannot  be  etamiiWd  HtUmA 

tal«  CotBput*  dn  Sftttaa  Donuln,  p.  «B-O0— •  ivy  ccnpln 
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first  taking  hold  of  her  nose,  elevating  her  mouth,  and  drawing  down  her 
nnder-Hp.  Some  cows  will  not  allow  themselves  to  be  taken  by  the  noae, 
and  the  thing  can  only  be  done  in  such  a  case  by  stratagem.  Some,  again, 
have  such  a  power  in  the  nose  by  curling  up  the  nostrils  when  held,  that 
its  squeeze  against  the  holder's  fingers  renders  them  soon  powerless  ;  but 
a  steady  pinch  of  the  thumb-nail  against  the  septum  of  the  nose  will  make 
any  cow  give  way,  provided  the  person  has  strength  to  hold  her  firmly  at 
the  first  burst. 

I  am  strongly  tempted  to  give  you  an  account  of  the  physiological  re- 
marks of  Mr.  Walker  on  the  breeding  and  crossing  of  the  domesticated 
animals,  but  find  that  even  an  epitome  of  his  observations  would  occupy  a 
considerable  space.  I  must,  therefore,  content  myself  by  referring  to  hia 
Tery  curious,  instructive,  and  not  less  entertaining  work. 


41.    CARTS  AND  CARTING.* 

Iw  the  OTdinarv  progress  of  the  harvest,  having  gathered  the  cora  together  by 
the  horee-rake,  toe  next  step  is  to  carry  it  to  the  ram  or  the  stack-yanj.  This 
leads  us  to  the  question  of  carts  and  wagons.  The  asserted  saving  in  animal 
power,  by  the  employment  of  one-horse  carts  in  exchange  for  the  ordinary  bar* 
vest-wagon,  has  now,  for  some  years,  been  the  subject  of  occasional  diacassioii 
among  the  farmers  of  England ;  the  common  result  of  which  has  been  to  cod- 
▼ince  pretty  generally  the  English  farmer,  that  on  most  soils  and  in  many  sitoa* 
tions,  for  the  general  purposes  of  Agriculture,  there  is  a  very  material  saving  to 
be  accomplished  in  horse  labor,  bv  their  employment  in  preference  to  wagons. 
**I  early  felt  convinced,"  said  Mr.  Mechi,  in  the  course  of  some  observations  he 
made  in  1847,  at  a  monthly  meeting  of  tbe  London  Farmers' Club,  **  that  it  was 
much  easier  to  carry  a  load  upon  an  implement  which  weighed  7  cwts.,  running 
upon  one  pair  of  wheels,  than  upon  one  which  weighed  22  to  24  cwts.  rvnning 
on  two  pairs  of  wheels ;  my  powers  of  calculation  were  sufficient  to  convince  me 
at  once  that  we  had  been  committing  a  perfect  barbarism  in  the  matter  of  wag- 
ons."  And  he  alluded  with  advantage  to  a  valuable  paper  by  Mr.  Hannam,  on 
the  use  ot' one-horse  carts,  which  some  years  since  appeared  in  an  early  volume 
of  the  Journal  of  the  Royal  English  Agricultural  Society.  In  this  very  excellent 
paper,  Mr.  Hannam  truly  states  thatthe  farmers  of  the  counties  of  Cumberland 
and  Westmoreland  have  universally,  and  from  time  immemorial,  used  the  one- 
horse  cart ;  they  have  no  other  carriage  for  any  kind  of  agricultural  produce,  and 
never  is  the  addition  of  another  horse  on  any  occasion  seen.  The  practice,  ap- 
parently originating  in  economy,  has  looff  since  spread  into  the  neighboriitf 
Scotch  county  of  Dumfries,  and  we  have  the  authority  of  Mr.  Wilkie,  Uie  welf 

(*  For  ■  cfaftpter  of  50  pages  on  tbe  phOoaopby  tnd  tbe  ■pplicatioa  of  Wbeel  Carriagei^  whkfc 
Mr.  Scepbene  my  be  had  himaelf  at  one  time  deemed  VDcaUed-for,  we  ▼entue  to  aabetitiile  this 
one  on  Carts  and  Carting,  by  Cathbert  W.  Jofanson,  F.  R.  8 .  aa  being  mofe  nodetn  and  better 
adapted  lo  common  nae.  We  find  it  in  "  Uoden  Agricoltoral  Improvenienti^  intcBded  also  aaa 
Bopplement  to  tlie  Farmef's  Series  of  die  Library  of  Usefnl  Knowfedge.** 

By  adopting  this  coorae  we  not  only  preaent  a  paper  ef  OMre  general  mtili^  on  a  aabject  of 
very  general  interest,  bnt  it  enables  ns  to  draw  the  whole  work  to  a  condosion  in  tliis  volome 
and  thns  preaent  in  two  mAmuM,  at  aeoat  of  $5^  what  wonldeoat  fSS  if  inpottod. 

In  reference  to  thia  salgect  of  brm  transpoctatioii,  we  have  no  doubt  diat  great  waste  ia  caoi 
■Iliad  ia  the  United  Stetea  ia  two  waya:  first,  by  want  of  a  aafleient  nnmber  of  these  and  othsi 
hiplenienta,  and  next,  by  the  oae  of  beavy,  unwieldy  wagona  m  the  place  of  carta*  in  which  At 
Iwna  any  bn  said  to  corry  a  portioa  of  the  weight  on  his  back,  which  m  the  wagon  he  tnm 
draw,  altogether.  Bat  we  will  not  presnme  to  go  lartber,  lest  we  night  seem  to  be  antiripailiy 
or  otherwise  taking  the  aabject  oat  of  abler  handft  Ed.  Pimm.  IM 
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known  implement-maker  of  Addington,  near  Glasgow,  for  saying  that  it  is  al! 
but  universal  at  the  present  moment  throughout  the  West  of  Scotland."  As  r^ 
lates  to  the  economy  of  the  cart,  it  is  evident  that  a  considerable  saving  in  the 
expense  for  animal  labor  on  a  farm  may  be  often  accomplished  hj  substituting 
one-horse  carts  for  wagons.  **  I  had  no  other  object  in  entering  into  this  prao 
tice,'*  adds  Mr.  Hannam,  **  than  lessening  my  expenses  by  reducing  the  number 
of  my  horses,  and  in  this!  have  succeeded  beyond  my  expectations.  My  farm 
(at  Burcott,  in  Oxfordshire)  of  370  acres,  consisting  chiefly  of  gravelly  and  fer> 
ruginous  sandy  loams,  was  some  years  a^o  under  very  able  management,  with 
a  strength  of  12  horses  and  6  oxen  ;  and  just  previous  to  taking  it  into  my  own 
cultivation,  16  horses  had  been  employed  by  a  very  spirited  cultivator.    1  hare 

Jradually,  by  the  joint  operation  of  two-horse  plows  and  single-horse  carts,  re- 
uced  my  number  to  8  horses.  My  system,  notwithstanding,  is  such  as  some- 
what increases  my  aggregate  amount  of  horse  labor  beyond  that  of  the  surround- 
ing district ;  certainly  doing  a  great  deal  more  carting  work,  although  in  a  few 
points  of  tillage  it  is  transferred  to  the  manual  labor.  For  instance,  I  grow  an- 
nually about  35  acres  of  mangel  and  20  of  potatoes,  which  necessarily  cause 
much  carriage,  and,  together  with  the  other  ridged  crops,  also  a  good  deal  of 
horse-hoeing."  The  general  saving  of  animal  power  has  been  thus  stated  in  a 
tabular  form  by  Mr.  Uannam,  and  1  am  always  glad  when  I  can  avail  myself  of 
such  condensed  statements,  since  it  is  general  results  which  are  commonly  the 
most  practically  yaluable.  Mr.  Hannam  calculates  that  the  team  labor  per  cent, 
expended,  with  four  horses,  on  a  farm  of  100  acres,  is  commonly  thus  appor* 

tioned : 

In  plowing \ 

SS^,!^!::::::::::::::::::::::::;:::::  •«'<»'»i-''-"«- 

In  Suffolk  driU,  &c ) 

is  ™.™g.*rf;;;/////;;//.::::::::::::::::::::  |-»«t  i»  p«c««. 

In  carting abontdS  percent 

And  that  the  saving  capable  of  being  effected  is — 

By  two.  and  occasipnally  one-horse  plows,  and  doable-ridging  plows. ^ 

By  forking  couch  grass >87  per  oeok 

By  pair-horse  cat's  claw  drag } 

By  onehorse  six-feet  heavy  rollers,  being  33  per  cent  in  the  implement,  and  10  or 

12  per  cent,  on  the  general  labor  where  heavy  rolling  is  performed 1  per  cent 

By  single-horse-carts 19  perceoli 

Being  eqoal  to  a  total  saving  of. ."47 per  cent 

•'  Let  me  now  answer  the  question,"  continues  Mr.  Hannam,  '*  which  will  be 
asked.  In  what  manner  is  the  saving  by  single  carts  of  about  one-fifth  of  the 
usual  proportion  of  horses  effected  ?  ^y  considering  that  to  move  a  bulk  from 
one  spot  to  another,  in  the  way  that  field  operations  are  carried  on  by  a  continu- 
ous chain  of  loading  at  one  end  and  discharging  at  the  other,  seldom  less  than 
three  carts  are  employed,  and  that  in  the  usual  practice  of  the  Southern  Coun- 
ties one  horse  occupies  the  stand-cart  or  wagon,  and  three  horses  each  of  the 
other  two  that  are  in  motion  ;  the  work  thus  going  forward  with  seven  horses. 
If  two  horses  in  a  cart  are  used,  five  will  be  the  number  engaged  ;  and  if  foar« 
the  number  will  be  nine.  I<ow,  I  am  prepared  to  show,  not  by  any  series  of  ex- 
periments, but  by  the  routine  of  my  farm  for  the  last  ten  years,  that  the  same 
amount  of  work,  when  at  a  moderate  distance,  may  be  performed  by  three 
horses  in  separate  carts ;  and  that  it  is  only  at  the  greatest  distance  in  which 
three  three-horse  carts  are  able  to  keep  up  the  chain,  that  four  may  be  required. 
And  these  will  keep  the  same  number  of  (and  from  low-fillinsf,  somewhat  fewer) 
loaders  engaged,  and  consequently  accomplish  the  moving  of  an  equal  bulk.  As 
this  may  seem  a  little  paradoxical,  I  will  enter  into  the  reasons  which  combine 
to  effect  it.  1st.  A  horse  thus  harnessed  draws  more  in  proportion  with  equai 
ease ;  ?d.  The  misapplication  of  his  strength  in  the  constant  draught  of  a  heary 
carriage  is  preventea  ;  3d.  He  moves  more  briskly  and  freely,  and  turns,  &c., 
with  less  loss  of  time,  and  when  any  check  occurs,  the  loss  is  saved  that  takes 
place  by  the  hindrance  of  a  large  number ;  and  lastly,  there  is  a  certain  con* 
Tenience  and  ready  manageableness  which  can  be  better  felt  than  calculated  or 
described. 

(985) 
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'* Practice  and  geDeral  opioioD  are  agreed  in  assisting  a  greater  nower  of 
jbaaght  tu  a  horse  wurkin^  singly  than  tu  any  number  harnessed  to^etner  ;  but 
the  amount  of  dill'erence  I  have  never  proved  by  actual  experimenL  Mr.  Cul- 
ley,  in  his  Kepori  of  the  three  English  Boiler  counties,  gives  an  instance  in 
which  the  advantage  is  as  three  to  four ;  and  another^  m  which,  with  a  horse 
of  16  hands,  2 A  cwis.  was  the  load,  on  the  hilly*  road  from  Hexham  to  11  ew- 
castte.  I  am  in  the  regular  practice  of  sending  out  to  any  distance,  on  a  turn- 
pike however  hilly,  5  qrs.  of  wheat,  which,  with  the  cart,  6  cwis.,  seldom 
amounts  to  less  than  30  cwis.  It  is  also  considered,  universally,  rbat  the  nearer 
a  horse  is  to  his  load  the  easier  will  be  the  draught,  but  to  what  extent  I  have 
bever  proved. 

**  The  misapplication  of  power  caused  by  a  heavy  carriage  is  often  enormous^ 
tbere  being  hoinelimes,  especially  by  wagons  in  harvest,  double  the  weight  of 
timber  moved,  in  noing  backward  and  forward,  to  that  of  produce  brought  home ; 
lor  instance,  a  common  harvest,  except  at  a  great  distance  from  the  nomestead, sel- 
dom exceeds  one  ton,  and  one  ton  more  or  less  is  the  weight  of  a  wagon:  at  ant 
tate,  1  to  I  i:»  the  common  proportion  of  the  carriage  to  the  harvest  load.  It  is  adt 
iniited  that  there  is  no  perceptible  difference  between  the  size  of  my  neighbors' 
loads  and  my  own  ;  the  weight  of  my  harvest-cart  I  have  stated  is  about  6i  cwis. ; 
therefore  mv  proportion  is  1  to  3 ;  and  under  less  favorable  circumstances  than 
mine,  it  need  never,  with  a  similar  carriage,  be  less  than  I  to  2 ;  and  this  goes 
a  very  considerable  way  to  explain  why  1  am  able  to  perform  the  same  work 
with  half  the  strength,  and  without  straining  the  powers  of  my  horses.  In  the 
dung-carts  the  case  is  not  quite  so  strong  in  my  favor,  as  there  ia  not  so  large  a 
dispro|ioriion  in  their  weight. 

**  It  is  certain  that  a  horse  can  exert  his  powers  with  greater  ease  and  cffeet 
bv  himself  than  when  incommoded  by  the  diverse  pulling  of  companions,  an4 
•uo  that  a  sluggish  animal  must  draw  his  own  share.  In  turning,  one  horse  is 
much  more  bandy  than  a  siring ;  and  no  comparison  can  be  made  between  the 
turning  of  a  two  and  four-wheel  carriage.    I  have  never  practiced  trotting. 

"  The  question,"  concludes  Mr.*Hannam,  **is  not,  as  is  frequently  soppoaed. 
whether  one  horse  single  can  draw  more  in  proporiioo  than  any  number  har- 
■eased  toireiher,  which  I  believe  is  generally  admitted :  it  is  not  altogether 
which  wiU  move  the  greatest  weight ;  but  the  question  is,  which  will  transport 
m  the  most  read?  and  economical  manner  the  materials  required  to  be  passed 
Detween  the  field  and  the  homestead,  or  between  one  field  and  another.  For  in 
the  carrr ins:  operations  of  a  farm,  with  the  exception  of  drawing  com  to  market,  a 
certain  bulk  has  to  be  transferred  from  one  point  to  another,  not  by  one  effort* 
tat  by  a  continuous  succession  of  them.  Practically  speaking,  the  loading  and 
vnloading  have  to  be  kept  in  constant  actirtty  by  a  chain  of  carriages  passing 
between  them.  What,  then,  is  the  best  and  most  economical  intermediate  con- 
veyance is  not  an  easy  matter  for  consideration.  The  best  implement  and  beat 
Bioring  power  bnve  to  be  ascertained  ;  and,  among  known  methods,  the  aele^ 
tion  ranges  widely  between  :he  iMirrow  or  pack-nddle  and  the  eight-horw 
wagon.  Our  present  consideration,  howerer,  is  whether  one-horse  carts  are 
more  ready  and  economical  for  the  purpose  than  the  methods  now  generally  in 

The  imf/ay  of  eajntal  h  certainly  in  faTor  of  the  stibstitotion  of  carts  for  wa^ 
Mr.  fibwiy,  of  Siddington,  has  given  the  following  eomparatiTe  ealonli- 


tion  of  the  outlay  required  1^  the  two  systems,  on  50  acres  of  amble  land : 


1  wagon £25 

1  doQgcsit 15 

Shone* SO 

BztrahSRiMB 9 

FiopoftaoMie  com.  oriight  cart  to  90  acres 3 

Totri XI05 


2  4-iiich  wheri  one-bone  carts.  ^  • . . . 

£24 

2  bones............ ........  ...... 

40 

Total ,. 

£64 

Bslance  hi  bvor  of  cuts .......... 

41 

£105 

Iha 


■17  ikabtoo  cart  with  15  ewti.  oThaj  «p  tho  ileeiMC  Un  fCaddeadea)  ia  iMs 
#ut  of  the  cooatry.  aad  directed  a  Tery  intelligeat  laborer  to  go  wuh  li  and  report :  nis  ■latemeDC  waa^ 
vatbetidea  ottterriBf  at  a  ateep  desceot  that  the  bnecbinc  waa  tijHitened  non  Iban tbo  back-«baia.  ofi 
Moffioff  «« ibe  abariNBt  aMeot  be  foaad  tbe  breaat-baod  tolerably  2aek,  and  tbal  tbeborae  drew  tbe  load 
•fma  ateep  poiat  (1  la  7)  aritbon  diflfeokj;  and  bo  tboa^  bo  arigbl  bavo  alraaced  a  ton.  -Tba 
■•j!"w_*T*'*  ^"^  *■  ^"'^  ^  tkmartim^  tk§  nmd^  *  a  metbod  of  eaaiaf  the  aaeeat  burtet  are  veiy  ready 


^  'be  Nofftb :  ia  a  wagoa  tbey  eaanoc  do  it.    Hia  opinion  alao 
,rS?****'"««y  *»•*'* ''«rk«**iP«*  of  «hobilL 


Umi  Ibv  bonea,  with  two 
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*<In  coDciusioQ,'*  aays  Mr.  Bowly,  *^  I  may  remark  that  th6  principle  of  one^ 
horse  carts  is  quickness  of  motion  ;  therefore  they  must  be  loaded  according  16 
the  land  to  be  passed  over,  so  as  not  to  reduce  the  pace  of  traveling ;  and  I  can 
assure  tnose  who  are  timid  about  them  that  they  are  much  less  liable  to  acci* 
dents  of  every  kind  than  wagons,  and  that  however  prejudiced  the  Worktxiau 
may  be  against  their  first  introduction^  when  he  becomes  acquainted  with  the 
system  he  will  prefer  it. 

**  l*he  descriptions  of  carts  I  make  use  of  are»  five  common  Scotch  carts  and 
one  skeleton  cart ;  those  of  the  former,  with  narrow  wheels,  cost  me  10  guineas 
each ;  and  with  the  4-inch  wheels  (which  1  recommend)  £12,  with  harvest- 
frame,  &c.,  complete.  The  skeleton  with  narrow  wheels  cost  me  £10  ;  it  will 
carry  more  hay  or  straw  than  the  others,  its  loads  bein^  in  proportion  of  four 
carts  to  three  wagons  ;  it  is  more  convenient  for  convey mg  poles,  hurdles,  &c. ; 
and  one  on  a  farm  may^  be  useful,  but  it  will  not  answer  in  dung-carting,  and  its 
advantages  in  harvestmg  are  not  sufficient  to  remunerate  for  the  additional  out- 
lay of  a  double  set." 

The  one-horse  carts,  then,  we  perceive,  have  been  successfully  tried,  and  pre- 
ferred to  waffons  in  the  Northern  Counties  abd  in  Oxfordshire.    We  haye 
equally  satisiactorv  evidence  of  their  employment  on  the  stifi*  clays  of  Glouces- 
tershire and  the  Weald  of  Kent,  and  the  deep  soils  of  Huntingdonshire.     **  My 
land,^*  observes  Mr.  T.  Baker,  of  Hardwicke  Court,  near  Gloucester,  **  is  a  stin 
clay  ;  my  carts  are  on  six-inch  wheels,  and  made  to  hold  half  the  quantity  th^t 
my  neighbors  carry  in  theirs.    My  land  is  hilly  ;  my  carts  generally  go  with  one 
horse;  out  up  hill,  when  loaded,  another  is  put  on  before,  which  comes  down 
the  hill  with  the  next  returning  cart.    Thus,  on  level  ground,  with  two  carts 
and  two,  or  perhaps  three  horses,  I  take  out  the  same  quantity  of  dung  that  my 
neighbors  carry  in  their  large  carts  with  never  less  than  three  horses,  and  often 
with  four*    All  my  carts  have  reins ;  a  boy  walks  and  drives  them  when  loaded, 
hut  when  reiurnibg  empty  he  gets  into  the  cart  and  trots  back  at  the  rate  of 
about  five  miles  an  hour,  which  of  course  saves  about  half  the  time  in  returning. 
Here,  again,  I  have  a  manifest  advantage  in  using  lighter  and  more  active  horses 
**  Some  lime  ago  I  made  the  following  trial.    Two  heaps  of  stone,  of  32  tons 
each,  were  landeu  from  a  barge :  they  were  to  be  taken  to  the  same  place,  about 
a  mile  and  a  quarter  off.    A  farmer  be^n  the  first  With  two  large  carts  and  three 
horses ;  one  cart  was  being  loaded  while  the  oiher  was  moving ;  and  the  horses 
were  taken  off  and  put  on  at  every  load.    Finding  that  he  could  not  do  it  in  the 
^ay*  he  gave  over  at  the  end  of  about  six  hours,  and  set  to  again  the  next  mom* 
ing ;  this  rest,  of  course,  giving  him  an  advantage,  as  you  will  see ;  but,  anxious 
fbr  their  own  credit*  both  he  and  his  man  made  the  very  best  use  of  their  time» 
I'heir  i^ork  was  completed  at  eleven  loads,  (which  of  course  is  nearly  three  tons 
to  each  load,  or  one  ton  to  each  horse,)  in  nine  hours  and  fifty  minutes.    I  foe* 
fan  the  other  heap  with  three  small  one-horse  carts,  and  completed  it  in  one 
day,  at  twenty-one  loads,  (being  nearly  a  ton  and  a  half  to  each  horse,}  in  six 
hcMirs  and  one  minute ;  which  was  a  saving  of  about  three  hours  and  a  quarter 
CD  nine  hours  and  fifty  minutes,  or  rather  more  than  one-third.    In  this  I  had 
three  decided  advantages — first,  the  saving  of  time  by  trotting  back  ;  secondly, 
the  rest  that  each  of  my  horses  fot  in  his  turn  while  his  cart  was  being  loaded ; 
and  thirdly,  the  ease  with  which  my  carts  were  loaded  in  consequence  of  being 
lower*" 

•*  Having,"  remarks  Mr.  Jesse  French,  of  Rolvenden,  **  pursued  this  plan  of 
carrying  corn  and  hay  for  two  years,  and  one  of  my  neighbors  having  followed 
my  example  last  year,  I  draw  the  following  conclusion  from  the  observations  I 
have  made :  that  in  carrying  bound  com,  the  one-horse  cart  systetu  has  several 
advantages  over  that  of  wagons ;  and  in  carrying  loose  com  or  hay,  though  the 
loader  and  he  who  throws  it  off  may  complain,  and  strong  prejudices,  the  effect 
of  habit,  may  possess  the  minds  of  all  the  hands  employed,  there  is,  upon  the 
whole,  no  advantage.  Tht'ee  cieirts  Will  generally  be  sufficient  wbelre  the  dis- 
tance does  not  exceed  half  a  mile,  for  one  cart  to  be  always  loading ;  and  for 
every  additional  half  mile,  one  additional  cart  will  be  about  sufficient ;  but  this 
will  depend  in  k  great  measure  upon  the  road."  It  is  true,  as  he  very  justly 
adds*  that  **  there  certaibly  are  various  things  which  a  farmer  may  have  to  carrjr^ 
for  which  on^horse  carts  are  hot  adapted,  as  timber  and  hop-poles,  which  in 
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Kent  and  Sussex  are  often  carried  a  long  distance.  In  the  same  district  many 
fiirmers  bring  their  hay  from  the  marshes,  a  distance  of  from  three  to  eight 
miles.  For  this  parpose  small  carts  are  not  so  convenient ;  and  for  carrying 
hay»  and  particnlariy  where  it  has  to  be  carried  a  considerable  distance,  a  smaU 
cart  may  be  enlarged  by  this  expedient.  The  draught-staples  being  generally 
aboat  a  foot  from  the  ends  of  the  shafts,  br  attaching  rings  to  their  extreme  ends 
for  the  horse  to  draw  by,  the  wheels  will  be  thrown  a  foot  farther  behind  the 
horse ;  consequently  the  fore-ladder  may  be  fixed  a  foot  forwarder  on  the  shafts. 
This  will  allow  for  the  tail-ladder  to  lean  farther  back,  so  as  the  load  mar  bal- 
ance. By  thus  lengthening  the  load,  and  keeping  it  a  good  width,  as  much  hay 
may  be  loaded  as  a  horse  will  be  well  able  to  draw." 

**  And  it  will  be  seen,"  remarks  Mr.  £.  Loomes^  of  Whittlesea,  near  Peter- 
borough, **  from  the  following  Table,  (which  I  have  laid  down  from  a  careful  ob- 
servation of  the  capabilities  of  one-horse  carts  and  wagons,)  that  one  horse  in  a 
cart  is  capable  of  conveying  much  more  than  half  what  can  be 
wagon  with  two  horses  *' : 


WbestibeavM. 
Corn-calM,  Ac . 


.172 
85 
.boab.    SO 


Com,  cake,  Ac. 


,907 
45 


In  dung-carting,  under  ordinary  circumstances,  ane-horse  carts  appear  to  have, 
in  ordinary  circumstances,  a  decided  advantage.  Mr.  Love  has  given  the  follow- 
ing comparative  Table  of  the  economy  of  both  one  and  <tro-horse  carts,  in  the  diA 
ferent  distances  supposed  to  be  traveled  ;  and  each  boy  driving  is  counted  as  the 
fourth  of  a  man  tipping  ;  a  man^s  wages  is  reckoned  as  2s.  per  day,  and  the  ex- 
pense of  each  horse  3s.  per  day  of  nine  hours  : 


Dblsnce  Id  forion^ 

Time  of  trmveliog  a  reToIulion. 

Nomber  of  boraes 

Noniberofcaru 

Men  filliDir  tbe  carta 

TiBBeof  fiUio; 

Hen  tipping  and  driving 

Time  <m  tipping 

Total  time  to  each  revolution . . 

Namber  of  loads  dnwn 

Nunber  of  yarda  drawn 


Ui 


cvrtiL 


Expenaeof  borsea 

Expense  of  men 

Total  day's  expenses 

Expense  of  carting  thirty  yarda. ... 
Saving  by  one  horse  carts  per  acre. 


3 

15 

3 

3 

S 

10 

U 

3 
30 
54 
54 

«.     42. 

9  0 

6  6 

15  6 

8  71 

I  7| 


T«o-hon« 
carta. 


3 

15 
3 

9 

9 

15 

I 


^1 


37 
» 

«.  d. 

5  0 

6  0 
15  0 
10  2} 


cmru. 


3 

15 

5 

5 

4 
5 

1| 
5 

95 

106 

106 

i.   d. 
15    0 
11    6 
96    6 

7    4i 

9    Of 


7 
35 

9 
9 
4 
5 

«l 

5 
45 

106 

108 

«.    d. 
97    0 
13    6 
40    6 
11    3 

3    0 


7 
35 

9 
5 

4 


a 


n 

50 

54 

61 

a.  A 

97  0 
11  6 
38  6 
14    3 


Mr.  John  Dry  den  has  described  a  plan  for  an  improvement  in  single-horse 
carts,  by  which  the  evils  of  a  fixed  balance  of  the  load  in  a  cart  are  avoided ; 
and  it  is  probable  that  the  use  of  the  Welsh  drag  in  hilly  coimtries  would  ma- 
terially facilitate  the  general  employment  of  one-horse  carts. 

"That  the  state  of  the  road  nas  a  very  material  influence  upcn  the  animal 
power  required  to  draw  a  given  weight  over  it  every  person  is  well  aware,  but 
few  persons  regard  the  difference  between  the  labor  of  drawing  a  carriage  over 
a  road  in  g(X)d  condition  and  the  same  road  when  out  of  order.  This  has  been, 
however,  experimentally  determined,  and  we  commend  to  every  farmer  and 
every  overseer  the  careful  and  steady  consideration  of  the  results  thtis  obtained. 
In  these  trials  it  was  found  that  a  light  carriage  with  four  wheels,  weighing 
with  its  load  1,000  lbs.,  required  a  force  of  traction  as  follows  **: 

On  a  Campike-road.  when  hard  and  dry 30|  Iba. 

On  tbe  same  road  when  dirty 39    .. 

On  a  hard,  compact  loam S3    .. 

On  an  ordinary  t>y-road 106    .. 

On  a  tampike-foad  newly  graveled 143 

On  alooae,aaiidy  road 904    .. 

The  care  with  which  all  drivers  avoid  the  newly  graveled  porttoos  of  a  road  ia 
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well  koown,  jret  few  of  even  ihe  best  whips,  I  thiok,  are  aware  of  the  enonnoui 
difference  of  pressure  upon  the  colUr  tbown  bv  the  prerioua  Table  to  exint,  when 
the  load  is  passiog  over  a  bard  and  dry  lumpike-road,  and  Ihe  Kame  road  when 
newly  graveled,  composed  of  loose,  sandy  materials.  The  Farmers'  Club,  iben, 
we  caoDot  bui  feel,  arrived  at  a  tolerably  correct  conclusion  when  they  thna 
eave  the  preference  lu  one-horse  carts  for  the  general  purposes  of  the  farm.  The 
farmer,  however,  who  resolves  lo  make  trial  of  these  advantages,  mnsi  be  firm 
and  resolute,  for,  like  every  other  alteration,  it  will  hardly  fnil  otherwise  of  be- 
ing met  by  a  strong  opposition  from  his  servants.  To  Ibis  end  a  hint  or  two  of 
Ur.  Hannam'swill  be  useful ;  he  observes,  "  I  market  my  corn,  according  to  Ihe 
Noribern  practice,  in  ihe  dnng-cart ;  it  is  not  so  convenient  to  unload  sacks  from 
as  a  wagon,  but  the  load  it  carries,  viz.,  5  qrs.  [40  bushels  al  60  lbs.  per  bushel, 
2,400  lbs.]  of  wheat,  6  qrs.  of  barley,  and  other  grain  ia  proportion,  and  in  back 
carriage  half  a  wagon-load  of  ashes  compensates  for  small  inconveniences.  The 
only  objection  that  I  have  heard  the  carters  make  to  the  system  in  thus  carrying 
out  the  corn  is  that  ihey  find  tbemselves  singular,  and  making  but  a  bad  figure 
by  the  side  of  a  wagon  and  team  of  horses.  They  should  therefore  be  ininiTged 
With  a  reserve  of  Ihe  best  carts,  kept  well  painted,  and  washed  after  beinf  used 
for  manures,  and  with  harness  a  little  omamenied." 

Of  the  many  excellent  carts  prepared  by  various  makers,  we  will  ODJr  i  Inda 
to  two,  tboae  of  Ut.  Crosskill,  of  Beverlev,  and  of  Messrs.  Straiton,  of  Brii  >L 


ougbly 
•afctip; 


Crotsk ill's,"  said  the  Judges  of  the  Shrewsbury  meeting,  ■■  is  a  thor 
well  made  and  cheap  one-horse  cart,  having  a  particularly  simple  and 
ifp ping  contrivance.  The  especial  reason  for  awarding  to  ii  a  premium  of 
AS  waa  the  introduction  of  a  self-aciing  tail-board,  which  onens  and  shuts  as  the 
bcidy  is  lipped,  or  brought  home,  so  that  no  time  is  tost  by  naving  lo  unship  and 
•hip  a  tail-board,  whether  the  contents  of  the  cart  have  to  be  discharged  at 
<mee  or  at  intervals.    At  the  Newcastle  meeting  it  obtained  the  ptixe  ot£5. 

Of  the  cart  of  Messrs.  Siratton,  and  of  their  other  excellent  iroplements  of  k 
limilar  kind,  the  Judj^es  of  the  Bristol  meeting  thus  reported :  "  The  show-yard 
was  rich  in  an  assortment  of  carta  and  wagons.  To  Mr.  Richard  Siratton,  of 
Bristd,  a  premium  of  £10  was  aasi^ed  for  the  extraordinary  variety  and  good 
workmanship  of  his  immense  collection  ;  more  particularly  for  the  ingeouiiy  dis- 
played in  the  construction  of  a  cross-lock  wagon,  which  facliiates  its  turning  in 
a  very  small  space,  and  permits  the  use  of  four  large  wheels  of  equal  diameter, 
A  lipping-wagon  also  possessed  much  mechanical  merit,  but  it  is  to  be  recom- 
mended as  better  adapted  to  commercial  than  to  agricultural  use.  Mr.  Siratton 
produced  an  excellent  specimen  of  the  low-chested  cart,  obtained  by  cranking 
down  the  aziea,  now  in  such  general  use  bj  mercantile  men  and  shippers.  This 
disposition,  modified  lo  suit  farming  porptwes,  well  merits  the  attention  of  ag- 
riculturists, as  it  would  greatly  ease  the  toil  of  the  laborer.  Of  Mr.  Haimam's 
(of  Burcot)  ane<lualed  one-horse  harvest-cart,  more  need  not  be  aoid  than  that 
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it  c^Diioi  be  aihibiled  loo  orin,  aod  that  it  aagbi  to  he  fovnd  «n  ercrr  fthtt 
To  Hr.  Boboi  Law.  of  Sbctiievion,  Dear  QIaagow,  a  prize  of  £3  waa  awar^ 
IM  kU  SeoicJi  <mt-bont  lippiBg-can  wiih  «  apriaff^atcl)  i«  naia  il  *  iki 


tHi  cimr  or  missm.  tTB>Ttaii  It  co.,  or  aiUiTst. 
•baft*.    Tbii  timple  little  conlriTance  ii  mach  jirefenble  lo  pios  and  colter^ 
which  are  apt  to  Ehake  out,  or  to  be  Deslpcied  m  the  faBiraing,  b;  which  um 
iMd  ii  not  anfTfqnenilr  let  fall."    Ai  the  Bristol  mpciing,  two  prizn  wer 
swvded  to  Hr.  Siratten  for  hia  carta  and  waguna,  and  three  at  SoathamptctL 


>ot  of  (ha  Farm  THIBSaiHaE!!*  nASKIDHIC.  PlatB  XIX 


7iHHaeM!is!i»  aoA9i»ns3x. 


TM»aeiHIIH»  S)1A0I»U1»X. 


OffiAHK  sirafllio  ai!3<»ini. 


STXAsa  xsii^iniE  ibsdilzk. 


Plata  XIIV 


BookofthoFai 


^SVAITItB  VHISI!.. 


MANURES, 


AMEUOEATOKS  AND  STIMULANTS: 


MODES  OF  MANUFACTURE  AND  APPLICATION 


BY  JEAN  BAPTISTE  DUMAS. 


TRANSLATED  BY  CAMPBELL  MORFIT, 

rmAcncAL  amd  ahalttic  cnsmtr. 


THE  NUTRITION  OF  PLANTS. 

BY  JEAN  BAPTISTE  DUMAS. 

TKAirSLATED 

BY  CAMPBELL  MORFIT  AND  BARNET  PHILLIPS. 


THE 


ACTION  OF  SALT  UPON  VEGETATION; 

AND    ITS    USE    IN   AGRICULTURE. 

•T 

M.  BECQUEREL  AND  J.  B.  LAWEa 


MEW-YORE : 
QREELEY  4e  MoELRATH,  TRIBUNE  BUILDINGS. 

1848. 


PREFACE. 

Haying  finished,  in  the  last  number  of  The  Farmers'  Library 
Stephens's  "  3ook  op  the  Farm,"  we  dedicate  with  pleasure  the  few 
remaining  pages  of  this  volume  of  The  Library  to  the  following  Tract 
on  "  Manures,  Ameliorators  and  Stimulants,"  and  on  the  Action  of 
Salt  as  a  Manure,  translated  expressly  for  this  work. 

The  authors  are  all  men  of  distinguished  character  as  scientific  investi- 
gators, and  have  fortunately  given  their  attention,  in  this  case,  to  subjects 
of  great  moment  to  Agriculture. 

The  Essay  by  Dumas  will  be  seen  to  relate  chiefly  to  the  preparation 
of  certain  Manures,  of  which  cities  supply  the  materials,  and  most  particu- 
larly to  nighUoiL 

Perhaps  nothing  could  be  referred  to  that  would  more  forcibly  illus- 
trate the  carelessness  of  agriculturists  in  matters  that  very  nearly  concern 
them,  than  the  neglect,  in  this  country,  of  this,  the  most  wasted  of  all  fer- 
tilizei-s,  and  the  most  concentrated  and  powerful,  except  the  excrement 
of  birds  and  fowls,  which  contains  more  nitrogen.  Such  are  the  fertilizing 
effects  of  this  manure,  says  an  English  author  of  many  Prize  Essays,  that 
it  has  been  assumed  that  the  excrements  of  a  man,  when  properly  applied, 
can  be  made  to  produce  sufficient  com  and  roots  for  his  own  support. 
Though  this  may  be  an  exaggeration,  a  thousand  experiments  have 
proved  it  to  be  exceedingly  nourishing  to  vegetation,  and,  it  is  said,  most 
particularly  to  potatoes  !  And  yet,  what  immense  quantities  of  it  are 
carried  off  and  lost,  especially  from  our  large  towns !  What  a  resource 
would  the  privies  of  the  public  buildings  at  Washington  afford,  if  arrange- 
ments for  preparing  their  contents  were  provided  according  to  the  direc- 
tions in  this  Treatise  ! 

It  has  been  said  that  nightsoil  communicates  an  unpleasant  flavor  to 
plants ;  but  this  objection  may  be  easily  obviated  by  mixing  it  properly 
with  ashes,  or  lime,  before  being  applied.  In  China,  where  Agriculture 
is  carried  to  the  highest  point  of  productiveness — from  the  denseness  of 
the  population,  and  the  labor  being  principally  manual — nightsoil  is  the 
only  manure  in  use,  both  for  the  gardens  and  the  fields. 

The  nightsoil  of  Paris  is  exported  to  Flanders  and  the  low  countries, 
where,  after  being  converted  into  liquid  manure,  it  is  extensively  used^ 
being  considered  particularly  convenient  and  valuable  as  a  top-dressing 
for  g^ass-lands. 

We  know  of  but  few  chances  that  offer  so  promisingly  of  great  profit 
to  the  manufacturer  and  to  neighboring  cultivatorsi  as  establishments  for 
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the  preparation  of  poudrette,  in  many  large  cities  where  none  such  have 
been  provided.  It  would  seem  to  be  supei'fluous  to  dwell  on  the  care 
with  which  every  provident  farmer  will  husband  a  resource  so  effiaent 
and  valuable.  One  might  as  well,  it  ought  to  be  supposed,  exhort  a 
sensible  man  not  to  take  silver  out  of  his  pocket  and  throw  it  away ! 

In  appending  to  the  observations  of  Dumas  the  remarks  of  eminent 
writers  and  practical  agriculturists,  on  the  use  of  Salt,  we  had  in  view  to 
fill  with  a  kindred  topic  the  little  space  which  remained  to  us  and  at  the 
same  time  to  show  that  a  Farm  is  in  truth  but  a  Manufactory,  and  that 
when  so  considered  it  ought  to  go  far  in  dissipating  that  prejudice  and 
mistaken  apprehension  of  antagonistic  which  pervade  thq  agricultural 
community,  toward  their  best  friends  and  customei-s,  to  wit :  those  who 
f nearest  to  tJieir  ownfamu)  are  the  manufacturer*  of  their  raw  materials 
^d  As  eontumer*  of  their  produce. 


MANURES, 

AMELIORATORS  A»D  STIMULANTS— MODES  OF  |AANUFACTXJRS«40i 


BY  J£AN  BAPTISTB  DUMAS. 


TVuuUted  fipom  the  French  for  The  Libnry,  bj  Camfbkll  Hobfit,  Pncticel  and  Analytic  Chemlit 

Tbb  terra  Manure,  in  its  wideat  sense,  extends  to  all  substances,  solid,  liquid  ^ 
gaseous,  which  are  applicable  to  the  nutrition  of  plants  or  to  the  promotion  of  their 
growth.  Thus  generally  considered*  manures  are  very  diverse.  In  fact,  every  sub- 
Stance  containing  one  or  more  elements  of  plants,  wholly  or  partially  susceptibU 
ofassimilaiion,  in  the  act  of  Tegetation,  may  be  ranked  as  a  manure.  Sooner  or 
later,  the  plants  in  contact  with  such  substances  will  assimilate  soine  of  its  ele- 
ments— that  is,  either  hydrogen,  oxygen,  carbon  or  nitrogen,  or  the  water  of  combi- 
i^ition,  or  even  different  calcareous,  earthy  or  metallic  sails  which  enter  into  th« 
composition  of  nearly  all  plants. 

An  ameliorator  {amendment),  on  tl)e  other  hand,  is  a  substance  designed  for 
the  improvement  of  the  physical  constitution  of  the  soil ;  that  is,  to  render  it 
permeable  if  too  compact,  and  to  impart  body  and  consistence  when  too  li^ht 
and  sandy  :  indeed,  to  partially  change  or  to  modify  its  nature,  if  its  constitution 
is  either  deficient  in  nutritive  power  or  prejudicial  to  vegetation.  A  combinatioA 
of  these  valued  qualifications  of  both  a  mai^ure  and  an  ameliorator  is  met  witk 
ip  a  variety  of  matters. 

Finallyy  the  title  of  stimulant  applies  to  those  substances,  solid  or  liqatd* 
iifhich  give  an  impulse  to  vegetation,  either  by  imparling  a  more  active  energy 
to  the  manure,  or  by  stimulating  the  organs  of  the  plant  and  thus  promoting  t&a 
assimilation  of  the  elements  which  constitute  it.  Sometimes,  the  stimnlantf 
are  of  a  nature  totally  or  partially  assimilative  by  the  plant,  but  their  more  spe- 
cial object  is  to  augment  the  activity  of  manure,  particularly  those  whose  wliiek 
are  nitrogenous.  In  a  soil  completely  deprived  of  the  latter,  stimulants  are  in- 
effective, and  they  impoverish  the  soil  if  care  is  not  taken  to  recruit  its  strength 
by  fresh  additions  of  azotized  matters.  Gypsuin,  lime,  and  common  salt^  m 
proper  proportions,  are  powerful  stimulants. 

Although  the  term  Manure  properly  refers  to  every  substance  capable  ef 
furnishing  one  or  more  of  the  elements  of  a  plant,  yet  custom  limits  the  applica- 
tion of  the  name  to  those  which  furnish  the  nitrogen,  alkaline  and  earthy  pho^ 
phates,  and  other  salts  requisite  for  vegetation. 

The  carbon,  hydrogen  and  oxygen  exist  abundantly  in  Nature,  and  a  supreme 
intelligence  dispenses  them,,  in  suitable  proportions,  in  the  forms  of  air  and  waten 
That  which  is  most  wanting  and  expensive  to  the  agriculturist,  as  being  the 
moat  fruitful  source  of  abundant  crops,  is  nitroj^enous  matter.    Since  the  recogni* 
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tion  of  this  great  truth»  and  Bince  modern  Chemistry  has  demonstrated  the  im- 
portant agenqr  of  nitrogen,  real  mana&ctories  of  manures  spring  np  and  prosper, 
and  the  offal»  detritus  and  filth  which  were  formerly  miavailable,  and  were  even 
the  causes  of  the  insalubrity  of  cities,  are  now  rendered  subsenrient  to  Agricul- 
ture. 

We  diride  the  nitrogenous  manures  into  two  classes :  the  first  comprises  those 
which  are  employed  in  their  natural  state,  and  the  second  embraces  such  as 
should  undergo  preliminary  preparation. 

Eyery  nitrogenous  substance,  liquid  or  solid,  whether  from  the  animal,  vegeta- 
ble or  mineral  kingdom,  when  employed  in  its  original  stale  and  without  previ- 
ous  preparation,  constitutes  a  natural  manure. 

Among  the  aninoal  manures  are  blood,  muscular  flesh,  and  the  ofial  of  the 
carcass.  All  the  substances,  in  their  roui^h  state,  should  be  used  immediately, 
otherwise  their  rapid  putrefaction  will  develop  an  infectious  odor,  and  conse- 
quently render  their  use  impossible  in  the  environs  of  large  cities  where  they 
are  most  abundant.  We  will  see,  however,  in  studying  the  prepared  or  man- 
ufactured manures,  in  what  manner  they  can  be  indefinitely  preserved  and  re- 
duced to  a  bulk  convenient  for  transportation  to  a  distance,  and  thus  made  more 
uniform  and  constant  in  their  action. 

The  herbaceous  plants,  turned  under  the  soil  in  a  green  state,  form  a  natural 
manure  much  used,  especially  in  warm  countries — for  while  furnishing  nitrogen, 
they  maintain  a  humidity  very  favorable  to  vegetation. 

Without  recommending  this  practice,  we  will  merely  remark  that  in  the  south 
of  France  and  in  Italy,  certain  plants,  (such  as  the  lupines,  beans,  and  even  maize) 
are  specially  cultivated  for  this  purpose.  For  moist  and  cold  soils  they  should 
be  applied  in  a  dry  state ;  and  of  great  advantage  in  this  respect  is  the  employ- 
ment of  rye-stalks  and  damaged  hay.  Leaves  of  trees  are  also  applicable,  for 
analysis  has  proved  them  to  contain  more  nitrogen  than  other  portions  of 
the  tree ;  and,  moreover,  they  are  not  costly,  being  furnished  in  abundance  and 
gratuitously  by  neighboring  forests. 

The  seeds  and  fruits  of  plants  and  trees,  are  likewise  often  employed  as  ma- 
nure. In  Italy,  the  lupin  seeds  are  successfully  used  to  manure  the  orange 
and  olive  trees ;  but  care  is  always  taken  to  previously  destroy  their  germinative 
impulse  by  turrefaction  in  a  furnace:  as  the  lupin  seeds  contain  4  per  cent,  of 
nitrogen,  their  activity  is  readily  comprehensible — as  is,  for  like  reasons,  the  case 
with  clover  which  is  applicable  under  similar  circumstances.  So  also,  the 
residual  matter  of  malt,  of  pressed  fruits,  oleaginous  seeds,  or  of  olives,  will 
produce  corresponding  and  frequently  even  more  energetic  effects,  since,  not- 
withttanding  their  loss  in  weight  by  expression,  they  still  retain  nearly  the 
whole  of  their  nitrogenous  and  albuminous  matter,  which  constitutes  their  value 
and  richness  as  a  manure.  In  fact,  the  marc  of  flax-seed,  colza,  Arachis 
kfpogeat  Madia  sativa,  &c.,  contain  the  enormous  quantity  of  5  to  8  per  cent,  of 
nitrogen,  nearly  equaling  the  proportion  in  dry  animal  matter. 

Finally,  among  the  natural  manures  of  the  vegetable  kingdom  must  be  classed 
aquatic  plants,  growing  either  in  fresh  or  salt  water.  The  plants  which  are 
gathered  green  from  the  marshes  may  be  used  in  that  state  for  the  fertilization 
of  the  soil,  as  it  suffices  to  merely  turn  them  into  the  ground  by  plowing. 

Sometimes,  however,  they  are  previously  subjected  to  incipient  fermentation 
under  water,  but  the  resultant  peat  cannot  be  used  without  certam  precautions, 
for  iu  acid  re&ction  renders  it  hurtful  to  vegetation.     To  remedy  this,  and  to 
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render  it  suitable  for  agricultural  purposes,  the  free  acid  must  be  saturated  with 
lime— or  as  well  by  promoting  putrefaction,  which  destroys  these  acids,  or  rather 
saturates  them,  by  the  formation  of  ammonia. 

In  some  localities  they  are  merely  burned,  and  the  ashes  spread  upon  the  sur- 
face of  the  fields ;  but  it  must  be  remarked  that  this  process  destroys  their 
most  fertilizing  portion,  viz.,  the  ammonia  br  nitrogenous  matters ;  still,  how- 
ever, the  residuum,  by  reason  of  its  constituent  salts,  forms  a  stimulant  of  much 
energy. 

The  marine  plants,  such  as  the  fucus,  sea-wreck,  hair-weed,  &c.,  where  they 
can  be  procured  abundantly  and  cheaply,  make  a  yery  advantageous  manure,  as 
they  contain,  in  addition  to  some  nitrogen,  a  certain  portion  of  salt  which  stimu- 
lates their  fertilizing  power.  In  Normandy  and  Brittany  they  have  been  used 
from  time  immemorial.  Sometimes  they  are  applied  to  the  soil  in  their  natural 
state,  and  again  sometimes  in  the  form  of  litter.  But  another  practice  is  to 
make  a  compost  of  them,  either  by  stratification  with  alternate  layers  of  earth, 
so  as  to  produce  a  mould,  or  by  admixture  with  other  mucks.  In  this  last  pro- 
cess there  is  evidently  a  partial  loss  of  their  properties,  for  the  fermentation  pro- 
duced in  the  mass  always  eliminates  nitrogen,  which  consequently  escapes.  As 
the  marine  plants  decompose  with  sufficient  rapidity  in  the  earth,  this  previous 
disintegration,  in  most  instances,  is  unnecessary. 

In  France,  the  use  of  the  varech  and  fucus  creates  so  extensive  a  cultivation 
on  the  sea-board  that  a  royal  ordinance  has  restricted  their  time  of  harvest  to 
a  limited  period — between  the  full  moon  of  March  and  that  of  April,  during 
which  they  have  expanded  their  reproducing  granules,  and  are  not  covered  by 
the  spawn  of  fish. 

The  mineral  kingdom  also  furnishes  some  substances  suitable  to  agricultural 
purposes.  They,  too,  may  be  considered  as  natural  manures,  and  though  gener- 
ally constituted  of  a  certain  portion  of  nitrogen,  are,  by  reason  of  other  proper- 
ties, powerful  stimulants  and  ameliorators.  For  example,  the  black  or  red  pyri- 
tous  ashes  from  Picardy,  much  used  in  the  Northern  Departments,  may  be  con- 
sidered as  an  energetic  stimulant  manure. 

These  ashes,  which  also  are  the  raw  material  from  which  copperas  and  alum 
are  manufactured,  exist  in  numeious  other  localities  as  a  black  powder,  frequent- 
ly containing  shells,  vegetable  debris,  and  bituminous  wood,  more  or  less  decom- 
posed. When  heated  slightly  in  a  crucible,  it  inllaroes  and  undergoes  a  slow 
combustion,  which,  after  two  weeks'  continuance,  partially  changes  its  nature  and 
£olor,  which  latter,  from  the  per-oxidation  of  the  iron,  becomes  red. 

According  to  Girardin  and  Bidard,  they  are  to  be  found  at  the  surface  of  th« 
soil,  in  the  neighborhood  of  Forges'leS'Eaux, 

I'hese  pyritous  earths,  after  having  been  leached,  are  generally  mixed  with 
one-fourth  of  their  weight  of  calcined  turf,  and  applied  as  a  stimulant.  They  are 
exactly  similar  to  those  from  Picardy.  According  to  the  analyses  of  Girardin  and 
fiidard,  their  composition  is  as  follows : 

^Orgwilc  matter  or 

100  paiti  of  liziriated  adiei  contain  94  parts  of  water I  solable  hamnf  9*74 

100..    ..       dry  ..  naueiBfolable  in  water        4*53     |  Salpbate  of  protoxide 

l^  and  peroxides  of  iron  1-79 

CFine  nnd  38-99 

lOO ta«,luMelnw««r  ,S«    Y^^^":/^      **« 

t  Peroxide  of  iron         0*79 


Total 10000  lOOHKI 
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The  nitrogeo  of  these  ashes  equals  the  considerabJe  amount  of  2-72  per  ceii^ 
The  proportioQ  found  by  Boussiogauh  and  Payen  in  the  Picardy  ashes,  did  doC 
exceed  0*65  per  cent. — hence,  probaUy  it  is  the  hamas  which  they  coo  tain  that 
^▼es  them  the  properly  of  a  manure,  while  the  stimulaiiTe  mfloeoce  is  doobt- 
lefs  due  to  the  presence  of  salts,  especially  those  of  iron.  The  warmth  genen^ 
^ted  during  the  slow  combustion  of  the  sulphuret  may  also,  and  probably  does* 
b^ve  some  influence  promotive  and  accelerative  of  vegetation. 

The  mixed  manures  which  are  employed  without  previous  preparation  consist 
of  the  ofial  of  streets  and  excrements  of  animals. 

■ 

Fecal  piatters  and  urine,  either  pure  or  diluted  with  water,  are  frequently  ap* 
jilied  in  their  imtural  states,  merely  by  distribution  on  the  surface  of  the  soiL 
This  mode  enables  ail  parts  of  such  manure  to  be  used,  but  it  is  not  without  oh 
convenience,  for  its  great  hulk  renders  the  expense  of  transport  heavy,  and  cob- 
•equently  limits  its  use  to  the  immediate  vicinity  of  its  production.  As  the 
cities  and  towns  produce  more  than  is  requisite  for  their  vicinities,  there  is  a  con- 
•ideraUe  loss  when  it  is  not  used  in  its  natural  state. 

There  are  these  objections,  however,  to  fresh  fecal  matter :  they  commo- 
aicate  their  disagreeable  odor  to  the  plants,  and  emit  a  pestilential  effluvia  in  tha 
act  of  being  carried  to  and  spread  upon  the  field.  A  proper  ti-eatment  previous 
to  their  application  to  the  soil,  obviates  all  these  disadvantages. 

Hitman  excrements  constitute  one  of  the  best  manures.  They  are  employed 
|n  a  fresh  state  under  the  form  and  name  of  gadoue,  or  in  a  dry  state  as  poMf 
dreiie. 

n  China,  Tuscany,  Holland,  Belgium,  and  many  other  countries,  they  are  used 

^in  a  fresh  state,  being  diluted  with  water  and  then  dispensed  throughout  the  sur* 
face  of  the  soiji.  In  China  they  are  kneaded  with  clay,  and  the  dried  mixture  is 
(hen  pulverized  or  crushed.  In  Flanders,  where  l,hey  use  them  for  the  cuhura 
pi  flax-seed,  colza,  poppy  and  tobacco,  the  farmers  have  reservoirs  expressly  ibr 
the  reception  of  fecal  matters.  In  these  vats  they  remain  for  several  months,  or 
until  transformed  by  fermentation  into  a  viscid  liquid  matter.  In  this  state  they 
constitute  the  Flemish  manure.    To  improve  it,  the  pulverized  marc  of  pressed 

.feeds  is  frequently  added,  for  the  nitrogenous  matter  therein  contained  becoming 
tapidly  decomposed,  contributes  materially  to  the  efficacy  of  the  manure.  The 
addition  has  other  advantages  also  in  decreasing  the  fluidity  of  the  excrements, 
and  by  becoming  thoroughly  impregnated  with  it,  in  facilitating  its  application 

:and  prolonging  its  beneficial  efiect.  However,  this  effect  is  never  beyond  a  year's 
duration.  26i  gallons  of  Flemish  manure  equal  about  550  lbs.  of  horse-dung.  This 
mode,  prevalent  in  Belgium  and  Flanders,  where  ^gi'iculture  is  brought  to  a  fiAl 
development,  and  where  great  care  is  observed  in  the  preservation  and  applica* 
tioD  of  all  matters  promotive  of  the  fertility  of  the  soil,  is  the  one  most  to  6a 
recommended.  , 

The  excrements  being  inclosediand  free  from  exposure,  are  less  subject  to  sitd* 
den  changes  of  temperature  and  to  fermentation,  aiid  consequently  can  be  retainM 
unaltered  and  unimpaired  in  quality  for  a  long  time. 

When  the  liquid  manure  is  to  be  used,  it  is  drawn  portionwise  from  the  reser- 

rvoir;  and  then  diluted  with  five  or  aiz  tin»es  ita  weight  of  water,  in  order  to  modify 

^^ts  energy  and  prevent  injury  to  the  plant.  Thus  prepared,  it  is  spread  upoo 
the  fields  when  they  are  being  sowed,  and  upon  the  meadows  after  having  been 
recently  mow^d.  '  Sometimes  it  is  dropped,  undiluted,  by  ladles-full  at  the  foot  of 

^aach  plant,  when  its  nature  permits  the  application  without  too  much  manual 

(i07t| 


THE  EMPLOYMENT  OP  TJECE^. 


labor ;  but  in  such  instancy  care  must  be  takeu  not  to  touch  the  stalks,  lest 
they  might  be  injured. 

In  the  environs  of  Lille,  a  cask  of  thirty-five  and  a  half  gallons  of  Flemish 
manure*  costs  twenty-four  cents,  that  is,  six  cents  purchase  money,  sii  cents  for 
transportation,  and  twelve  for  labor  in  spreading  it. 

The  excrements  of  birda  or  fowls  form  a  manure  much  richer  in  nitrogen,  and 
eonse<iuentIy  much  more  active  than  the  Flemish  manure.  They  contain,  in  fact, 
8  and  even  9  per  cent,  of  nitrogen.  They  undoubtedly  are  the  richest  of  mixed  ma- 
nitres,  and,  moreover,  are  among  the  warmest  and  most  alterable.  In  the  North* 
em  Departments  of  France,  where  they  are  much  appreciated,  one  of  them — 
that  most  used — is  pigeon's  dung,  $20  value  of  which  will  fertilize  or  manure 
9,500  square  yards  of  ground.  This  rich  manure  is  especially  used  in  the  culture 
of  flax,  tobacco,  &c  It  is  only  necessary  to  examine  the  analyses  of  guano,  to 
see  and  be  convinced  of  the  richness  of  the  excrements  of  birds  and  their  utility 
in  promoting  vegetation.  They  contain,  in  fact,  independent  of  accidental  por- 
tions of  feathers  and  other  debris,  uric  acid,  ammonia,  coagulated  albumen  and 
phosphate  of  lime. 

In  Flanders  and  elsewhere,  where  pigeon-fanciers  are  numerous,  they  collect 
the  dung  and  engage  it  to  farmers  at  stipulated  rates.  At  the  usual  price  of 
$20,  for  the  product  of  6  or  700  pigeons  it  will  cost  $25  to  $40  to  manure  about 
three  acres. 

The  excrements  of  other  birds  are  less  valuable  than  those  of  the  pigeon.-— 
Usually,  these  latter  are  employed  in  their  natural  state,  and  without  any  admix- 
ture, being  in  this  form  specially  fitted  to  assist  the  growth  of  the  cereals  m 
humid  and  compact  soils.  They  are,  however,  of  nearly  equal  service  in  the 
culture  of  clover  ;  but  for  this  purpose  they  should  be  mixed  with  ashes.  In 
Flanders,  4,500  lbs.  per  throe  acres  is  the  proportion  for  a  good  yield. 

As  has  already  been  remarked,  these  manures  owe  their  efficacy,  m  part,  to  the 
urine  with  which  they  are  impregnated ;  and  furthermore,  it  is  well  known  that 
this  liquid,  by  the  decomposition  of  urea,  one  of  its  principal  constituepts,  can 
furnish  a  notable  quantity  of  carbonate  of  ammonia,  the  utility  of  which  to  vege- 
tation has  been  well  proved.  Independent  of  the  urine  absorbed  by  the  litter,  a 
portion  which  by  a  little  management  might  be  retained,  runs  ofi*,  and  is  losL 

In  Switzerland,  it  is  the  custom  to  collect  the  urines  in  cisterns  and  therein  re- 
serve them  for  some  time  before  spreading  theno.  In  Belgium,  they  are  imbibed 
by  straw  and  then  mixed  with  ordinary  manure,  and  sometimes  even  with  loam, 
clay,  sand  or  plaster.  That  manure  known  in  commerce  under  the  name  of 
**  UriUe"  is  a  mixture  in  equal  proportions  of  urine  and  plaster.  It  is  dried  and 
powdered,  and  kept  free  from  moisture. 

Whether  it  is  more  useful  to  employ  fresh  or  slightly  putrid  urines  as  a  ma- 
nure, is  a  question  which  answers  the  prevalent  custom  in  favor  of  the  latter; 
but  the  practice  in  this,  as  in  many  other  instances,  may  lead  to  error  for,  for  it 
is  not  based  iipon  correct  principles. 

It  is  known,  in  fact,  that  carbonate  of  ammonia  generated  during  the  fermenta- 
tion of  urine  is  a  very  volatile  salt,  and  that  thus  the  more  active  and  useful 
principle  is  liable  to  be  dissipated  when  the  urine  is  too  long  kept.  To  form  an 
idea  of  the  advantages  which  may  be  thus  lost,  remember  that  every  2i  lbs. — 
of  arninonia  which  evaporates  is  equivalent  to  a  loss  of  150  lbs.  of  grain,  and  that 
21  lbs.  of  urine  will  produce  2}  lbs.  of  wheat. 

In  all  these  cases,  in  order  to  fix  the  ammonia,  the  urine  must  be  mixed  with 
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plaster,  sulphate  of  iroOr  or  mould.  Sulphate  of  ammonia,  a  more  fixed,  but  not 
less  efficacious  salt  than  the  carbonate,  is  thus  iormed« 

The  advice  of  some  agriculturists  to  use  the  fresh  urine,  properly  diluted  witk 
water,  we  rather  hesitate  to  recommend. 

There  are  many  other  substances  besides  bird's  dung,  which  can  without  pre> 
tIous  preparation  be  advantageously  used  in  Agriculture.     The  excrements  from 
sheep*folds,  Ace,  are  of  this  number,  and  this  mode  of  manuring  is  simple  and' 
economical,  for  there  is  a  saving  of  both  the  waste  and  expense  of  transporta- 
tion. 

Dung  or  muck  itself,  as  obtained  in  most  places,  may  be  considered  as  a  mixed 
unprepared  manure,  since  all  its  preparation  consists  in  receiving  the  excre- 
ments upon  straw  and  stacking  it  as  fast  as  it  becomes  impregnated  with  fecal 
matter. 

The  name  of  dung  specially  applies  to  the  straw  litter  impregnated  with  the 
urine  and  fsces  of  domestic  animals.  When  a  mixture  of  this  kind  is  exposed 
to  air,  and  moistened  occasionally  with  water,  a  very  active  fermentation  ensues : 
carbonic  acid  and  ammonia,  among  other  gaseous  products,  are  disengaged,  and 
the  straw  itself  becomes  rotted  and  disintegrated.  It  is  in  this  state  that  the 
dang  is  used  to  manure  the  land.  As  to  the  juices,  which  serve  for  irrigation, 
they  hold  in  solution  all  the  soluble  matters  of  the  manures,  and  owe  their  deep- 
brown  color  to  the  presence  of  ulmate  of  ammonia.  Being  advantageously  ser- 
Tlceable,  they  should  be  carefully  collected  and  preserved. 

One  circumstance  worthy  of  note  is,  that  the  dung  during  fermentation  can 
lead  to  the  formation  of  ammonia  from  the  nitrogen  of  the  air  and  hydrogen  of 
the  water.  The  efficacy  and  value  of  manures,  then,  depend  not  only  upon  the 
nature  and  relative  proportions  of  the  excrements  and  straw,  their  bases,  but 
also  upon  the  processes  of  their  manufacture  and  modes  of  preservation  and  em- 
ployment. 

The  dungs  obtained  from  the  excrements  of  herbivorous  animals  are  not  equal- 
ly efficacious.  Hog  dung  is  much  less  valuable  as  a  manure  than  that  of  the 
cow  and  ox,  which  latter,  in  their  turn,  are  surpassed  in  richness  by  those  of  the 
horse  and  sheep. 

Below  are  Girardin's  comparative  analyses  of  the  excrements  of  the  cow,  horse, 
and  sheep : 

Com.  Hon^  Sttmp. 

Wrtw 79-79  7l^^6  60-34 

Onanic  matten  soluble  in  water  5-340  4-34  4*10 

laalcohol MO  S-SO  2«0 

Woodyfibre 870  IS-IS  16-96 

Saline  mattera.  riz.,  phoaphatea  of  lime  and  magueala.  -i 
cartMmate  of  lime,  chloride  of  aodinm,  ailii^  off 

•Oka 3    4-95  9^  8-15 


Total lOOOO  lOCHM)  ]00«) 

Sheep  manure  is  considered  the  most  preferable  of  all  other  species.  Being  hard 
and  of  a  shape  which  prevents  a  ready  admixture  with  the  litter,  it  is  slower  to  be 
impregnated  with  the  stable  liquor,  and  consequently  is  less  liable  to  rapid  fer- 
mentation. To  favor  the  decomposition  of  the  straw,  therefore,  it  is  necessary 
to  arrange  it  in  layers,  and  to  wet  it  frequently  before  using  it. 

It  has  Ji)een  calculated  that  the  excrements  of  a  sheep  produced  in  one  night, 
suffice  to  manure  \\  square  yards  of  surface,  or,  according  to  Boussingault,  evea 
one  and  a  third. 

In  comparing,  for  difierent  species  of  animals,  the  weight  of  their  faeces  with 
that  of  their  food,  we  find,  after  Black's  experimeuts,  the  following  relatiaos : 
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Fromthe  ox 0*48  From  the  hone (MS 

from  the«heep 0*10 

Experience  hafi,  moreover,  shown  that  an  ordinary  beef  of  900  poands  produces, 
annually,  from  fifty  to  sixty  metrical  quintals  of  manure.  The  same  quantity  ii 
obtained  from  a  horse  and  a  half,  and  from  ten  to  fifteen  sheep. 

The  nature  of  the  litter  used  necessarily  exercises  a  marked  influence  upon  the 
qualities  of  the  manure.  In  fact,  the  different  kinds  of  straw  rary,  those  of  the 
leguminous  from  those  of  the  cereals,  not  only  in  the  proportions  of  their  salintf 
contents,  but  also  in  their  richness  in  nitrogen. 

Sprengel  makes  the  following  classification  of  the  straws,  ranking  each  accord- 
ing to  its  practical  value.  Annexed,  also,  is  a  Table  of  their  relative  proportioD* 
of  organic  matters  and  saline  substances : 

Orgmiie  8«lid  KHgnte  InM 

Sab'twM'M.  8«b«in<M-«a.  SubHUnrva.  8ub*taM«l 

1.  Colza         ftrAW,                   96-127  3  675           7.  Pea  ttraw,  95029  4971 

2.  Vet':h           ..                     94  ii99  5-101           8.  BHrley,  ..  94-759  5*944 

3.  Buckwheat,  ..                      96*c79  3-1*21            9.  Wheat,  ..  96-483  3'51S 

4.  fietina,           ..                     96-797  3SiO  10.  Rye.  n-iffi  S'79S 

5.  Lentil,          ..                     96  101  3-899  11.  Corn,  ..                     96-015  3*985 

6.  Millet.                                   95-145  4  855  18.  Oat%  91-26tf  5-734 

• 

The  following  analyses  of  Boussingault  and  Payen  show  the  proportion  of  azofe 
in  several  straws. 


Pea  itnw,       1*79  S-^t 


Nitrofmi  p«r  XHioe  p«r                                            Kitrcifaa  per  Thatg  per 

cent         E<iiiiva>«nt.       SM  ner-a.                                                   cant         SqaiTalrat  SS^aoMa. 

1*79           S-^t          ^70S  Oat                ttraw       0-28         142-85  4^«S5 

LentU                            1-01           39-60          1)880  Wheat  (new)    ..           0-24         16668  49-998 

Millet               ..           0-78           51-28          15-384  BHrley               ..           0-2:)         173*90  52-170 

Wheat,  (old)    ..           0-49          81*60         24-990  Rye                               0-17         93&iS»  7U-567 

The  Straw  of  the  leguminous  plants  is,  therefore,  richer  in  nitrogen  than  that 
of  the  cereals,  and,  moreover,  contains  larger  proportions  of  potassa  salts,  and  bj 
putrefaction  gives  more  ulmic  acid  and  disengages  more  ammonia. 

The  latter  are  preferable  in  the  manufacture  of  manures.  Cereal  straws,  poor 
in  nitrogen  and  alkaline  salts,  contain  a  large  portion  of  silica  and  phosphate  of 
lime.  Oat  straw  is  richer  in  potassa  than  other  cereal  straws,  and  the  soil  con- 
taining  this  alkali  produces  good  oats.  Magnesian  earths  are  particularly  ap* 
plicable  to  the  culture  of  buckwheat,  the  straw  of  which  contains  a  remarkable 
quantity  of  magnesia. 

The  mode  of  preserving  the  manure,  during  the  interval  between  its  removal 
from  the  stable  and  application  to  the  soil,  has  a  decided  influence  upon  its  fer* 
tilizing  power.  Its  action  depends  upon  a  carefully  managed  fermentation,  so 
as  to  generate  ammoniacal  salts  and  other  stimulant  principles,  and  at  the  same 
time  prevent  a  partial  volatilization  of  the  ammonia  by  a  too  active  evapora- 
tion. To  this  end,  therefore,  it  is  requisite  to  stack  the  manure  in  broad  heaps* 
so  that  a  too  great  bight  of  the  pile  may  not  cause  a  too  high  elevation  of  tern* 
perature  in  the  interior  of  the  mass. 

To  prevent  the  escape  of  a  part  of  the  ammonia,  the  manure  must  be  fre- 
quently wetted  with  the  juice  which  runs  from  the  stables,  which  should  be  col- 
lected and  saved  for  the  purpose.  It  can  be  pumped  up  from  the  reservoir,  and 
thus  applied  uniformly  and  regularly. 

It  is  also  necessary  to  protect  the  manure  from  the  unequal  washings  by  rainsu 

Some  farmers  prevent  a  too  active  fermentation  of  manure  by  stratefying  it 
with  earth*  It  may  also  be  mixed  with  peat  or  turf,  as  experience  has  shown 
that  a  uniform  compost  of  this  kind  makes  an  excellent  manure. 

Manures  can  be  immediately  used,  fresh  from  the  stable,  and  without  being 
previously  fermented.    Under  this  form  they  are  called  long  or  str^w  manure. 
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Those  which  hare  been  for  some  time  stacked  have  the  name  of  skort  or  /• 
mttnwe*  Both  the  weight  and  volume  of  manures  are  decreased  by  fermema 
CiML    It  has  been  ascertained  that  lOU  Tolunies  of  fresh  manure  are  reduced 

In    ei  dmys  to  73  3  of  its  original  balk,  wilb  a  Umb  oi  3^-7 
..  254         ..     54-3  ..  ..  35  7 

..  Z$4         ..     69*5  ..  ..  37-5 

..  395         ..     47-9  ..  ..  34-8 

Schsttenroan,  the  tkillful  director  of  the  factories  at  BomrwiDer,  has  propoa^ 
m  simple  and  economical  mode  of  effecting  the  fermentation  of  manures.  IV 
dbnsists  io  addini;  to  saturated  waters,  or  sprevdingf  upon  the  dung,  either  sol- 
ytere  of  iron  or  gypsum,  the  sulphuric  acid  of  which,  by  forming  a  fixed  salt  with 
ammonia,  prevents  the  volatilization  of  the  latter.  VFith  due  precaution,  a  ricfaf 
manure  of  great  power  may  after  this  manner  be  prepared  in  two  or  three 
tlontha. 

Jls  has  already  been  remarked,  the  different  manures  vary  in  properties  and 
fertilizing  power.  The  remarkable  difference  between  the  weight  of  an  equal 
Tdlume  of  cow  and  horse  dungs,  for  example,  is  shown  as  follows: 

A  cobic  foot  of  fat  manure  of  ibe  ox  wei^»  57  1-5  Iba^ 
freih  ..  ..  47  1-4     .. 

lat  bone  ••    37  1>9 

freab  ..  ..         ..    29  1-8     .. 

The  better  dung,  and  that  which  may  be  considered  as  normal,  is  from  honieA 
MastBt  and  approximates  in  composition  to  the  following  analysis: 


BabMimcM 


Wwcr 75 

/  Albumen 

MllCIM 

Urr-« 

Btle . 

MiicUafeor  fom 

Kxirnrtive  and  sweet  malten 
;  Salts  pcitasaa,  soda,  ammonis. 


Insolnble 
SttbaiaiicM. 


ReriDoaa  tad  Ibtty  ihatwr 

8iarcb... 

8aha  of  llnw  and  magnetia 
Vegetable  fibie 


^ 


5  -So 


V- ^ 


100 

Boassingault  gives  the  composition  of  a  fantt  Saanure  aged  six  months,  ^ni 
frhieh  he  calls  normal,  as  follows : 

Water 79*30 

Orsanic  iiiH»tancet 14-03  {^  giwm 


Salu  and  earths 0*67  > 


Total lOOSO 

tender  the  nam6  of  street  dung  is  comprised  the  incongruous  mixture  of  mire 
ilfid  filth  which  is  collected  in  cities  by  sweeping  the  streets.  Its  compositioni 
fr  complex,  and  before  being  used  it  should  undergo  fermentation.  During  this 
(Itbcess  large  quantities  of  sulphuretted  hydrogen  gas  are  disengaged.  Lime, 
#hich  is  sometimes  added  to  accelerate  decomposition,  is  apt  to  cause  a  partial 
folds'  of  Ammonia. 

The  mass  should  be  left  undisturbed  for  some  time,  so  that  the  decompositioa 
Dddy  be  thorough.  If  applied  while  fresh,  it  will  ferment  in  the  soil;  and  thus, 
ftf  a  t06  energetic  action,  will  blast  the  roots  of  the  plants. 

The  iiame  of  compost  is  given  to  a  mixture  more  or  less  similar  to  street  dung, 
it  is  formed  of  alternate  strata  of  manures  of  different  compositions.  In  this  way, 
i  l^ile  of  organic  debris,  the  detritus  of  plants,  residual  animal  matters,  and  vraste 
Jbices  of  dwellings  and  manufactories,  may  be  manufactured  into  a  profitable 
tb^fiure ;  but  It  too  often  happens  that,  in  large  cities,  where  these  matters  are 
most  abundant,  the  proSt  they  would  yield  the  farmer  is  lost  by  the  neglect  m' 
dbilectit^g  and  pfeserVitig  theiii, 

Jaufff  et,  a  Pravlncial  fiirmer,  has  proposed  the  Manufacture  of  manure  by  m 
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rapid  and  active  fernientatioo  of  fern,  broom-reeds,  and  organic  residues.  To 
this  end,  the  materials  must  be  finely  divided, — heaped  up  and  moistened  with' 
lye  holding  in  solution  some  mineral  substances,  and  putrefied  organic  matters. 
The  place  of  manufacture  should  be  convenient  to  a  pool,  the  water  in  which' 
can  be  made  foul  by  additions  of  fecal  matter,  urine  and  sewer  filth.  Ashes, 
plaster  and  nitre,  are  necessary  and  advantageous  additions. 

By  wetting  the  vegetable  debris  with  this  lye,  a  very  active  fermentation  it 
produced :  the  confined  air  of  the  mass  facilitates  the  re&ctiun,  and  the  tern 
perature  of  the  interior  rises  as  high  as  167°  Fahrenheit. 

But  this  manure  is  too  expensive,  for  while  4,500  lbs.  will  cost  $4  80,  that 
amount  of  stable  oianure  can  be  bought  for  $2  to  $3.  Nevertheless,  by 
following  the  method  of  Jaufi'ret,  a  sufficiently  economical  manure  can  be  madd 
says  Lucy,  with  the  following  ingredients.  The  cost  of  the  compost  and  its  ap- 
plication per  11,960  square  yards,  will  be  as  follows : 


anhaiidles  ofcolntwl^ 94  75 

fiUU    ..        ..    fern 2  47 

ftmil!  ftraw,  dimiigml 3  43 

89U1IM.  dTplMier 3  44 

1U5  gHlIen*  offecal  mattor 1  14 


29  liogsbeMis  of  Mit  aod  crude  saltpetre  1  1 4 

33\  gmluns  of  iwhe* 2  S>9 

aS|     ..    ordwrcoal  diut 114 

Lwbtir 3  04 


Toud. 


.W^ 


While  leaving  to  agricultural  experience  the.  resolution  of  the  problem  in  s 
practical  and  ecooomical  point  of  view,  we,  on  the  other  hand,  cannot  too  strongly 
reccommend  this  system  of  fabrication,  which  evidently  reposes  upon  an  excel* 
lent  baslB. 

When  the  importance  of  nitrogenous  manures  in  the  nutrition  of  plants  becomes 
fully  known  and  recognized,  all  matters  containing  more  or  less  of  this  element 
will  be  turned  to  account,  and  everywhere  will  be  erected  real  manufactories  for 
their  proper  preparation.  Indeed,  even  now  the  preparation  of  manures  commences 
to  form  a  true  chemical  art — the  object  of  which  is  to  furnish  to  the  land,  under 
the  best  possible  form,  the  supplement  to  that  nourishment  which  the  farmer 
cannot  supply  to  soil  otherwise  well  cultivated,  and  from  which  it  is  desired  to 
draw  the  moat  advantageous  results. 

All  parts  of  animals,  being  rich  in  nitrogen,  form  an  excellent  manure  which 
can  be  used  on  the  s]K)t  in  a  fresh  and  unprepared  state ;  but  to  transport  thent 
to  a  distance,  or  to  preserve  them,  or  to  render  their  effect  more  constant  and 
uniform,  it  is  requisite  to  subject  them  to  a  certain  treatment  that  will,  at  the 
tame  time,  render  them  less  communicative  of  a  bad  taste  to  plants.  The 
slaughter-houses,  where  sick  horses  are  killed  for  their  fat,  possess  advantages' 
for  the  preparation  of  manures  from  ofial  otherwise  wasted. 

To  preserve  the  blood,  indefinitely,  it  must  be  coagulated  at  a  temperature  of 
212°  Fahrenheit,  either  by  a  direct  application  of  heat  to  a  caldron  containing  it, 
or,  more  preferably,  by  the  intervention  of  steam.  In  the  latter  case,  the  blood  can 
be  placed  in  a  wooden  vat.  The  coagulated  portion  is  removed  by  a  large  skimmer, 
then  pressed  until  it  ceases  to  yield  any  more  liquid ;  afterwiird  it  is  dried  either. 
in  the  open  air  or  in  a  heated  room.  Thus  dried  and  pulverized,  it  can  be  pack- 
ed into  casks  for  transportation  and  agricultural  purposes ;  and  being  much  re« 
duced  in  bulk  forms  a  very  rich  manure,  containing  the  large  amount  of  13  to  14 
per  cent  of  nitrogen.  •    • 

In  the  horse  butcheries,  after  having  boiled  the  carcasses  in  wooden  vats  or 
steam  tanks,  they  detach  the  flesh  from  the  bones  and  dry  it,  first  in  the  sun  and 
finally  in  a  dry  room,  until  it  becomes  friable  and  pulverulent.  When  coarse* 
ly  ground  in  a  mill,  this  dried  flesh  makes  an  excellent  manure  which  decom 
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potet  much  slower  than  fresh  meat,  and  at  the  same  time  b  of  more  duraMefer- 
liliziog  power.  Unfortunately,  howerer,  the  hm  of  this  material  in  the  mano- 
lactare  of  prussiate  of  potassa  and  nourishment  of  animals  makes  it  too  ezpen- 
sif  e  except  for  the  most  productive  regetables ;  thus,  for  instance,  it  is  exported 
to  the  Colonies  for  the  culture  of  the  Cane — for  its  richness  in  nitrogen  renders  it 
more  economical  for  transportation  than  other  kinds  of  manure. 

Bones  properly  prepared  constitute  an  excellent  manure  which  is  much  used 
in  England.  In  France,  where  they  are  not  so  plenty,  and  command  a  high 
price  for  the  manufacture  of  bone-black,  they  also  are  used  to  a  limited  extent. — 
Before  being  applied  to  the  soil  they  must  be  freed  of  their  grease  by  a  long 
boiling  in  water.  The  fat  thus  obtained  pays  the  expense  of  its  separation  and 
a  small  profit  additional.  The  bone,  after  being  boiled  and  dried,  must  be  ground 
to  a  coarse  powder  between  channeled  iron  rollers  propelled  by  steam  or  horse- 
power. They  are  first  passed  through  rolls  with  wide  and  coarse  channels,  and 
finished  between  a  pair  with  finer  groores  and  more  closely  set. 

This  manure  (bone-dust)  is  so  well  appreciated  in  England  that  it  commands 
$3  to  S3  50  per  185  lbs. ;  and  1,850  to  7,400  lbs.  are  used  per  2i  acres.  lu  slow 
decomposition  is  a  peculiar  merit  of  this  manure,  as  its  effects  are  perceptible  for 
many  consecutive  years.  While  manures  much  richer  in  nitrogen  during  their 
rapid  decomposition  generate  fertilizing  gaseous  matter  much  faster  than  it  can 
be  assimilated,  the  bone-dust  furnishes  them  gradually  and  produces  in  the  end 
more  profitable  results. 

When  the  gelatine  and  glue  have  been  extracted,  or  when  the  bones  bare  for 
a  length  of  time  been  exposed  to  the  irregularities  of  the  atmosphere,  their  fertili- 
zing power  becomes  impaired,  and  is  less  than  that  of  new  bones  proportionably 
as  the  organic  matter  has  decreased. 

There  are  mills  in  various  parts  of  the  world  for  grinding  boiled  bones  and 
the  refuse  of  the  comb  and  button  factories  ;  and  the  powder  thus  obtained,  when 
dried,  consists,  per  220  lbs.,  of 

Combustible  animml  matter 43-86 

Pbospbato  aud  carbooate  of  lime 56-14 — ^lOtHM 

This  analysis  approximates  very  nearly  to  the  normal  constitution  of  bone. 

The  animal  matter  of  bones,  doubtless,  plays  an  important  part  in  their  applica- 
tion to  Agriculture ;  but  it  would  be  false  not  to  recognize  the  importance,  and  even 
absolute  necessity,  of  the  phosphate  of  lime  in  the  bones.  The  exportation  of  meat 
or  grain  from  a  farm  is  equivalent  to  the  exportation  of  earthy  phosphates,  because 
the  bony  structure  of  animals  is  formed  of  it,  and  grain  contains  it  in  large  quan- 
tities. In  order  to  revive  lands,  therefore,  these  phosphates  must  be  restored  to 
it,  for  light  soils  naturally  have  but  very  little.  Consequently,  the  most  simple 
method  is  to  impregnate  the  soil  with  the  urine  or  fecal  matters  of  man,  which 
the  consumption  of  the  grain  has  produced,  or  with  the  bones  of  the  animals 
whose  flesh  has  been  exported  or  otherwise  consumed. 

The  natural  phosphate  of  lime  would  also  make  an  excellent  ameliorator,  and 
its  application  will  doubtless  be  well  worth  the  expense. 

Among  the  economical  means  of  restoring  to  the  soil  all  the  essential  ingre> 
dients  that  have  been  abstracted  from  it  by  vegetation.  Chemistry  enumerates  am- 
monia and  the  earthy  phosphates,  as  of  chief  importance.  Boussingault,  who  has 
also  tried  the  ammonia-magnesian  phosphate,  recommends  its  use,  as  espe- 
cially advantageous  in  the  culture  of  a  variety  of  maize  known  as  Mais  quaran* 
tuin* 
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The  most  commoa  and  well-kDown  manufactared  manure  is  doubtless  the 
Poudrelte,  which  is  prepared  from  the  contents  of  privies,  and  contains  the 
earthy  phosphates  in  connection  with  fecundant  animal  matters.  An  extensive 
factory,  established  at  the  very  gates  of  Paris,  gives  great  value  to  fecal  matters 
by  reducing  them  to  a  suitable  condition  for  transportation  to  a  distance.  Thus 
a  large  amount  of  material,  which  in  other  large  cities  is  useless,  becomes 
transformed,  by  some  skill,  into  a  source  of  profitable  revenue. 

But  it  must  be  remarked,  that  the  mode  of  preparing  the  poudrette  pursued  at 
Montfaucon  is  very  imperfect,  as  it  not  only  incommodes  the  vicinity,  but  occa- 
sions a  loss  of  a  great  part  of  the  gases  most  useful  to  vegetation.  As  the  method 
is  siill  in  prevalent  use,  we  deem  it  necessary  to  give  a  more  correct  process. — 
It  is  briefly  as  follows: 

The  operation  is  conducted  in  six  or  seven  perfectly  tight  large  reservoirs, 
placed  in  an  elevated  position  and  above  the  neighboring  dwellings.  These  cis- 
terns are  arranged  with  coupling  connections  so  that  they  may  be  united  together 
or  disconnected  at  will.  One  of  them,  much  more  elevated  than  the  rest,  is  also 
of  a  proportionally  greater  capacity.  This  is  the  recipient  for  all  the  collected  fssces 
of  the  City  of  Paris,  which  is  emptied  in  from  casks  specially  appropriated  for 
its  first  reception.  The  reservoir  is  of  irregular  shape,  being  of  330  feet  long,  150 
to  17d  wide,  and  30  deep ;  and  it  is  in  this  vessel  that  the  liquid  is  separated, 
merely  by  decantation  from  the  solid  portion.  It  is  drawn  oflT  through  a  conduit, 
and,  passing  through  a  wicker  sieve,  falls  into  one  of  the  vessels  beneath.  There 
should  be  five  or  six  of  these  receiving  vessels,  and  each  of  50  to  80  square  me- 
tres capacity ;  but  having  to  contain  less  solid  matter,  they  are  not  necessarily  so 
deep  as  the  upper  cistern.  As  has  been  remarked,  these  vats  communicate  with 
each  other,  so  that  there  may  be  a  systematic  deposition  of  the  matters  suspended 
in  the  liquid  running  from  the  upper  cistern.  The  thin  juices  then  pass  consecu- 
tively through  all  the  vats,  and  are  again  filtered  through  a  fine  wicker  which 
catches  the  solid  particles,  and  allows  the  free  egress  of  the  liquid  into  a  conduit 
which  connects  with  a  sewer  emptying  into  the  Seine. 

From  this  it  will  be  readily  seen  that  the  lower  cisterns  are  a  long  time  bein^ 
filled  with  solid  matter ;  a  year  or  more  frequently  elapses  before  one  is  full 
"When  it  is  so,  after  several  days'  repose  it  is  freed  of  its  liquid  with  a  pump 
syphon,  or  by  drawing  off.  Each  vat  is  emptied  in  its  turn,  and  again  set  for  the 
reception  of  thin  juices  which  are  constantly  flowing  from  the  large  uppei 
cistern.  This  latter,  when  sufficiently  full  of  solid  matter,  must,  aAer  the  ex- 
cess of  liquid  has  been  drawn  off,  be  worked  in  the  same  manner  as  the  lower 
vessels. 

The  vats  of  Montfaucon  are  so  badly  arranged  as  to  render  it  necessary,  while 
working  the  upper  vat,  to  continue  adding  the  uightsoil.  Care,  however,  is 
taken  to  immediately  separate  the  more  liquid  portion  and  run  it  into  the  lower 
Tessel.  The  process  will  be  more  readily  and  uniformly  conducted  if  there  are 
two  reception  reservoirs,  so  that  while  one  is  being  worked  the  other  can  be  filled. 
The  mode  of  operating  and  of  managing  the  vats  is  very  simple.  When  the 
matters  have  been  sufficiently  drained,  open  the  gangways  leading  to  the  bot- 
tom of  the  reservoirs,  and  then  gradually  lift  out  all  the  matter.  The  dung- 
carts  empty  their  contents  upon  a  contiguous  field,  where  it  is  dried  in  manner 
as  follows.  The  fecal  matter  is  first  spread  uniformly  over  the  whole  extent  of 
the  lot,  and,  after  some  hours,  must  be  harrowed  so  as  to  present  new  surfaces 
for  evaporation,  and  thus  hasten  its  desiccation.     The  harrowing  is  repeated 
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sereral  times,  and  UDiil  the  drying  is  complete ;  then  the  matter  most  be  thrown 
into  piles,  aiu]  after  a  proper  repose,  again  spread  out  into  thin  laj'ers  and  crushed 
Co  powder  The  gravel  and  other  coarse  impurities  wilh 'which  it  may  be  con- 
laminated  are  separated  by  a  riddle  or  siere.  Thus  prepared,  the  poudrette  is 
ready  for  use  or  exportation.  In  the  mean  time  it  is  stacked  in  piles  of  two  or 
three  cubic  metres*  bulk. 

At  Montfaucon  they  receive  daily  nearly  600  cubic  metres  of  solid  and  liquid' 
matters,  from  which  are  prepared  about  100  cubic  metres  of  poudrette. 

Of  late  years,  a  new  art,  based  upon  Jacquemart*s  experimenu,  has  enabled* 
the  useful  transformation  of  the  li({Uid  portions  previously  wasted.  A  part  of  the 
thin  juices  is  thus  made  into  sulphate  of  ammonia  and  other  ammoniacal  salts. 
There  is  a  factory  constructed  near  this  locality,  but  it  consumes  at  most  onlf 
90  to  100  cubic  metres  of  urine  ;  the  remainder  being  thrown  into  the  Seine.  A 
greater  perfection  of  this  art  will  doubtless  enable  the  utilization  of  all  the 
ammonia  and  other  salts  which  are  contained  in  the  refuse  urine. 

There  is  no  doubt  that,  after  having  withdrawn  the  ammonia  by  lime,  as  is 
done,  the  muddy  residue  will  make  an  excellent  manure  for  the  irrigation  of  ar- 
tificial meadows,  as  it  contains  all  the  requisite  phosphates,  much  alkaline  sale; 
aad  even  organic  matters. 

The  poudrette  prepared  as  we  have  directed  sells  at  80  cents  per  26}  gallons. 
Of  late  years  the  manufacture  has  been  carried  on  at  the  Forest  of  Bondy,  M. 
Mary  having  constructed  a  conduit  of  great  diameter  for  the  conveyance  thereto 
of  the  liquid  previously  separated  from  the  poudrette  vats.  The  transportatioii 
and  disinfecting  of  the  solid  matters,  thus  reduced  to  a  fifth,  ofiers  comparatively 
much  greater  facilities.  The  arrangement  of  the  vats  at  Bondy  is  superior  to 
that  at  Montfaucon,  in  having  two  complete  systems ;  but  thedifierence  in  levels' 
being  less,  much  more  manual  labor  is  demanded.  Another  conduit  conveys  the 
excess  of  thin  juices  into  a  town  sewer  emptying  into  the  Seine.  Thus,  as  at 
Uontfaucon,  the  urines  will  be  lost,  though  they  contain  nitrogen  enough  to 
make  them  three  times  as  valuable  to  Agriculture  as  the  poudrette.  Future 
skill  will  doubtless  take  advantage  of  this  source  of  wealth,  which  is  now 
thrown  into  the  river.  They  might  already  use  two  methods  for  the  purpose. 
One  is  indicated  by  the  elevation  of  the  vats  at  Bondy  above  the  plain  of  St. 
Denis,  where  the  ihin  liquors  could  be  well  employed  for  irrigating  and  greatly 
fertilizing  the  surrounding  plains.  If  it  is  necessary  to  dilute  the  urine  witb 
water  in  order  to  modify  its  energy,  the  proximity  of  the  canal  whose  level  is 
above  that  of  the  cisterns,  renders  this  operation  comparatively  easy.  The 
quantity  6t  urine  thus  disposable  is,  however,  much  greater  than  is  needed  for 
a  field  even  five  times  as  large  as  that  of  St.  Denis. 

The  other  method  of  rendering  the  urines  useful  is  to  convert  them  into  sul- 
phate of  ammonia.  Since  Chemistry  has  shown  the  feasibility  of  using  this  salt 
for  the  fertilization  of  the  earth,  a  number  of  experiments  have  been  performed 
on  a  large  scale  in  many  parts  of  Europe.  In  England  its  use  has  produced  most 
profitable  effects,  and  in  France,  where  the  subject  has  been  investigated,  equally 
favorable  results  were  obtained.  We  will  cite  one  essay  of  many,  viz.,  that  on 
a  large  scale  by  Euhlmann  (of  Lille)  and  Schattenmann. 

Its  large  amount  of  nitrogen  (21  per  cent.)  renders  the  sulphate  of  ammonia 
one  of  the  richest  of  azotized  manures ;  and  hence  there  will  be  gre^t  economy 
in  transforming  the  urines  of  Bondy,  Montfaucon  and  elsewhere  into  sulphara 

•  A  metre  ii  eqael  to  39-37100  EngHih  Indiei. 
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of  ammoDia  by  sulpbaric  acid.  We  will  prove  by  figures  that  under  present  cir- 
xumstaDces,  and  notwiihstanding  the  interposition  of  sulphuric  acid  and  the  ex« 
penses  of  preparation,  that  the  sulphate  of  ammonia  can  be  furnished  at  a 
"cheaper  rate  than  most  manures,  with  which  it  can  successfully  compete  even 
at  its  present  prices. 

For  example,  let  us  compare  the  sulphate  of  ammonia  with  the  poudrette  of 
^Uontfaucon.  The  pure  salt  now  sells  at  $11  40  per  220  lbs ,  and  it  contains  31 
per  cent,  of  nitrogen.  The  poudrette  sells  for  about  85  cents  per  220  lbs.,  and 
contains,  according  to  Payen  and  Boussingault,  but  1*6  per  cent,  of  nitrogen. 
DUpposing,  then,  that  the  value  of  a  manure  is  exactly  proportional  to  the 
quantity  of  nitrogen  which  it  contains,  it  follows  that  220  lbs.  of  sulphate  of 
ammonia  will  produce  the  same  effect  as  2,900  lbs.  of  poudrette,  which  amounts 
to  the  same  as  saying  that  $11  40  of  the  first  is  equal  to  $11  40  of  the  latter. 
It  is  true  that  the  action  of  the  poudrette  is  ndt  limited  to  its  nitrogen,  for  it  con- 
tains salts  which  are  excellent  ameliorators  of  moist  soils.  Moreover,  its  or- 
ganic matters  have  the  effect  of  modifying  the  properties  of  water  or  of  the  air 
absorbed  by  the  roots.  But  as  the  expense  of  transporting  the  sulphate  is  ten 
times  less,  and  as  the  substances  which  furnish  the  elements  other  than  nitro- 
gen may  be  had  at  a  price  much  lower  than  that  of  poudrette,  we  may  hope 
economical  and  profitable  results  from  the  use  of  the  sulphate  of  ammonia 
combined  with  dung,  turf  and  bone-dust.  The  price  of  the  sulphate  afore- 
mentioned is  that  of  the  commercial  article.  If  it  were  extensively  used 
for  agricultural  purposes,  the  price  would  be  brought  down  to  $7  60,  and 
lower. 

Without  dwelling  upon  the  manufacture  of  sulphate  of  ammonia,  we  will 
only  remark  that  the  urines  received  at  Montfaucon  would  suffice  to  produce 
4,400,000  lbs.  of  that  salt,  representing  in  nitrogen  57,200,000  lbs.  of  poudrette, 
or  even  220,000,000  lbs.  of  ordinary  manure.    It  can  be  inferred  from  these  fig- 

'  ures,  of  what  great  import  to  Agriculture  is  the  thorough  solution  of  the  ques- 
tion of  the  availability  of  the  sulphate  of  ammonia  as  a  fertilizing  agent,  and  how 
invaluable  would  be  the  result,  if  long  experience  shall  verify  the  success  that 
some  have  already  attained  in  its  use. 

In  what  manner  should  the  sulphate  of  ammonia  be  applied  to  the  soil  ?  This 
is  a  question  yet  unsolved.  Some  advise  its  use  in  solution  of  one  or  two 
thousandths  at  least,  but  under  this  form  it  is  not  applicable  in  all  localities; 

'moreover  it  requires  the  expense  of  additional  labor. 

It  is  probable  that  as  good  results,  with  less  expense,  will  follow  by  sowing  it 
either  in  a  free  state  or  mixed  with  earth  or  chalk,  provided  the  time  of  its  ap- 
plication is  favorable,  so  that  the  too  active  effect  of  the  manure  may  not  injure 
Tegetaiion.    However,  the  experiments  under  this  form  have,  so  far,  proved  less 

"^  favorable  and  eflective. 

The  great  value  of  refuse  bone-black  (from  sugar  refineries)  as  a  manure,  and 
its  advantageous  effects,  are  fully  known  and  appreciated.  Unfortunately,  how- 
ever, commerce  furnishes  a  too  limited  quantity  for  agricultural  purposes,  and 

'  consequently  it  has  been'  proposed  to  form  a  substitute  of  similar  properties  by 
cbuimingling  disinfected  fecal  matters  with  a  cheap  charcoal. 

This  new  manure,  called  animalized  hlackt  is  made  with  carbonized  vegetable 
mould  and  nightsoil,  and  thus  a  substance  is  produced  which,  in  fact,  possesses 

.^most  of  the  properties  of  the  animal-black  from  the  refineries.    Moreover,  this 

'eompost,  by  its  absorbent  power,  retains  the  ammoniacal  compounds  as  they  are 
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generated,  and  yields  tbem  gradually  and  in  nniform  proportions  to  the  growing 
planL  It  is  this  slow  and  regular  production  of  ammouia  which  gives  also  lo 
the  bone-biack  a  fertilizing  Talne  so  much  greater  than  that  indicated  by  the 
Table  of  equivalents. 

This  effect  of  retarding  decomposition  is  especially  advantageoos  m  the  afore- 
mentioned instance,  for  almost  the  sole  inconvenience  in  the  use  of  fecal  mat- 
ters as  manure,  in  the  usual  manner,  consists  in  their  too  sodden  and  rapid 
action. 

For  this  manufacture,  a  mould,  as  rich  as  possible  in  organic  debris,  should  be 
•elected,  so  that  by  charring  it  may  furnish  a  sufficient  quantity  of  eoaL  It 
should  also  be  pulverulent,  easily  divisible,  and  not  liable  to  become  cioUtd 
during  charring,  as  will  happen  when  it  is  too  argillaceous. 

It  must  be  confessed,  however,  that  even  under  the  most  favorable  circam- 
stances,  the  charred  mould  is  far  from  comparable  in  absorbent  properties  to 
animal  charcoal,  and  perhaps  in  this  respect  the  processes  employed  might  ad- 
mit of  modification.  Still,  these  plans  yield  a  charred  mould  sufficiently  cheap 
for  an  extensive  and  profitable  application.  This  plan  seems  to  be  the  best  sub- 
stitute for  the  manufacture  of  poudrette.  Indeed,  by  the  use  of  charred  mould, 
we  obtain  manure,  rich  in  nitrogen,  which  retains  and  renders  useful  all  the 
animal  parts  of  fecal  matters,  and,  moreover,  presents  itself  in  a  form  convenient 
for  application. 

This  manure,  which  is  sufficiently  rich  tb  be  exported,  can  be  made  rapidly, 
that  is,  in  a  month  during  summer,  and  in  two  months  when  the  temperature  is 
low.  Moreover,  in  its  manufacture  there  is  no  disengagement  of  disagreeable 
odors,  as  is  the  case  with  poudrette,  which  in  its  preparation  requires  a  muck 
louder  time,  and  loses  a  portion  of  its  ammoniacal  components. 

As  regards  the  value  of  the  products  of  these  two  systems  of  fabrication,  there 
b  but  little  difference,  though  the  animalized  black  is  generally  the  richer ;  in  fkct^ 
we  might  impart  to  it  3  per  cent,  of  nitrogen,  an  amount  rarely  contained  in  com- 
mercial poudrette.  It  is  true  that  Fayen  and  fioussingault  foimd  in  the  pou- 
drette of  Belloni  4-4  per  cent,  of  nitrogen,  but  that  of  Montfaucon  contains  at 
most  but  2-67  per  cent.  The  medium  dry  poudrettes  have  but  2  and  some  only 
1*6  per  cent,  of  nitrogen. 

It  is  true  that  by  this  mode  of  preparation  and  reduction  of  bulk,  the  pou- 
drette contains  the  salts  and  the  phosphates  of  a  large  quantity  of  fecal  matter, 
concentrated  in  a  small  bulk,  with  equal  richness  in  nitrogen,  and  value  greater 
than  that  of  animalized  black,  which  also  contains  phosphates,  but  in  a  much 
less  proportion. 

Nevertheless,  I  do  not  consider  this  a  great  disadvantage  in  the  black,  for  by 
a  comparison  of  the  analyses,  it  is  seen  that  the  ratio  of  nitrogen  to  phosphorus 
is  almost  the  same  in  fecal  matters  and  in  a  great  number  of  plants ;  whence 
it  follows  that  the  quantity  of  animalized  black  sufficient  to  furnish  the  nitrogen 
requisite  for  a  crop  would  also  yield  the  amount  of  phosphorus  which  the  crop 
should  contain.  It  is  true  also  that  the  animalized  black  is  not,  in  this  respect, 
a  complete  manure,  for  as  its  richness  in  nitrogen  is  greater  than  that  of  other 
constituents  useful  to  vegetation,  it  requires,  like  some  other  manures,  to  be  as- 
sisted by  a  complemental  manure. 

To  facilitate  such  calculations,  it  would  be  useful  to  make  Tables  of  equiva- 
lents for  the  principal  mineral  substances  which  enter  into  the  composition  of 
plants,  similar  to  that  which  has  been  made  for  the  most  useful  elementt  nitrogeo. 
(leoi 
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The  definite  quality  of  a  manure  should  depend  upon  the  rank  that  it  would 
have  in  each  of  these  Tables. 

Banronet  &  Co.  make  the  animalized  black  by  a  process  consisting  of  two  steps : 
first,  the  extraction  of  the  fecal  matters  of  privies,  and  then  their  transformation 
into  manure.  Before  the  removal  of  the  fecal  matters  from  the  wells,  they  are 
disinfected,  and  for  this  purpose  two  equally  good  substances  are  employed  :  the 
first  is  the  residue  from  the  manufacture  of  the  proto-sulpbate  of  iron,  and  may 
generally  be  purchased  at  a  low  rate.  Where  there  is  a  choice  of  residues,  those 
should  be  preferred  which  are  the  least  acid  and  most  rich  in  peroxide  of  iron, 
and  even  sometimes  in  zinc.  The  mode  of  action  of  these  salts  is  feadily  com- 
prehensible. 

Another  substance  used  for  this  purpose  is  a  solution  of  the  preceding  matter 
united  with  an  equal  quantity  of  solution  of  common  soap,  which  is  thrown  into 
the  trench.  A  metallic  oleate  is  thus  formed,  and  being  of  easier  decomposition 
by  sulphuretted  hydrogen  and  sulphydrate  of  ammonia  than  are  the  sulphates,  the 
soap  and  greasy  matters  are  useful  in  this  operation,  for  protecting  the  surface 
of  liquids  with  an  oleaginous  layer  which  opposes  the  diffusion  of  sulphuretted 
hydrogen  and  sulphydrate  of  ammonia. 

The  fecal  matters  are  drawn  from  the  privies  by  dredging  buckets  attached  to 
an  apparatus  called  a  Machine  Frederic.  It  occupies  but  little  space,  and  can 
be  conveniently  used  in  any  of  the  houses,  as  it  only  requires  an  opening  into 
the  cess-pool  of  about  li  by  1  foot  for  its  entrance.  For  the  convenience  of 
perfectly  emptying,  the  privy  wells  should  be  concave  at  the  bottom ;  it  hence 
follows  that  the  consistency  of  these  matters  is  not  very  great.  Without  these 
precautions  it  is  necessary  to  finish  their  removal  in  the  usual  manner.  The 
matter  drawn  up  in  the  dredges  is  immediately,  and  without  an  instant's  ex- 
posure, turned  into  casks,  for  the  whole  apparatus  being  inclosed  with  sheet 
metal,  the  disengaged  gas  will  be  driven  into  the  air  through  a  small  apart- 
ment containing  chloride  of  lime.  By  this  arrangement,  even  when  operating 
during  the  day,  there  is  scarcely  any  perceptible  unpleasant  odor,  though 
the  material  may  not  have  been  disinfected  previous  to  its  removal  from  the 
privies. 

These  fecal  matters  transported  to  the  factory,  are  there  converted  into  ma- 
nure and  mixed  with  charred  soil ;  for  the  disinfection  produced  by  the  sulphate 
of  iron  will  not  be  permanent.  They  are  consequently  turned  into  vats  and  therein 
treated  by  the  shovelfuU  with  nearly  their  volume  of  charred  soil.  After  thorough 
incorporation  of  the  whole,  by  stirring,  the  matter  is  left  to  deposit,  and  after 
having  collected  about  the  center  of  the  vat,  where  the  bottom  is  most  elevated, 
the  liquid  which  remains  is  ran  ofi"  through  gates.  The  bottom  of  the  vat  has  a 
slope  of  about  two-hundredths  of  a  metre. 

This  compost  is  spread  out,  under  cover,  upon  an  impermeable  soil,  and  left  to 
dry  in  the  air.  To  hasten  the  desiccation,  new  surfaces  should  be  presented  by 
occasional  stirring.  When  the  drying  is  complete,  add  to  the  first  mixture,  a 
second  time,  its  volume  of  fecal  matters,  and  operate  as  at  first.  Repeat  this 
process  until  the  soil  forms  nearly  a  fourth  of  the  resultant  product ;  this  hap- 
pens about  the  third  mixing,  generally,  when  the  operation  has  been  properly 
conducted,  and  especially  when  .the  fecal  matters  employed  contain  a  large  pro* 
portion  of  solid  products. 

This  plan  of  working,  during  which  there  is  but  little  disagreeable  odor 
emitted,  requires  about  one  month  in  summer  and  two  in  wmter.    The  season 
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most  farormble  to  the  manufacture  is  spring,  and  it  is  then  that  the  greatest  poa> 
sible  number  of  emptyings  should  be  made. 

The  charred  soil  was  formerly  prepared  in  pots,  Imt  Barronet  has  snhstimtad 
an  economical  furnace. 

The  soil  as  it  comes  from  the  furnace  (alls  into  a  sheet-iron  eztinguiiherp 
wherein  it  cools,  free  from  exposure  to  air.  It  is  used  as  sooo  as  cold  in  oider  to 
obtain  the  full  effect  of  its  absorbent  qualities,  and  should  be  powdered  and  sie? ed 
as  6ne  as  possible.  It  is  better  if  a  little  argillaceous,  because  the  coal  which  it 
contains  is  then  more  divided  and  absorbent.  But  if  the  proportion  of  clay  is  too 
great,  the  mould  becomes  clotted. 

The  addition  of  a  small  quantity  of  carbonate  of  lime  increases  its  durability 
and  makes  it  flow  more  readily.  There  must  be  but  rery  little,  for  if  much  lime 
is  formed  during  heating,  ammonia  will  be  disengaged  at  the  moment  of  mixing 
the  soil  and  fecal  matters.  It  is  well  also  to  slightly  moisten  the  soil  before 
carbonization,  fur  the  aqueous  rapor  generated  by  the  beat  carries  off  the  air  ex* 
isting  in  the  interstices  of  the  soil  of  the  upper  apartment.  In  this  way  the  car- 
bonization is  effected  almost  entirely  apart  from  air,  while,  if  the  soil  is  too  dry, 
it  nearly  always  happens  that  instead  of  carbonizing,  it  bums,  although  it  has 
only  been  at  a  dull  red  heat. 

175  to  200  cubic  feet  of  soil  can  be  carbonized  during  24  hours,  in  a  fnmaea 
of  20  feet  hight,  and  under  these  circumstances  the  whole  expense  of  35|  cubic 
feet  of  charred  soil  will  be  about  95  cents. 

An  establishment  for  a  medium  sized  city,  say  of  20,000  inhabitants,  wiU  coat 
f3,800  to  $4,750,  that  is,  for  utensils,  furnaces  and  every  other  requisite.  8uch 
a  factory  will  yield  per  annum  600  cubic  metres  of  salable  manure,  which  at  85 
cents  per  3i  cubic  feet,  the  usual  price  for  manure  of  3  per  cent,  nitrogen,  equaja 
$5,700. 

At  the  rate  of  76  to  95  cents,  the  animaiized  black  has  the  advantage  over  tl|e 
dung ;  for  while  the  11,960  square  yards  of  land  require  of  the  former  hut  70  to 
80  cubic  feet  at  the  gross  expense  of  $19  to  $23  75,  it  needs  22,000  lbs.  of  na^ 
nure,  which  cost  $34  20,  and  are  of  more  difficult  transportation. 

If  the  animaiized  black  is  not  yet  as  perfect  a  manure  as  could  be  desired,  it 
is  nevertheless  one  of  the  best  means  of  wholly  using  the  products  of  the  priviv, 
and  offers  great  advantages  with  ref^pect  to  health  and  Agriculture. 

It  would  be  both  politic  and  desirable  for  the  different  Municipalities  to  com* 
pel  the  proprietors  to  construct  their  privy*wells  perfectly  water-tight,  atfd  of 
'  cement  within,  so  as  to  avoid  infiltration  and  to  protect  them  from  rains.  When 
this  measure  shall  have  been  generally  employed,  the  vegetable  richness  of  the 
soil  will  be  completely  regenerated,  for  the  immense  quantity  of  manaie  wJiich 
it  might  receive  would  soon  revive  its  fecundity.  Agriculture  and  hygeineara 
then  equally  interested  in  the  success  of  this  new  manufacture. 

The  value  of  a  manure  can  only  be  determined  by  agricultural  experience ;  hot 
'  the  chemist  can  furnish  useful  data  for  the  proper  management  of  the  experi* 
ments.  In  fact,  it  is  by  chemical  analysis  that  we  ascertain  the  precise  natnra 
and  properties  of  materials,  either  organic  or  mineral,  which  a  given  harreai  re* 
moves  from  the  ^oil  that  produces  it,  and  if  this  determines  the  absence  af 
'earthy  phosphates,  alkaline  salts,  potassa  and  aulphur,  these  roust  be  restored 
again  before  the  land  can  recover  its  fertility.  Chemical  researches  have  also 
proved  that  which  is  now  an  established  fact,  the  active  efficiency  of 
in  manures,  and  that  of  nitrogenous  matters  gancnlly. 
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Manures  should  always  contain  ammonia  or  nitrogenous  matters  capable  of 

yielding  it ;  but  as  to  the  collected  vegetable  or  animal  offal  which  contain  the 

requisite  nitrogenous  matter,  as  well  also  in  their  ashes,  the  salts  necessary  for 

TegetatioD,  a  question  arises  whether  it  is  useful  or  dangerous  to  subject  them 

to  a  prolonged  fermentation  ?  Is  muck  better  than  the  litter  which  produces  it  ? 

I  have  no  hesitation »  and  I  belieye  no  farmer  would  have  any,  in  declaring 

that  dung  is  much  more  efficacious  than  the  materials  which  furnish  it  would  be 

in  their  natural  state.    There  are  two  causes  contributing  to  this  special  efficacy. 

The  first  is  the  formation  of  ammonia  generated  during  the  fermentation  of  the 

muck  and  resulting  from  the  reciprocal  action  of  the  hydrogen  of  the  water  and 

the  oxygen  of  the  air.     Consequently,  the  muck  may  be  richer  in  nitrogen  than 

its  components,  if  the  fermentation  has  been  properly  managed.     The  second 

circumstance  rnflnenciBg  the  special  activity  of  the  muck  is  the  presence  of  brown 

acids,  which  evidently  have  a  great  affinity  for  the  oxygen  of  the  air  contained 

in  the  water,  converting  it  into  carbonic  acid.     If  the  water  of  the  muck  contains 

ammoniacal  salts  formed  by  such  acids,  the  action  of  the  oxygen  of  the  air  will 

create  the  presence  of  the  carbonate  of  ammonia  in  the  solution. 

Mow  every  one  knows  that  it  would  be  very  different  for  a  plant  to  absbrb,  bf 
its  roots,  aerated  water  containing  carbonate  of  ammonia  in  solution,  or  watte 
deprived  of  air  containing  carbonic  acid  and  carbonate  of  ammonia. 

Such  seems  to  me  to  be  the  part  of  the  muck  which  gradually  supplies  the 
water  with  very  combustible  materials,  capable  of  attracting  oxygen  from  the  air, 
and  of  transforming  it  into  carbonic  acid:  and  which  contains,  moreover,  ammo- 
nia, together  with  alkaline  and  earthy  salts.  If  neither  meat  nor  grain  is  ex- 
ported, then  it  becomes  the  medium  through  which  the  ingredients  of  the  sott, 
abstracted  during  vegetation,  are  restored  to  it  Bone-dust,  urines  and  the  Tike* 
however,  are  the  most  prolific  sources  of  the  earthy  and  alkaline  salts  and  phos- 
phates, and  are  the  best  manures  for  reviving  land,  exhausted  by  the  removal  6f 
grain  and  live-stock. 

But  theulmaie  of  ammonia,  as  a  source  of  carbonate,  which  has  latterly  beieti 
too  much  neglected,  is  also  a  manure  worthy  the  particular  attention  of  farmers. 
Its  constant  presence  in  muck  is  a  matter  for  consideration,  and  indicates  plainly 
the  utility  of  those  previous  fermentations  of  the  components  of  muck,  to  whidh 
Jauffrei  has  directed  the  attention  of  agriculturists. 

<  Jacquemart,  quoted  above,  has  communicated  to  roe  the  following  remarks 
upon  ammoniacal  salts  as  manure : 

*•  In  1832  and  1833,  I  tried  various  plans  of  extracting  ammoniacal  salts  frOln 
suhslaaces  which  would  furnish  liberal  proportions,  with  the  view  of  ascekttfbi. 
ing  whether  salts,  rich  in  nitrogen,  if  cheap  and  abundant,  whould  not  be  tf 
beneficial  and  profitable  application  to  Agriculture." 

**  1  found  that  150  lbs.  of  poudrette  are  equivalent  in  nitrogen  to  10  lbs.  of  ctys- 
taAiaed  sulphate  of  ammonia,  and  53  per  cent  of  the  nitrogen  exists  as  ready- 
ovmed  carbonate  of  ammonia,  and  47  per  cent,  is  comprised  in  organic  matters."* 
**  This  result,  and  the  promptness  of  the  action  of  poudrette  upon  Vegetatfiiytt^ 
lead  to  the  idea  that  the  carbonate  of  ammonia  might  be  very  favorable  to  its  d^ 
velopment,  and  that  to  this  salt  should  be  attributed  the  energetic  influence  of  th« 
poudrette  and  Flemish  manure.  In  fact,  when  this  manure  is  employed,  all  tha 
urea  of  the  urines  is  transformed  into  carbonate  of  ammonia,  and  this  salt  is  ia 
greater  proporttoo  than  all  others.** 
•'  Circumstances  did  not  permit  me  to  cootiDiie  these  researches,  and  I  only  pro» 
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jessed  far  enough  to  prove  that  the  sub-carbonate  of  ammoQia  has  a  yery  bene- 
ficial influence  upon  yegetation.  My  essays  upon  the  applicability  of  ammooia- 
cal  salts  to  Agriculture,  were  limited  to  April,  1843.    They  had  for  their  object, 

1st.  To  determine  the  value  of  sub-carbonate  of  ammonia  as  a  manure  or  stima 
lant,  in  comparison  with  the  poudrette  as  the  standard. 

2d.  The  use  of  these  matters  in  small  bulk  and  in  convenient  form. 

The  poudrette  was  applied  in  the  proportion  of  25  bushels  per  acre.  As 
has  been  said,  150  lbs.  represent,  in  nitrogen,  10  lbs  of  crystalized  sulphate  of  am- 
monia ;  3,000  lbs.,  therefore,  are  equivalent  to  200  lbs.  of  sulphate." 

'*  The  quantities  of  ammoniacal  salts  were  proportioned  so  as  to  contain  as 
much  nitrogen  as  the  poudrette,  and  were,  per  2i  acres. 

180  gallons  sub-carbonate  in  solution,  formed  of  1  equivalent  of  acid. 

8      ..  of  ammonia  repre«mthigSOOlb«.ofsQlphaia. 

. .     Carbonate  in  aolatbn,  formed  of  9  eqniva.  of  acid  and  2  eqaivs.  of  ammonia  . . .  .800  Iba. 
800  lbs.  of  Mdphate  in  solution  ..  ..  ..  ..  ..  ..        ..  SOOlbiL 

**  In  order  to  the  ready  and  easy  transportation  and  distribution  of  the  solutiona 
of  ammoniacal  carbonate,  they  should  be  heated  with  charcoal,  or  other  porooa 
matters,  in  quantity  sufficient  to  form  a  thoroughly  impregnated  mass.  It  will 
be  seen  in  the  essays  of  October,  1843,  that  the  solution  of  the  carbonate  can  be 
employed  in  a  reduced  volume  of  one-half,  merely  doubling  the  quantity  of  salt 
then  the  bulk  of  the  manure  is  reduced  to  that  of  poudrette." 

**  The  sulphate  of  ammonia  was  used  in  two  states : 

1st.  As  solution  in  six  times  its  weight  of  water,  imbibed  by  dry  calcareous 
matter  in  powder. 

2d.  In  the  form  of  powder,  and  sown  similarly  as  fine  seed.  To  prevent  the 
formation  of  carbonate  of  ammonia,  the  calcareous  matter  must  not  be  wetted 
with  the  solution  of  sulphate.  In  fact,  a  mixture  of  chalk  or  marl,  and  sulphate 
of  ammonia,  when  placed  in  a  flask,  emits  an  ammoniacal  vapor,  strong  enough 
to  blue  a  reddened  litmus  paper.  As  this  re&ction,  however,  is  very  slow,  good 
effects  may  be  expected  from  the  use  of  a  mixture  in  which  the  carbonate  of  am- 
monia disengages  gradually  enough  for  its  assimilation,  by  the  plant,  in  a  nascent 
state.  The  first  crop  derived  no  benefit,  scarcely,  but  upon  the  second  its  good 
effects  were  decidedly  evident. .  Unfortunately,  I  was  unable  to  repeat  the  experi- 
ments  in  the  third  year. 

**  Finally,  to  approximate  as  nearly  as  possible  the  composition  of  poudrette,  the 
ammonia  of  which  is  partially  carbonated  and  partially  free,  1  made  a  mixed 
solution  of  sulphate  and  carbonate  of  ammonia  in  the  proportion  of  88  lbs.  of  the 
first,  and  132  pounds  of  the  latter  per  2i  acres.  This  solution  was  caused  to  be 
imbibed  by  peat  dust,  and  all  the  matters  employed  in  this  essay  were  sown  oq 
the  same  day,  April  29,  1843,  simultaneously  with  the  oats,  and  plowed  in  with 
the  grain." 

**  The  land  was  newly  cleared,  limed  and  marled  ground  from  which  two  crops 
had  been  taken.  Each  essay  occupied  274  yards  of  surface,  and  was  separated 
from  the  other  by  intervals  of  ten  feet.  The  limits  were  enclosed  by  cords,  the 
harvest  gathered  with  great  care,  and  the  products  weighed." 
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No.  1.  GarbooEte  of  tminooia  and  carbon  (chirootl) 4^00 

9.  Sab-carbonate  ..  ..         ..  4,640 

3.  Carbonate  and  peat 4,120 

'  4.  Sab-carbonate  and  peat 4,5S0 

5.  Carbonate,  aolphate  and  peat 3,960 

6.  Pondrette 5,129 

7.  Sob-carbonate,  tdlphate  and  peat 4,354 

8.  Solphate  and  calcareoaa  matter 4,060 

9.  So Ipbate  in  powder 3,725 

.    10.  Nothing l3,99« 


**  From  these  experiments  it  follows : 

Ist.  That  the  carbonate  and  sub-carbonate,  combined  with  charcoal  or  peat^ 
giye  94  per  cent,  of  the  product  of  pondrette,  containing  an  equal  quantity  of  ni- 
trogen corresponding  to  202  lbs.  of  crystalized  sulphate  of  ammonia  per  hectare: 

2d.  That  the  degree  of  saturation  of  ammonia  by  carbonic  acid  has  no 
influence : 

3d.  That  the  sulphate  by  itself,  and  as  a  salt,  furnishes  no  results : 

4th.  That  the  mixture  of  carbonate  and  sulphate  of  ammonia  gives  84  p«r 
cent,  of  poudrette.  This  number  is  deduced  almost  exactly,  d  priori,  from  the 
salts  composing  the  mixture. 

5th.  That  the  calcareous  matter  imbued  with  sulphate  of  ammonia  gives  79 
per  cent*,  that  is  to  say,  8  per  cent,  more  than  nothing.  This  result,  so  difierent 
iVom  what  might  hare  been  hoped  for,  ought  probably  to  be  attributed  to  the 
mild  composition  of  the  sulphate,  and  to  the  short  time  (about  four  months)  that 
the  plant  was  in  the  ground.  The  following  experiments  seem  to  show  the  pro- 
priety of  farther  testing  the  matter. 

These  trials  were  made  in  October,  1843,  upon  a  crop  of  wheat,  and  on  tha 
same  spot  as  the  before-mentioned  experiments. 

Having  already  ascertained  that  the  carbonate  and  sub-carbonate  of  ammo- 
nia give  similar  results,  the  latter  only  was  used  in  these  experiments ;  bat  in 
order  to  reduce  the  volume  of  the  mixture,  the  solution  was  made  of  double 
strength. 

The  standard  of  comparison  was,  poudrette  employed  in  the  proportion  of  about 
79  cubic  feet,  nearly  3  cubic  yards,  per  11,960  square  yards,  and  representing,  in 
nitrogen,  227  lbs.  of  crystalized  sulphate  of  ammonia. 

The  ammoniacal  salts  were  used  in  the  proportion  of  238  lbs.  of  sulphate  of 
ammonia ;  that  is  to  say,  they  contain  5  per  cent,  of  nitrogen  more  than  tha 
poudrette. 

'<  These  essays  were  made  in  the  same  spots  as  the  preceding,  and  the  same 
numbers  correspond  with  the  same  places :  time  (October)  and  other  cirenoi- 
stances  were  likewise  corresponding. 
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1.  BQb««fboBat0  nd  peat. 

t.  Potufaetie 

3.  Sab-cwboDtto  (concentrmted)  and  peat 

4.  5-10  Mi]M»ftK»ate,  5-10  pood  rette  and  peat. 

KoibtDff 

Poodrette 

)  aab^arbonate  (concentratpd)  }  poodrette  and  peal. 
Bolpbaie  and  catcareoiu  matier 

9.  Bolpbatein  «It 

10.  Nuthinir 


5. 

6. 
7. 

a 


3,837 
3.350 
3450 
3.350 
2.393 
.1.275 
2^75 
3,112 
2.675 
2,700 


'*  It  follows  from  these  trials  as  from  the  preceding : 

Itt.  That  the  sub^^rbonate  of  aromooia  gires  94  per  cent,  of  the  product  of 
&e  poodrette,  as  proved  by  trials  Nos.  1,  2,  3,  and  6.  The  5  per  ceot.  ei^ 
cess  of  nitrogen  that  was  used  produced  no  effect ;  probably*  because  it  oulf 
aerred,  from  the  length  of  the  eiperiment  (nine  monihs)  to  compensate  for  the 
difference  of  fixity  between  the  pnnciples  of  the  two  substances. 

2d.  That  Mo.  3  indicates  that  the  concentrated  carbonate  (14i  cubic  feeC 
per  11,960  square  yards)  acts  in  the  same  manner  as  that  which  is  weaker. 

$d.  That  No.  4  apparently  prores  that  a  mixture  of  poudrette  and  peat  in  equal 
proportions,  imbued  with  sub-carbonate,  has  the  same  value  as  poudrette.  Na  7 
does  not  confirm  this,  but  it  allows  the  inference  that  there  was  some  error  in 
the  last  experiments,  for  in  those  of  April,  Nos.  4  and  7  presented  no  anomaly. 

4th.  It  is  shown  by  No.  8  that  calcareous  matter  moistened  by  sulphate  of 
ammonia  yields  90  per  cent,  of  the  poudrette,  while  in  the  spring  it  only  gave 
79  per  cent.  This  difference  is  doubtless  attributable  to  the  difference  in  time 
between  9  and  4i  months.  It  is  difficult  to  say  whether  the  calcareous  matter 
moistened  with  sulphate  and  sown  in  the  spring  united  its  action  with  that  sown 
b  antuinn  ;  for  it  was  buried  by  the  plowing  which  followed  the  crop  of  oats. 

*'  It  would  have  been  interesting  to  have  made  an  examination  of  the  products 
of  a  third  crop,  but  circumstances  did  not  permit. 

5/h.  The  sulphate  in  salt,  as  in  the  preceding  case,  gave  no  result. 

tfth.  Finally,  if  we  compare  No.  4,  in  which  turf  imbued  with  sub-carbonate, 
was  sown  in  the  spring,  and  no  other  manure  used  in  autumn,  with  No.  10, 
iiliiifh  received  tio  manure,  in  either  season  we  find  the  product  is  nearly  the 
iiiiiie ;  henbe  either  the  conclusion  that  the  effect  of  the  sub-carbonate  of  ammo- 
nia was  not  perceptible  after  the  first  crop,  or  that  this  substance,  being  on  the 
soVfkee,  Wtis  pldw6(f  in  too  deeply. 

**  To  conclude,  therefbrfe,  it  seems  demonstrated  by  the  experiments  of  the  spring 
and  fall,  that  the  carbonates  of  ammonia  have  evidently  a  very  happy  influence 
i^km  (he  growth  of  cier^ls ;  that  (he  sulphate  of  ammonia,  in  a  state  of  salt,  is 
ffftHaixt  influence  upon  thebe  plants,  at  least  under  the  aforementioned  circum- 
stances. Perhaps  better  results  might  be  obtained  by  sowing  it  in  spring  upon 
the  cereals,  when  they  cover  the  soil;  that  the  sulphate  of  ammonia  in  solution 
and  absorbed  by  calcareous  matter,  produces  very  favorable  effects,  especially 
when  the  growth  of  the  plant  is  of  some  duration.  Its  action  should  be  studied 
daring  many  consecutive  crops. 

**  These  facts,  as  is  readily  observed,  are  of  great  importance  to  Agriculture ; 
for  they  prove  the  advantageous  applicability  of  ammoniacal  salts.  In  fact,  it 
lesnlu  Irom  the  experiments  that  a  quantity  of  tub-carbonate  of  ammonia  eqoivm- 
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lent  to  198  lbs.  of  sulphate  of  ammonia,  gaye  per  ll^M^  square  yajerii  mMe^k, 
i  «f  product  as  follows : 

Oats— 680  kilogrammet  of  grain,  ny  15*8  bectoUtres,  of  43  kill,  at  6  firmaes..  ....M 

400         ..  of  Atraw,  say  80    bundles,  at  10^  per  100.  net 8 

Total ioi'friiias 

**  THt  a  quantity  of  the  sub-carbooate  of  ammonia  equal  to  108  kilogrammes 
of  sulphate  of  ammonia,  gives  in  excess  of  products  per  hectare,  as  follows: 

Whkat— 435  kils.  of  wheat,  say  6  beets,  of  73  kils.  at  18  francs 108 

430  kils.  of  B^aw,  say  86  bundles  at  lOf.  per  100,  net 8*60 

Total  r lieik 

Or,  in  English : 

Oats— !, 496  lbs.  of  grain 919  OS 

680  lbs.  straw,  say  80  bandles»  at  92  per  100 1  60 

Total fl^  60 

Whxat— 057  lbs.  grain 091  60 

Sii6  lbs.  sttaw.  say  36  bandies  at  92  per  100 1  72 

Total $23  32 

"  In  the  provision  market  of  Paris,  where  straw  is  generalljr  of  very  high  pncsy 
the  revenue  would  be  increased  $1  52  to  $1  90  per  100  of  straw,  thus  giving  •• 
its  gross  overplus  $26  60  to  $27  74  per  11,960  square  yards. 

<«  From  these  sums  must  be  deducted  the  expense  of  the  sub-carbonate  of  aii^ 
moni^.  But  the  ammoniacal  salts  are  now  so  low  in  price,  the  sub-carbomut 
boiog  ahutidaotly  extracted  from  the  refuse  liquor  of  gas-works,  that  its  ntt 
benefits,  the  straw  being  valued  as  above,  may  be  guarantied  at  $9  50  to  $15  W 
for  the  crop  of  oats,  and  $10  45  to  $16  15  for  the  crop  of  wheat. 

"  In  1843  I  studied  the  action  of  ammoniacal  salts  upon  meadows,  and  of  so- 
l|itioi^s  of  carbonate  and  sulphate,  with  which  I  cultivated  definite  portiooa  of 
a.lawii.  I  also  sowed  the  sulphate  in  powder,  so  that  two  equal  surfaces  WMi^ 
tered  with  solution,  or  dusted  with  powder,  should  receive  the  same  quantity  of. 
ammonia.  After  thirty-six  hours,  the  wetted  surfaces  acquired  a  deep-grecA 
tint,  and  exhibited  a  striking  contrast  with  the  rest  of  the  sward.  This  effect 
must  be  attributed  to  the  salts,  for  the  parts  wetted  with  pure  water  did  not  ex- 
hibit any  change.  After  the  first  rain  the  experiment  with  the  sulphate  in  pow- 
der resulted  as  favorably  as  the  other. 

"  This  last  result  made  me  renounce  the  use  of  saline  solutions,  which  to  the 
farmer  presents  many  difficulties.  I  propose  the  employment  only  of  sulphate 
in  powder  to  be  sown  like  the  seeds. 

**  I  will  remark  that  when  the  lawn  was  reaped  and  the  grass  had  commenced 
to  re-sprout,  it  was  impossible  to  observe  any  difference  between  the  dusted  and 
watered  plots,  for  the  action  of  the  salts  had  been  limited  to  one  crop. 

*«In  the  latter  part  of  March,  1844,  I  sowed  the  meadows  with  sulphate  of 
ammonia  in  powder,  at  the  rate  of  90  to  100  kilogrammes  per  hectare,  each  ex- 
periment occupying  about  one-third  of  a  hectare.  After  the  first  rain  the  parts 
thus  treated  were  distinguishable  from  the  remainder  of  the  field  by  their  deej^ 
green  color ;  and  subsequently  the  grass  grew  luxuriantly,  but  circumstances  did 
not  permit  me  to  accurately  estimate  the  results. 

"  In  1845,  these  experiments  were  repeated,  and  the  plots  fenced  in.  When 
planting,  I  also  measured  off,  adjoining  these  plots,  others  of  equal  dimensions, 
that  is,  a  third  of  a  hectare  each,  and  at  the  harvest  compared  the  products  of 
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the  wlph^mmonkted  parts  with  those  which  were  cnltiTsted  withoot  this 
treatment: 


Ui  Eoipm  imtmt    leo  VOog,*  qf  ■ylphle  per  hccHret      >  Exeeu  efprtSaei  witk  Ike 

Qnm, 3,746  klla.   } 

Goodmediamainl  ..Hfty !^907  kik.  } 839 

111  Experimemi.— 100  kflog.  of  anlphaie  per  bectare  ) 

Hay 4^S«ktU> 

Very  good  «nI Hay 3,899  kite.)  ...1,064 

9i  E:^erimtenL-'lOO  kik^.  of  aylphate  per  hectare         > 


Baong  aon Hay 3.490  kil&> 990  kikigTaanBeii  or  15  per  oohl 

**  We  will  remark  that  the  snlphate  apparently  has  an  action  much  greater  pro- 
portional to  the  quality  of  the  soil,  and  its  deficiency  in  strength  and  argillaceous 
natter — prorided,  howerer,  it  is  not  too  light.  It  remains  to  he  detennined 
whether,  with  a  less  quantity  than  220  lbs.  per  11,960  square  yards,  we  woald 
not  obtain  as  good  results — ^whether  a  stronger  proportion  would  not  produce 
ercn  better  eflfects — in  fine,  whether  the  influence  of  the  salt  extends  bcycod  a 
year,  especially  in  argillaceous  soils.  If  the  latter  is  not  the  case  it  is  prohaUe 
that  the  whole  influence  of  the  salt  is  exhausted  hy  the  first  crop.  These  que- 
ries, howeyer,  must  be  resolred  by  some  future  harrest.'* 

The  results  of  the  aboTe  experiments,  such  as  they  are»  are  nerertheless  not 
without  interest  to  Agriculture. 

According  to  experiment  Na  2,  snlphate  of  avmionia  costing  $10  26  per  220 
Iha.,  the  receipt  equals  the  expense  when  the  price  of  hay  is  $5  89  per  100  bun- 
dles; and  there  is  a  gain  of  $3  42  to  $5  70  per  11,960  square  yards,  when  it 
brings  $7  60  to  $8  36  per  100  bundles.  Again,  according  to  experiment  No.  2; 
where  there  is  an  equality  between  the  outlay  and  return,  the  hay  should  be 
worth  t6  65  to  $7  60  or  $8  36--an  adrantage  of  $1  43  to  $2  47  per  11,960  sq.  yds. 

Experiment  Na  3  always  gare  a  loss. 

fiot  whether  a  soil  annually  treated  with  ammoniacal  salts  will  yield  liheral 
crops  for  consecutive  years,  or  whether,  on  the  contrary,  its  fertility  is  limited  lo 
one  season  only,  and  requires  renewal  yearly  hy  fresh  additions,  are  questiooa 
for  future  determination. 
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NUTRITION  OF  PLANTS. 

BY  J£AN  BAPTISTS  DUMAS. 


IVantitted  finom  the  French  for  The  Library,  by  CAMnmu,  Mobut  and  Bahot  Panxmi 

Plants  nourish  themselves  upon  animal  excretions,  that  is  to  say,  upon  water* 
carbonic  acid,  and  ammonia :  all  of  which  they  receive  through  the  medium  of 
the  atmosphere.  In  a  general  sense,  therefore,  the  study  of  the  nutrition  of 
plants,  is,  in  fact,  the  examination  of  their  relations  to  the  atmosphere. 

A  plant,  during  a  growth  of  some  time,  presents  an  evident  accumulation  of 
matter  in  all  its  tissues ;  it  also  acquires  carbon,  hydrogen,  oxygen  and  nitrogeiit 
together  with  earthy  and  mineral  matters  ;  but  of  this  more  hereafter. 

By  limiting  the  examination  to  the  principal  phenomena,  (discarding  all  tho 
accidental  circumstances  which  may  intervene,)  we  can  readily,  by  some  simple 
but  conclusive  experiments,  be  convinced  of  the  truth  of  the  preceding  results. 
These  leave  no  doubt,  either  as  to  the  fibcation  of  carbon,  hydrogen,  and  nitro- 
gen by  the  plants,  or  the  mode  in  which  it  is  effected  during  vegetation. 

Botissingault  proposes  to  demonstrate  this  by  means  of  a  large  bell-glass,  with 
three  tubulures.  Adapted  to  the  first  is  a  washing  apparatus  filled  with  water» 
for  the  removal  of  the  dust  suspended  in  the  atmospheric  air.  In  the  principal 
tubulure  is  a  funnel,  opening  and  closing  at  pleasure,  through  which  to  introduco 
distilled  water  for  the  irrigation  of  the  seeds  and  plants  placed  under  the  bell- 
glass.  These  are  contained  in  a  capsule  or  saucer  filled  with  calcined  sand. — 
The  bell-glass  rests  upon,  and  is  hermetically  cemented  to,  an  earthen  pan,  so  as 
to  prevent  the  admission  of  air.  The  third  tubulure  communicates  with  a  largo 
flask,  by  means  of  two  U  tubes  and  a  washing  apparatus,  which  retain  the  water 
and  carbonic  acid. 

The  flask  being  filled  with  water,  and  the  apparatus  tightly  closed,  the  dis- 
placement of  the  air  from  the  bell-glass  is  determined  by  opening  the  cock  in  tho 
lower  part  of  the  washing-flask.  This  operation  can  be  repeated  as  often  as  de- 
sired. By  these  precautions,  it  is  seen  that  the  plant  or  seeds  under  the  bell- 
glass  receive  definitely,  as  their  whole  nourishment,  only  water,  air  and  carbonie 

acid. 

Now  if  peas  be  sown  in  this  calcined  sand,  taking  care  to  water  them  and  fro* 
quenily  renew  their  atmosphere,  they  germinate,  develop  their  leaves,  and  what 
is  remarkable,  flower  and  fructify.  Nothing  is  easier  than  to  estimate  the  amount 
of  matter  lost  or  gained  by  the  seed  in  developing  itself;  a  simple  comparatiro 
analysis  of  the  seed  and  of  the  crop  suffices.  Boussingault  has  determined  bj 
analysis  the  nature  of  the  elements  and  their  proportions  in  both  the  seeds  and 
the  crop.    The  following  are  his  results  : 
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The  peas  cootaincd : 

Before  Vegetation.  After  V^ialada^ 

C«riioQ 51-5  partiL  237-6  puia. 

H\drofreu 3-9     ..  28-1     .. 

Nitfofren 4-6     ..  10-1     .. 

Oxygen 44-0     ..  16g-0     -. 

Toul 106-0  443-8 

Sbowini;  the  fixation,  during  the  process  of  regecation,  of 

166-1  pmru  of  Carbon  •  139-5  pnrti  of  Water 

5-5    ..    ..  Nitrogen  6*7    ..      ..   Hydrogen. 

These  results  proTe  in  the  most  erident  manfier  that  paas,  as  well  as  many 
other  plants,  can  pass  through  all  their  phasesof  vegetation  eren  when  nourished 
only  with  water  and  air.  The  crop  thus  obtained  is,  however,  Tery  meager  and 
incomparably  less  than  that  yielded  by  manured  soil. 

The  pbenomeDoo  which  we  are  about  to  study  is  complex :  in  fact,  a  seed,  a 
plant,  in  certain  periods  of  their  growth,  present  modifications  both  in  their  ritai 
functions  and  in  their  relations  to  the  atmosphere.  To  the  amount  of  fixed 
principles,  already  considerable,  roust  be  added  another  large  portion,  which  is 
dissipated  after  baring  been  moroeniariiy  fixed.  But  if  the  result,  apparently 
iimple,  which  I  am  about  to  give,  is  the  final  result  of  a  complex  theory,  it  does 
not  the  less  fully  confirm  the  fixation  of  carbon,  nitrogen  and  hydrogen  in  the 
plants,  besides  that  of  a  certain  quantity  of  hydrogen  and  oxygen,  which  is  fixed 
M  water,  or  in  the  proportions  which  constitute  water. 

It  is  not  sufficient  to  hare  clearly  prored  that  the  fixation  of  the  elements  con- 
stituting plants  can  be  effected  by  the  sole  intermediation  of  the  air ;  we  should 
iBTestigate  farther  in  order  to  clearly  determine  the  principal  sources  of  thesa 
elements. 

When  we  reflect  upon  the  enormous  quantity  of  carbon  in  continual  fixation 
by  regetation,  the  question  naturally  arises  whether  it  really  does  not  originate 
wholly,  or  at  least  in  part,  from  the  decomposition  of  the  carbonic  acid  in  the 
nir.  We  know  that  the  atmosphere  contains,  usually,  4-10,000th8  of  its  rolnmet 
or  as  well,  6-10,0OOths  of  its  weight  of  carbonic  acid  ;  an  erident  proof  that  this 
quantity  is  suflictent. 

A  rery  simple  calculation  will  determine  this  matter.  Let  us  suppose,  in  &ct« 
that  the  atmosphere  is  compressed  by  a  force  which  would  gire  it  the  density  of 
water ;  the  column  of  air  at  this  density,  has  a  bight  of  about  ten  metres :  in  this 
eoktoin  of  ten  metres  carbonic  acid  enters  to  the  extent  of  four  millimetres,  and 
¥y  reducing  the  carbonic  acid  to  carbon,  it  will  be  finally  seen  xhat  the  quantity 
of  carbonic  acid  in  the  atmosphere,  is  sufficient  to  form  a  stratum  of  carbon  cor- 
sring  the  surface  of  the  whole  earth  to  the  thickness  of  nearly  one-third  of  a 
iMllimetre. 

The  amount  of  carbonic  acid  in  the  air  is  increased  by  the  torrents  emitted 
ffom  rolcanoes,  aiMi  the  supply  is  constantly  kept  up  by  the  large  quantities  emit- 
ted during  combustion  in  our  fireplaces,  by  the  respiration  of  animals,  and  also 
their  decomposition,  and  by  the  nocturnal  respiration  of  plants.  The  quantity  is 
being  constantly  diminished  by  the  diurnal  respiration  of  plants.  We  may  then 
ask  whether  this  actual  state  of  the  atmosphere  has  always  existed,  or  if  in  re- 
mote periods,  it  did  not  present  an  entirely  different  composition. 

Ad.  Brogniart,  relying  upon  the  precise  information  of  Geology,  has  calcu:; 
Inted  the  eompoeition  of  air  before  the  formation  of  the  coal  fields.  France,  a« 
a  fair  arerage  of  the  coal  lands  of  Europe,  and  perhaps  of  the  whole  world,  was 
taken  as  the  atandard.    It  contains  1*200  of  coal  land,  forming  a  ttratum  of 
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tyrenty  meires  thickness,  and  is  poorer  in  this  respect  than  England  and  Belgi- 
um, but  much  richer  than  a  large  majority  of  the  other  countries  of  the  earth. 

Estimating  by  France,  we  then  find  that  a  pro  rata  apportionment  will  gire 
to  the  whole  surface  of  our  globe  a  stratum  of  coal  of  a  decimetre  thickness ; 
hy  changing  the  weights  into  carbonic  acid,  (for  it  is  incontestable  that  coal  hat. 
iiB  origin  from  vegetable  debris  whose  carbonic  acid  mQst  necessarily  hare  been 
drawn  from  the  atmosphere,)  we  then  have  the  inference  that  the  air  before  the 
formation  of  the  coal-fields  must  have  contained  at  the  very  least  from  4  to  5 
per  cent.,  a  medium,  and  by  a  little  exaggeration,  perhaps  as  much  as  8  to  10 
per  cent,  of  carbonic  acid.  Air  charged  with  a  like  quantity  of  carbonic  acid  is 
injurious  to,  if  not  destructive  of  the  warm-blooded  animals  ;  and,  indeed,  we 
learn  from  geological  fossils  that  in  that  epoch  there  were  no  animals  of  that 
nature.  Saussure's  experiments  have  shown  that  vegetation  thrives  much  bet- 
ter in  an  atmosphere  containing  some  hundredths  of  carbonic  add,  and  we  know 
also  that  the  vegetation  of  remote  periods  was  much  more  active  than  atpresent, 
as  is  well  evident  in  the  singular  development  of  fossil  debris. 

But  supposing  there  were  no  animals,  or  at  most  but  a  few  of  them,  whence 
comes  this  carbonic  acid  of  the  air,  unless  from  numberless  volcanoes  now 
extinct  ? 

What  is  the  action  of  the  carbonic  acid,  and  what  are  the  conditions  requisite 
for  the  regular  accomplishment  of  the  phenomenon  now  under  study  ?  We  will 
answer  by  the  aid  of  some  historical  details.  Bonnet  first  observed  that  green 
leaves,  when  placed  in  aerated  water  and  exposed  to  the  sun's  light,  disengage 
a. gas  which  Priestly  proved  to  be  oxygen  ;  and  Jennevier  in  his  turn  showed 
that  this  oxygen  proceeds  from  the  carbonic  acid  held  in  solution  by  the  water, 
and  associates  this  fact  with  the  nutrition  of  plants.  To  efi'ect  the  decomposi- 
tion of  the  carbonic  acid,  the  green  part  of  the  plants  must  be  exposed  to  the 
solar  light.  A  plant  which  is  not  struck  by  the  light  does  not  decompose  car- 
bionic  acid  ;  on  the  contrary,  in  the  presence  of  aerated  water  or  air,  it  generatet 
it,  as  is  unequivocally  determined  by  the  following  two  experiments : 

Take  a  bell-glass  containing  an  atmosphere  of  carbonic  acid,  in  whieb 
plants  are  also  inclosed,  and  place  it  under  an  opaque  vessel,  and  keep  it  thus 
secluded  from  the  light  for  several  days.  After  this  time,  an  examination  of  the 
transvased  gas  shows  that  it  is  still  unaltered  carbonic  acid.  Again,  take  a 
second  bell-glass  similar  to  the  first,  and  inclose  therein,  as  before,  the  green 
parts  of  plants ;  but  this  time  expose  it  to  the  sim's  light  weakened  by  a  gauze 
screen  or  sheet  of  transparent  p^per.  This  precaution  is  necessary,  for  though 
a  plant  thrives  perfectly  in  the  open  air  even  under  the  direct  action  of  the  soUur 
rays,  it  is  requisite,  when  operating  under  bell-glasses,  to  provide  against  the 
concentration  of  light  by  the  lenticles  which  their  surfaces  present,  else  the  parts 
of  the  plant  opposite  to  the  foci  become  torrefied  and  the  plant  perishes.  With 
proper  precautions  oxygen  is  obtained  nearly  pure.  Hence  the  necessity  of  light 
in  this  phenomenon.  Without  it  there  would  be  no  action — ^no  durable  vegeta^ 
tion  upon  the  surface  of  the  earth. 

Let  us  now  examine  under  what  forms  the  carbonic  acid  reaches  the  plant. 
We  can  determine  a  current  of  air  in  a  bulbed  apparatus,  with  three  tubulures, 
by  means  of  tijlacon  d  ecoulement*  A  bulbed  apparatus,  adapted  to  the  first  ti»* 
bulure,  serves  to  wash  the  air  which  enters.  To  the  third  tubulure  is  adjusted 
an  U  tube  containing  pumice-stone  saturated  with  sulphuric  acid,  for  the  reta^ 
tion  of  the  water.    There  must  be  also  a  second  bulbed  apparatosi  eontainiBg  a 
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itiaied  tolatkm  of  polana,  for  the  alwoq>ticD  of  cmrbonic  acid.  FoDoving 
this  is  an  U  tube  agaiDy  filled  with  pmnice-stooe  aataiated  with  solphiine  acid, 
to  retain  the  little  water  which  may  pass  orer  from  the  potasaa  solation.  The 
two  appaiaii  are  aecorately  weighed  before  the  experiment,  and  in  order  to 
prerent  the  reentrance  of  moist  air  there  should  be  a  third  U  tube  fiUed,  as  b^ 
fore,  with  rithoUzed  pomice-stooe. 

All  the  air  which  passes  through  this  apparatus  during  exposure  to  the  snn^ 
light  i»  entirely  deprired  of  carbonic  acid,  without  any  increase  of  weight  ae- 
cruing  to  the  apparatus  during  the  experiment.  Thus  we  hare  erident  proof 
that  plants  draw  carbonic  acid  directly  from  the  atmosphere.  We  do  not  admit, 
howerer,  that  this  is  the  sole  source,  for  it  can  be  conTeyed  into  the  plant 
through  its  roots,  which  imbibe  it  from  the  soil.  The  moisture  of  the  soil  which 
is  imbibed  by  the  roots  is  also  charged  with  carbonic  acid.  Moreorer,  the  slow 
eombustion  of  the  dung  deposited  around  plants  is  also  a  continual  source 
of  carbonic  acid.  The  arrangement  of  the  apparatus,  before  noted  exemplifies 
on  a  small  scale,  this  phenomenon,  as  also  the  role  of  the  carbonic  acid.  The 
roots  of  the  plant,  inclosed  in  the  balloon,  being  dipped  into  a  ressel  filled  with 
water  charged  with  carbonic  acid,  absorption  conreys  this  water  to  all  parts  of 
the  plant,  and  the  carbonic  acid,  as  soon  as  it  reaches  the  leayes  or  green  parts, 
is  decomposed  by  contact  with  the  light.  When  the  apparatus  is  to  be  arranged 
lor  this  experiment,  the  first  bulbed  tube  must  be  filled  with  a  concentrated  so> 
Itttion  of  caustic  potassa,  in  order  to  arrest  the  carbonic  acid  proceeding  from  the 
air  itself. 

To  sum  up,  plants  hare  two  sources  of  oxygen  :  1st,  the  atmosphere,  from 
which  they  abstract  it  directly ;  and,  2dly,  the  soil,  from  which  they  receire  it 
through  their  roots.  They  receire  it  also  from  dew,  but  it  is  the  carbonic  add 
of  the  air  reaching  them  in  an  indirect  way. 

Light  is  necessary  to  the  decomposition  of  carbonic  acid,  as  will  be  prored  by 
a  few  words.  If  green  twigs  or  branches  are  presented  to  the  object-glass  of  a 
camera,  the  light  reflected  by  the  green  portions  of  the  plant  acts  rery  feebly 
upon  an  iodinized  silver  plate,  as  if  all  the  chemical  rays  of  the  light  absorbed 
during  the  process  of  life  in  the  plants,  when  reflected  back  by  their  green  parts, 
BO  longer  exercise  any  chemical  action. 

Green  lear.es  act  nearly  in  the  same  manner  as  those  black  bodies  which  are 
most  capable  of  entirely  absorbing  the  light.  This  is  a  matter  worthy  of  deep 
study,  for  at  the  moment  the  light  strikes  the  leaves,  the  most  mysterious  actions 
of  Nature,  and  the  most  important  to  be  revealed,  are  in  some  way  accomplished, 
while  we  have  no  authority  for  supposing  that  these  actions  are  produced  by  any 
of  the  methods  now  known  either  in  Physics  or  Chemistry. 

The  decomposition  of  carbonic  acid  is  effected  by  the  influence  of  the  8un*s  rays 
and  the  green  matter  of  plants ;  but  is  this  green  matter  endowed,  in  itself, 
with  this  property,  or  does  it  require  the  codperation  of  vegetable  organisms  ? 
The  thorough  experiments  of  Morren  afford  a  conclusive  decision  of  these  ques- 
tions. The  green  matter,  when  in  contact  with  the  solar  rays,  acts  always  in  the 
same  manner,  whether  it  is  or  is  not  coupled  with  a  vegetable  organism. 

Water  sometimes  holds  in  suspension  a  green  matter  formed  by  green  animal- 
cules. If  this  water  is  analyzed,  under  diff'erent  meteorological  circumstances, 
it  will  be  found  that  the  ratio  of  oxygen  in  the  gas  given  off*  during  ebuUiuon 
▼aries  from  16  to  60  per  cent.,  or  in  the  ratio  of  1  to  4.  After  being  some  time 
insulated  it  shows  an  excess  of  oxygen,  and  the  animalcules  assume  an  active  life. 
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Under  the  inflaence  of  the  8un*B  rays  the  green  matter  of  the  plants  decom- 
poses carbonic  acid,  and  sets  the  oxygen  at  liberty  ;  but  if  light  is  wanting,  then 
the  inverse  phenomena  occur. 

The  fish  of  a  pond  rapidly  absorb  the  oxygen  of  the  air  held  in  solution  by  the 
water,  and  if  the  green  animalcules  do  not  in  turn  replace  this  oxygen  by  the  de- 
composition of  carbonic  acid,  the  fish  suffer,  and  gradually  suffocate.  If,  on  the 
contrary,  the  sun  shines,  the  animalcules  quickly  restore  the  oxygen  to  the  air, 
and  the  fish  become  active.  These  alternatiyes  occur  ceaselessly,  and  are  pe- 
culiarly remarkable  for  the  strange  rapidity  with  which  the  results  become 
manifest. 

This  experiment,  besides  assigning  a  rdle  to  the  green  matter,  gives  an  exact 
idea  of  the  phenomena  occurring  in  the  atmosphere.  In  fact,  in  the  atmosphere 
the  equilibrium  is  due  to  the  same  causes,  but  the  variations  are  much  more  lim- 
ited. The  motion  of  the  air  is  much  more  rapid,  its  mass  enormous  compared 
with  the  causes  which  tend  to  modify  it ;  while  in  the  water  of  the  fish-pondSf 
or  preserves,  the  masses  are  small  and  the  influential  causes  enormous. 

Independently  of  the  green  animalcules  which  act  in  the  same  manner  at 
green  plants,  Morren  has  shown  that  there  are  those  of  a  red  color  which  pro- 
duce the  same  effects.  This  discovery  is  of  the  greatest  importance,  tor  hereto- 
fore this  action  has  been,  compulsoriiy,  attributed  to  the  green  matter  of  plants, 
although  the  foliage  of  certain  vegetables  and  trees  hare  a  purple  or  nearly  red 
tint,  even  in  their  normal  state.  According  to  Morren's  experiments,  there  are 
a  number  of  coloring  matters  which  are  capable  of  decomposing  carbonic  acid. 

Those  plants  which  are  not  green,  the  fruits  which  lose  their  green  color  in 
acquiring  the  shades  peculiar  to  their  maturity,  flowers,  &c,  do  not  decompose 
carbonic  acid.  As  soon  as  the  green  matter  appears  in  a  plant  exposed  to  light, 
the  decomposition  of  carbonic  acid  commences.  Is  this  green  matter  the  instru- 
ment or  the  product  of  the  de<tompo6ition  ?  If  it  is  the  product,  will  it  be  trans- 
formed by  the  successive  repetitions  which  constantly  renew  themselves  into  the 
Tarious  products  developed  by  vegetation  ?  We  would  be  disposed  to  think  that 
the  green  matter  is  an  instrument,  an  agent ;  that  it  is  doubtless  but  little  al- 
tered, and  that  under  its  influence  the  other  matters  are  produced  and  carried 
from  cell  to  cell  by  endosmose,  even  to  the  vessels  which  convey  them  to  the 
different  organs  of  the  plant. 

There  are,  however,  colorless  plants  which  run  through  all  phases  of  their  ex- 
istence without  being  colored.  Fungi  are  of  this  class,  and  there  are  certain  kinds 
which  grow  in  the  darkest  mines ;  and  hence,  very  naturally,  their  absence  of  color, 
which,  in  preventing  their  action  upon  light,  enables  them  to  di&pense  with  its 
influence.  We  will  remark,  however,  that  the  -fungi  of  the  mines  are  suimy 
white,  while  those  reared  in  the  light  are  always  diverse-tinted.  But  fungi  are 
always  parasitical ;  they  thrive  upoQ.  living  or  dead  animals  or  plants,  and 
always  by  means  of  organic  matters  which  they  contain  already  made. 

The  life  of  a  fungus  is  every  way  comparable  with  that  of  animals :  their 
nourishment  is  the  same,  and  perhaps  the  analogy  between  these  two  beings, 
apparently  so  very  diff*erent,  might  be  much  farther  traced. 

Thus,  for  our  benefit,  the  vegetable  kingdom  is  particularly  characterized  by 
those  plants  which  possess  the  property  of  decomposing  carbonic  acid,  and  thua 
it  is  that  it  enjoys  the  full  extent  of  its  purpose,  and  accomplishes  its  errand 
npon  the  earth.  The  reproductive  organs  of  plants  are  but  a  transition. 
Fungi  are  too  little  known,  in  this  respect,  to  claim  our  attention  longer.    It  it 
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therefore  only  in  the  green  paru  of  plants  that  the  great  apparatus  exists  which 
may  exercise  a  certain  inflaence  apon  the  constitution  of  the  air,  and  which  d^ 
serres  to  be  classed  among  the  great  instruments  which  the  physics  of  the  world 
ahould  acknowledge. 

Supposing  that  the  plants  had  ceased  the  performance  c^  their  functions  upon 
the  surface  of  the  earth,  calculation  proves  that  the  amount  of  oxygen  of  the  at- 
mosphere will  suffice  for  the  respirstion  of  the  present  existent  animals  for 
thousands  of  years.  Our  knowledge  of  the  nutrition  of  animals  teaches  us  that 
the  disappearance  of  plants  would  on  the  contrary  speedily  produce  their  death 
by  inanition  Hence,  from  what  has  been  said,  the  unavoidable  conclusion  that 
the  carbon  of  plants  proceeds  mainly  from  the  decomposition  of  carbonic  acid. 

A  last  consideration  compels  us  to  make  an  important  restriction.  In  citing 
the  beautiful  experiments  of  Boussingaul;  upon  the  complete  developmoit  in  a 
close  vessel  of  peas  nourished  by  air,  water,  and  carbonic  acid,  we  remarked  that 
the  harvest  was  very  poor  in  comparison  with  that  produced  by  manured  grounds. 
By  manuring  the  soil,  the  conditions  of  growth  are  augmented,  for  the  dungeon- 
tains  nitrogeneous  matters ;  it  moreover  surrounds  the  roots  with  an  incessant 
source  of  carbonic  acid,  which  being  carried  up  with  the  sap  of  the  plant,  is  de- 
composed by  contact  with  the  green  matter  of  the  leaves.  The  manure  contains, 
also,  the  mineral  salts  which  are  indispensable  to  the  complete  development  of 
plants,  besides  the  soluble  organic  matters  which,  according  to  Saussure,  in  cer 
tain  cases  are  equally  necessary  for  the  nutrition  of  plants. 

As  regards  the  decomposition  of  the  water,  we  have  to  repeat  all  that  has  been 
•aid  relative  to  the  decomposition  of  carbonic  acid  by  plants,  for  the  hydrogen 
of  plants  is  derived  from  water,  and  besides  it  fixes  water  in  its  natural  state. 

We  have  now  the  certain  proof  that  many  fungi  disengage  hydrogen  naturally. 
Edwards  and  Colin  have  shown  that  the  stem  of  the  Polygonum  tinetoriumf 
when  placed  under  water,  disengages  hydrogen.  Pay  en  has  proved  by  the  analy- 
sis of  the  ligneous  parts  of  vegetables,  that  the  amount  of  hydrogen  is  alwa3rs 
slightly  excessive  of  that  of  oxygen.  Added  to  these,  also  are  Boussingaul t*s  di- 
rect experiments  upon  the.growth  of  peas,  clover,  and  wheat.    Thus : 

WHKAT. 

GmbM.  After  three  monthi  Tegetatloii. 

Ceriwn 46>6  88           100*0  grsiofl  have  fixad  carboB      41*4 

Hydrogen 5-8  10*0            ..            ..            ,.     nitrogen      ti<0 

Nurogen 3*5  S-7            ..            ..            ..  (water) HC  41-8 

Oxygen .44'1  81*0           ..           ..           ,.  (hydragenjH  0-0 

Total 100*0  183*3  183*S 

CLOVBR. 

Graina.  After  three  monchi  regetetioii. 

OaTbon 90*6  131*3           100-0  gnina  have  fixed  carbon    80*5 

Hvdragen 6*0  17*1             ..           ..           ..        nkrofpeii  s-C 

Nitrogen 7*3  9*8              ..            ..            ..          water  78*8 

Oxygen 36*0  100*7-             ..            ..            ..     hydrogeu  3*0 

Total 100-0  «58«t  958-9 

In  the  wheat  there  was  no  fixation  of  hydragen,  but  moeh  of  carbon  and  water  • 
while  in  the  clover,  carbon,  hydrogen,  nitrogen  and  water  were  all  assimilated. 
If  I  have  insisted  upon  the  decomposition  of  water,  as  established  by  BoassiB- 
gault,  it  is  because  that  incident  in  tiie  life  of  plan t»— the  fixation  of  the  carbon 
by  the  decomposition  of  the  carbonic  acid — thus  becomes  the  grand  theorem  of 
the  general  physics  of  the  globe,  which  forms  aa  equivaleat  to  that  other  ph^ 
nomenon  so  well  demonstrated  by  Lavoisier,  the  combustion  of  carbon  and  aitc»> 
gea  which  chaiaeterizea  the  life  of  aoimala. 
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Plinto  dec6BDpo8e  uTater  and  assimilate  its  hydrogen ;  they  reduce  earboiiic 
acid  and  appropriate  its  carbon — they  decompose  ammonia  ;  they  are,  in  fact,  the 
Ndoeiiig  apparatus.  A-nimals,  on  the  oontraxy,  bora  the  carbon  and  hydrog en* 
md  may  be  styled  oxidizing  apparatus. 

This  property  in*  plants  of  securing  the  carbon  of  carbonic  acid,  and  setting  tne 
oiy^ett  at  liberty,  has  no  parallel  in  any  chemical  force.  Chemistry  at  presentis 
iAiiapable  of  imitating  this  pheaomenon  in  the  lifeof  plants:  Pbysics  must  some  day 
afford'an  explanation.  It  should  be  tried  whether  a  daguerreotype  in  regarding  a 
pianc  behaves  as  in  the  presence  of  a  black  plate,  if  the  reflected  light  is  deprived 
of  its  chemical  rays.  Pilots  certainly  absorb  a  portion  of  the  intensity  of  the  sun's 
rays,  and  as  all  these  phenomena  are  colleagued  ;  if  the  animal  produces  heat 
and  electricity,  the  plants  in  their  turn  absorb  heat  and  electricity. 

It  remains  to  be  inquired  how  the  nitrogen  is  introduced  into  plants.  It  reaches 
tlhem  by  two  channels :  1st.  Through  the  air.  2d.  Through  manures.  It  has 
already  been  shown  in  the  experiment  upon  the  growth  of  peas  m  a  close  vesseU 
tlrat  nitrogen  is  abstracted  from  the  atmosphere.  Clover  as  well  as  Jerusalem 
artichokes  cultivated  under  similar  circumstances  present  a  similar  action.  If« 
however,  the  experiment  is  repeated  upon  the  plants,  this  phenomenon  is  not 
Ardent ;  for  iiYstance,  the  cereals  do  not  abstract  their  nitrogen  from  the  air,  and 
hence  plants,  in  this  respect,  are  divisible  into  two  distinct  groups: 

1st.  Those  which  abstract  their  oxygen  from  the  atmosphere,  namely,  peas* 
elov^er,  and  Jerusalem  artichokes. 

Sd.  Those  which  obtain  it  through  manures,  namely,  the  cereals,  and  the 
oleasrinous  plants. 

Though  we  know  that  the  nitrogen  of  some  plants  is  borrowed  from  the  at* 
itio9phere,  we  cannot  tell  the  condition  or  state  in  which  it  is  assimilated  ;  it  may 
be  supposed  that  it  enters  directly  into  their  organs,  some  one  of  which  have  the 
natural  property  of  abstracting  it  fVom  air.  It  can  be  conveyed  thither  by  the 
water,  always  aerated,  which  is  imbibed  by  the  roots.  The  leaves  of  the  plant 
may  convert  it  into  ammonia  by  means  of  the  hydrogen  of  the  water,  which  they 
decompose.  Finally,  this  fixed  nitrogen,  according  to  Saussare's  experiments, 
proceeds,  certainly  in  part,  from  the  traces  of  ammonia  contained  in  the  air.  If 
there  are  any  doubts  in  this  respect,  doubts  removable  b^  experiment,  there  cAn 
be  none  as  to  plants  which  receive  their  nitrogen  through  the  medium  of  ma- 
nure. iVlanures  act  by  virtue  of  their  urea,  uric  acid  and  animal  matters,  which, 
by  decomposition,  are  transformed  into  ammoniacal  salts.  A  single  experimceDl 
readily  proves  this  fact :  Scbattenmann  (the  director  of  the  manufactory  at  Boox- 
wilier)  observed  that  by  watering  a  field  with  the  solution  of  sulphate  of  ammo- 
nia, obtaihed  by  treating  borse-dung  with  sulphate  of  iron,  he  could  readily  dis- 
titiguisrh  the  irrigated  spots  from  those  which  were  not  watered,  by  the  vigor 
of  their  vegetation.  Letters  traced  with  the  liquid  manure  were  visible  sta 
great  distahoe  during  the  whole  term  of  vegetation.  Hence,  the  evident  im^ 
pbrtance  of  itswpplication  to  Agriculture.  In  some  countries  the  explanation  of 
tliis  ilieory  has  oceasioned  a  profitable  practice :  for  instance,  in  the  Canton  of 
Orisons  the  dongwli^uor  is  treated  with  sulphate  of  iron  ;  the  ammonia  which  is 
fjttnerai«d  decomposes  the  8al(lhate  of  iron,  and  forms  sulphate  ofammonia,  whichp 
in  (his  state,  is  potSntial  and  not  volatile.  Elsewhere,  the  urin«  or  dung-liquor  is 
niiired  with  sulphate  of  liise,  which  is  tqtaaliy  efiioient  in  fixing  the  anmioDia  ; 
bat  Its'  application  to  ibe'dried  fasces  is*not  effeetoal,  owing  tp  the  generation  of 
carbonate  ofammonia,  which  is  whoUf  voiatile:  cotisiqaenUy»  the  effuitt  to  natk- 
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tralize  the  ammoniacsl  odor  in  the  stables  by  mcmns  of  sulphate  of  lime,  IwYe 
not  been  saccessfuL 

The  researches  of  Payen  and  Boossinganlt  hare  remored  all  doobt  both  aa  to 
the  effects  of  ammoniaca)  salts  as  a  manare.  and  the  thorough  mility  of  annual 
matter,  or,  more  generally,  nitrogeneous  matter,  in  the  dunging  of  the  soils.  Tbey 
have  recently  shown  that  all  true  manures  aet  by  rirtne  of  their  nitrogen,  and  are 
efficient  proportional  to  what  they  contain  of  this  element,  and  they  hare  gircn  tha 
following  Table,  where  they  are  ranked  according  to  their  equivalent  Talue.—- > 
The  Table  shows  that  100  parts  of  farm  manure  can  be  replaced  by  3  parta  of 
dry  blood  or  animal  residues,  and  by  25  parts  of  grape-cake : 

Farm  mtnare 100    Pigeon-dang: 5 

Seaweed 50    Liquid  Flemi^  manare 


Henidae  ofprecwd  oleaginoosieeda  ....  8  Poadreite 10  to 

Orape-cake 25  Dry  blood  or  dry   fleirii,  fieathera,  wool, 

Liqaorfrom  atarcb  fac lories 600           and  bom S 

Dong  liqaor 70  Animal  black 40 

We  hare  too  often  alluded  to  the  value  of  urine,  in  vegetation,  to  render  it  ne- 
cessary again  to  enforce  upon  the  farmer  the  policy  of  carefully  collecting  the 
dung  juices  of  his  bam  yards. 

We  should,  however,  recollect  that  the  preceding  Table  does  not  give  a  per- 
fectly just  idea,  in  this  respect ;  for  we  might  be  led  to  think  that  in  the  prepa- 
ration of  Flemish  manure  or  animal  black,  none  of  the  products  of  the  juices  are 
lost.  Consequently,  though  the  poudrette  presents  a  greater  value,  pound  to 
pound,  it  is  not  a  thorough  proof  that  this  should  be  preferred  in  the  great  econo- 
my of  a  country.  In  fact,  during  its  preparation,  a  great  portion  of  useful  products 
escape  into  and  infect  the  atmosphere.  The  great  advantages  of  liquid  ma- 
nure, with  which  we  cannot  be  too  familiar,  may  be  summed  up  in  a  few 
words : 

1st.  Man  furnishes  the  air  with  carbonic  acid  and  water,  that  the  farmer  may 
always  have  a  supply  equal  to  the  requirements  of  his  crops. 

2d.  Man  ejects  urine  and  ejcremenis,  which  constitute  liquid  manure,  after  a 
previous  fermentation,  all  the  other  products  of  his  alimentation. 

3d.  Consequently,  in  the  liquid  manure  and  the  atmosphere,  the  farmer  has 
all  the  matters  requisite  for  the  culture  of  those  plants  suitable  to  the  nutrition 
of  man. 

The  excrements  of  animals,  which  constitute  the  nourishment  of  the  most 
useful  plants — such  as  the  cereals — areas  necessary  to  their  sustenance  as  bread 
and  meat  is  to  that  of  Man  ;  and  hence  the  culpable  neglect  in  allowing  the  waste 
of  sewer  juices  in  large  cities.  Among  the  efforts  to  diminish  the  miseries  of 
the  poor  classes,  none  can  take  precedence  of  that  to  lessen  the  coat  of  manures, 
and  as  tending  to  this,  the  collection  and  preservation  of  the  contents  of  priries 
should  be  provided  for  by  the  authorities  of  all  the  cities  and  towns. 

One  more  remark  in  conclusion  of  this  subject.  It  is  well  known  with  what  facil- 
ity ammonia  dissolves  in  water,  which  will  take  up  about  430  times  its  volume, 
and  it  is  also  well  known  that  hydrochloric  acid  is  eqtially  soluble.  But  If  t  us 
compare  the  operation  of  these  two  solutions.  By  heating  hydrochloric  acid  of 
a  certain  density,  it  boils  at  244*4^  Fahrenheit,  witboat  being  altered ;  and  it  ia 
impossible  to  separate  it  from  its  waters  by  physical  means.  At  the  temperature 
oi*  122^  to  140^  Fahrenheit,  water  no  longer  retains  a  trace  of  ammonia ;  indeedt 
in  vacuo,  it  loses  all  its  gas  at  ordinary  temperatures  and  even  evaporatea  spontai- 
neously  when  exposed  to  air  in  open  vessels, 
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This  is  a  wise  provisioii  in  the  natural  economy,  for  this  property  enables  the 
condensation  of  the  ammonia  by  the  rains,  which  convey  it  to  the  plants,  that  it 
may  be  volatilized  anew,  and  carried  to  those  points  where  it  will  be  seized 
upon  and  rendered  available.  It  is  doubtless  the  final  cause  of  the  properties  of 
the  aqueous  solution  of  ammonia. 

But,  as  these  properties  are  necessary  in  the  designs  of  Creation,  so  that  vegeta- 
tion may  not  be  deprived  of  that  ammonia  which  it  requires ;  so  much  the  more 
is  it  important,  as  a  personal  consideration,  for  they  are  noxious  in  the  latter  re* 
spect.  It  is  precisely,  this  volatility  of  the  ammonia  resulting  from  the  decom- 
position of  the  animal  detritus  of  a  city,  which  prevents  its  restoration  to  the 
neighboring  soil,  as  might  otherwise  so  well  be  done ;  for  it  is  the  whole  sum  of 
manure  which  the  soil  requires  to  reproduce  the  sum  of  organic  matter  requisite 
for  it«  nourishment.  We  should  therefore  direct  our  attention  to  the  elucidation 
of  the  mode  in  which  the  rejected  nitrogenous  products,  which  we  regard  as  lost, 
ean  be  rendered  available* 
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AND  ITS  USE  IN  AGRICULTURE. 


BT  IL  BKCQLUEREL. 

fir  the  Memoir  irbicli  I  presented  to  the  Royml  Soeiety  of  Agrieeltvre  in  Jvlf, 
1847,  I  treated  of  the  state  of  Tegetation  in  the  saliferoiis  soils  under  the  infltt* 
coee  of  irater,  and  laid  it  down  as  a  principle,  that  salt  and  water,  when  added 
gradnally  and  in  small  portions  to  plants,  promoted  the  growth  and  eieeHenea 
of  fodder  crops,  especially  in  those  soils  naturally  dr}*.  My  experience  in  this 
respect  is  hased  upon  ohsenrations  and  analyses  made  of  the  old  royal  salines  of 
the  Lerant  and  the  surrounding  countries.  These  experiments,  it  must  he  told, 
howerer,  are  only  the  beginning  of  a  series  which  I  intend  to  undertake  upon 
the  use  of  salt  as  an  amendment  [ameliorator  ?]  in  Agriculture,  commencing, 
however,  with  the  study  of  its  action  in  the  different  phases,  of  the  growth  of 
the  cereal  and  fodder  plants.  To  proceed  systematically,  we  must  before  passing 
to  the  application,  determine  the  principal  physiological  phenomena  induced  by 
the  salt  during  the  course  of  regetatioo,  so  that  we  may  aroid  or  follow  them. 
Accordingly  as  they  are  useful  or  prejudicial  to  its  development. 

Those  who  deny  the  salutary  intiuence  of  salt  upon  vegetation,  under  certain 
circumstances,  are  perhaps  too  much  biased  by  the  idea  prevalent  among  the 
ancients,  that  steiility  is  the  inevitable  consequence  of  its  application.  This 
may  be  true  in  those  countries  which  receive  but  little  rain,  and  where  the  son 
is  intensely  hot ;  but  the  exception  is  not  applicable  to  humid  soils. 

The  hygroscopic  state  of  the  soil  being  an  important  element  in  determining 
the  question,  by  abstracting  it  we  render  it  extremely  complicated.  On  the  other 
band,  in  sowing  salt  simultaneously  with  the  seed,  it  has  never  been  determined 
bow  it  acts  or  whether  its  mode  of  action  is  the  same: 

Ist  In  germination. 

2d.  During  the  development  of  vegetation,  from  the  extremity  of  germinatioii 
to  budding,  that  is  to  say,  while  the  plant  sprouts. 

3d.  From  'the  sprouting  to  the  fhictificaticm. 

4th.  Finally,  from  the  fructification  to  the  entire  cessation  of  vegetation,  or 
the  death  of  the  plant. 

If  this  had  been  known  sooner,  the  opinion  of  certain  persons  as  to  the  action 
of  salt  in  vegetation  would  certainly  have  been  modified,  but  as  the  question  is 
Tery  complex,  it  was  necessary  to  divide  it,  and  study  each  propositicm  sepa* 
rately. 

From  the  experiments  which  I  made  as  to  the  action  of  salt  upon  germinatioot 
the  following  conclusions  are  to  be  drawn : 

1st.  Common  salt,  in  certain  proportions,  retards  and  even  partially  destroys  the 
germination  of  rye  grass  and  white  mustard  seeds. 

2d.  It  completely  destroys  those  ol  wheat  and  vetch. 

8d.  It  impedes,  in  a  measure,  the  germination  and  vegetation  of  many  plantib 
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Thus  it  is  seen  that  though  the  t^alt  may  not  destroy  germination,  it  DevL*nhe- 
les8  injuriously  affects  the  young  plants  during  vegetation,  by  inducing  a  cliange 
in  their  embryo  in  the  initiatory  development  of  life. 

Can  we  not  interpret  this  injurious  tendency  of  the  salt  in  the  very  first  act  of 
Tegetable  life  ? 

AVhen  a  seed  is  subjected  to  the  combined  action  of  water  and  of  heat,  it 
swells,  and  the  starchy  matter  of  the  cotyledon  passes  into  gum  and  sugar,  as 
food  for  the  nutrition  of  the  plantlet.  These  substances  act  the  same  part  to 
young  plants  that  milk  does  in  the  nutrition  of  young  animals.  Now,  as  salt  i% 
in  general,  an  antiseptic,  being  often  used  to  prevent  the  putrefaction  of  animal 
and  organic  matters,  it  naturally  follows  that  if  its  presence  will  prevent  those 
transformations  of  the  starchy  matter  of  the  seed  only  by  which  it  can  be  ren« 
dered  alimentary  of  the  plantlet,  the  plnmlet  must  necessarily  perish.  Though 
the  destruction  may  not  be  complete,  still  the  plant  suffers  during  its  vegetation 
from  the  ill  efl'ects  produced  by  the  salt  during  its  gerniinatiun. 

As  regards  the  action  of  salt  in  the  second  phase  of  vegetation,  it  may  be  ad* 
mi  tied,  a  priorit  that  it  should  not  influence  the  development  of  vegetation,  from 
the  completion  of  germination  to  the  moment  of  blooming,  in  ihe  same  manner 
as  during  germination ;  since,  in  this  case,  the  salt  seems  to  oppose  the  decom* 
position  of  starchy  matter,  and  its  transformation  into  gum  and  sugar  ;  while  in 
the  other  instance,  as  soon  as  germination  is  completed  and  respiration  takes 
place  in  the  leaves,  the  sale  is  carried  by  water  into  the  different  tissues  and  or- 
gans, and  should  then  act  only  proportional  to  the  quantity  introduced,  to  hasten 
or  retard  the  phenomena  and  ihe  different  elaborations  of  the  juices  designed  foff 
the  nutrition  and  development  of  the  plant.  The  salt,  therefore,  should  not  play 
the  same  part  in  both  cases.  Numerous  experiments  have  efi'ectually  confirmed 
this  deduction  drawn  from  facts  previously  noted. 

The  facts  slated  in  my  Memoir  authorize  the  following  conclusions : 

Ist.  That  salt  in  solution  is  prejudicial  to  germination,  being  alterative  or  de- 
structive of  the  embryo  according  to  the  quantity  employed.  When  the  change 
is  very  sensible,  the  development  of  the  young  plant  is  much  less  perfect  than 
without  the  action  of  salt. 

2d.  That  germination  is  accomplished  without  the  aid  of  salt,  and  that  when 
the  plant  has  shot  above  ground,  the  application  of  salt  and  water  even  in  large 
doses,  causes  no  alteration  of  the  tisspes,  nor  any  disturbance  of  the  vegetation, 
not  even  to  the  budding.  As  to  what  are  its  effects  then  and  afterward,  is  yet  to 
be  determined  by  the  result  of  some  experiments  now  in  progress.  The  plants 
usually  acquire  more  vigor  than  those  growing  in  the  natural  way,  provided  the 
proportions  of  salt  are  not  excessive.  The  amount  taken  up  by  plants  equalS| 
sometimes,  eight  per  cent,  of  their  weight  when  dried. 

3d.  That  the  influence  of  salt  upon  germination,  even  in  presence  of  water^ 
may  serve,  to  s  certain  extent,  to  explain  the  conflicting  results,  ss  to  the  action 
of  salt  as  an  amendment  [ameliorator  ?],  of  experimenters  who  kept  no  record  of 
the  time  of  salting* 

4th.  That  when  used  as  an  amendment  in  soils  destined  for  the  culture  of  tlit 
cereals,  it  should  not  be  spread  at  the  time  of  sowing,  because  it  is  hurtful  i^ 
germination.  The  better  plan  would  be  to  apply  it  about  the  month  of  Maffcl^ 
when  the  earth  is  moist,  and  previous  to  the  development  of  active  vegetation* 
In  operating  at  this  season,  be  careful  that  the  winter  rains  do  not  carry  the  salt 
too  deeply  into  the  soil,  else  it  will  lose  its  power  of  promoting  vegetation  in  tli# 
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■pring.    The  quantitjr  ci  salt  to  be  lued  depends  vpoo  the  natnre  of  the  plsat 
under  cohiTitioD,  as  all  plaou  are  not  equally  benefited  bjr  its  nse. 

Knbfanaon's  experiments  hare  prored  that  salt,  when  mixed  with  nitrogenooa 
manares,  is  a  stimnlant  of  regetation.  It  will  then  be  neeessaiy  to  aseertaia 
whether,  as  to  certain  plants  which  require  a  substantial  nourishment,  salt 
combined  with  these  manares  would  not,  by  inducing  a  too  rigorous  growth, 
errate  such  plants. 

5th.  That  the  large  quantity  of  salt  required  by  the  stalk  of  the  cereals,  under 
the  circumstances  mentioned,  may  contribute  to  gire  them  the  qualities  of  fodder. 

6th.  That  all  these  results  determine  nothing  as  to  the  product  in  grains, 
which  will  only  be  known  when  the  experiments  are  completed  in  the  coming 
year. 

7th.  That  in  moist  meadows  the  salt  should  be  sown  at  the  time  when  regeta- 
lioD  derelops.    In  dry  meadows,  rain  must  be  waited  for  before  applying  the  sah. 

8th.  That  in  soils  with  impermeable  bottoms  or  clayey  substrata,  the  applica- 
tion of  salt  should  not  be  often  repeated,  for  the  portion  first  added  suffices  for  a 
long  time,  and  sometimes  may  eren  injure  later  germinations.  If,  on  the  con- 
trary, the  substrata  are  permeable,  it  is  necessary  to  renew  the  salting  at  each 
culture.  Before  taking  a  definite  part  in  this  respect,  we  should  appeal  to  ex- 
periment, the  only  sure  and  safe  guide. 

Salt  remains  in  the  soil  a  shorter  or  longer  time,  according  as  its  substratum 
is  permeable  or  impermeable ;  and  as  all  plants  do  not  accommodate  themselres 
in  the  same  degree  to  the  salt  regime — the  retch,  as  an  example — it  is  neces- 
sary, in  the  rotation  of  crops,  to  plant  therein  the  leguminous  and  other  plants 
whose  growth  would  be  retarded  by  the  salt. 

The  end  proposed  in  my  Treatise  is  to  point  out  the  path  to  be  followed  in  ex- 
periments for  the  exact  determination  of  the  part  acted  by  the  salt,  as  an  amend- 
ment, either  with  or  without  the  concurrence  of  nitrogenous  manures. 


A  FARM  BUT  A  MANUFACTORY, 

THE  USE  OF  SALT. 

It  was  not  because  we  apprehend  that  Salt  is  likely  erer  to  be  used  in  our 
eountry  as  a  manure  to  an  extent  suflieient  to  make  its  ralue  far  that  purpose 
a  question  of  general  interest,  that  we  hare  selected  the  following,  but  because 
ol  the  philosophical  principles  which  it  contains  as  connected  with  Agriculture. 
But  the  reader  can  peruse  and  judge  for  himself,  whether  such  dissertations  are 
not  much  more  useful,  though  they  may  be  dryer,  for  young  men  wanting  to 
proride  for  themselres  a  wider  and  more  solid  basis  for  improrement,  in  a  better 
knowledge  of  the  principles  of  their  profession,  than  is  to  be  expected  from  a  re- 
lation of  the  mere  details  of  practice  followed  in  some  case  where  an  acre  has 
been  made  to  yield  a  heary  crop  of  com,  or  a  bullock  to  yield  a  heary  crop  of 
tallow.  Such,  at  least,  is  our  riew  of  the  matter,  and  such  our  aims,  without 
any  object  or  desire  to  deceire  or  be  deceired* 

From  tlM  LtmAaa  Agrlmltiinl  Gftaettft 
THB  VALUB  OF  SALT  AS  A  MANU&B. 


U  yoor  Jofsnsl  of  April  8lh  I  rasd  that  PiofeMor  Bmnsi,  who  In  ooiOsBotioii  wf  A  Hr.  MflM 
Xdwardi^  wsa  engaged  hy  the  French  OoTemment  to  erimine  into  the  vilae  of  oommon  aaU  sf 
(llOt) 
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t,  manare,  has  recorded  in  the  following  tenn*  the  ooocIasionB  arriTed  at  from  their  ioqairies  co 
the  wibject  in  Bnglaod : 

^  I  qait  EngUma  with  the  oonvicUon  that  the  problem  of  the  employment  of  salt  in  AgricaUore 
b  chimerical  We  have  been  sent  from  county,  to  ooanty  without  reanlt  Here  they  aend  na 
unto  the  neighborhood  of  the  aalt-minea ;  when  we  were  there  we  were  told  that  aalt  was  not  a 
prophet  in  its  own  ooantry.  I  am  convinced  that  the  most  deairable  mode  of  proparins  a  good 
raanare  ia  by  employing  the  phosphates  and  ammoniacal  salts,  rather  than  sea  salt,  however 
cheap  the  latter.''  In  my  opinion  the  oonclasion  they  have  come  to.  vis.,  ^hat  salt  is  of  very  little 
valoe  as  a  manure*  is  perfectly  correct  Opinions  unsupported  by  &ots  or  reasons  are,  however, 
not  worth  much,  and  as  I  am  aware  that  many  practical  agriculturists  advocate  the  employment 
of  salt,  I  will  endeavor  to  explain  the  grounds  upon  which  I  dissent  from  them.  I  am  quite  willing 
to  admit  that  numerous  experiments  nave  been  recorded,  wherein  a  beneficial  effect  of  salt  upon 
the  crop  was  sufficiendy  evident  The  question  with  the  Freneh  chemists,  however,  and  that  to 
which  the  remarks  I  am  about  to  make  refer,  has  not  referenoe  to  the  special,  or  pccasiona],  but 
to  the  general  applicabil  ty  of  salt  as  a  manure,  and  to  its  importance  as  such  in  a  national  point 
of  view ;  I  shall  not  tlierefore,  quote  any  particular  experiments  of  my  own,  but  shall  endeavor 
to  show :  1.  That  no  sobstance  can  be  nationally  or  universally  useful  as  a  manure,  which  is  not 
largely  exjported  from  the  soil.  2  That  salt  exists  to  a  very  small  extent  in  the  exported  pro- 
duce of  a  farm ;  and  that  it  can  never  be  substituted  for  those  constituents  which  are  largely  ex- 
ported,  and  in  which  most  soils  are  more  or  less  deficient  Considering  a  farm  as  a  manufactoiy, 
of  which  the  imported  manares  represent  the  pnrehased  raw  material,  and  from  which  the  ex- 
ported products  are  corn  and  meat  it  is  evident  that  the  nature  of  the  imports  which  it  will 
be  necessary  to  provide  must  depend  upon  that  of  the  exports.  The  amount  of  such  ex- 
ports must  vary  according  to  climate,  roil  and  cultivation ;  but  assuming  the  extreme  case  of  an 
export  of  50  bushels  of  com  from  an  acre  of  land  one  year,  and  100  Iba.  of  live-weight  of  animal 
tlie  next  let  us  endeavor  to  estimate  the  loss  to  the  land  of  several  of  its  constituents  by  such 
means,  and  eq»ecially  that  of  aalt  Fifty  bushels  of  grain  may  be  said  to  contain  50  to  60  lbs.  of 
mineral  matter.  In  perfectly  ripened  grain  it  is  doubtful  wh^er  either  chlorine  or  sodium,  the 
two  coustitoents  of  common  salt,  exists;  but  the  point  of  perfection  in  this  respect  is  seldom  at- 
tained in  our  climate,  and  it  is  probable  that  it  is  owing  to  variations  of  this  kind  that  the  presence 
and  amount  of  salt  in  grain  ashes  are  found  to  be  uncertain  The  average  quantity  in  such  ashes 
mav,  however,  be  said  to  be  probably  little  more  than  1  per  cent  if  even  so  much  as  that;  so  that 
50  Dushels  of  grain  would  contain  less  than  1  lb.  of  salt  By  direct  experiment  I  find  that  a  lean 
sheep  of  100  lbs.  live-weight  yields  about  8  to  10  lbs.  of  bone,  12  lbs.  skin,  and  5  lbs.  blood ;  the 
flesh,  fat  and  entrails.  &,c.,  comprising  the  remainder  The  bone  contains  no  appreciable  amount 
of  salt,  while  the  total  mineral  matter  of  the  other  parts  of  the  sheep  amounts  only  to  a  few 
ounces,  of  which  quantity  a  very  small  proportion  must  be  estimated  to  be  common  salt  It  ia 
evident  then,  that  the  amount  of  salt  exported  from  a  farm  in  com  and  meat  is  exceedingly 
small ;  but  if  we  look  at  the  loss  of  phosphoric  acid  and  of  nitrogen  which  the  farm  sustains  under 
the  same  system  of  sales  or  export  the  case  will  be  found  to  be  very  different 

Of  the  50  or  60  lbs.  of  mineral  matter  contained  in  the  50  bushels  of  grain,  about  nine-tentha 
would  be  salts  of  phosphoric  acid,  and  the  sheep  weighing  100  Ibe.  alive  would  carry  off  3  to  4 
iba.  of  phosphate  of  lime  in  its  bones,  besides  a  lew  ounces  of  phosphoric  acid  salts  in  its  other 
parts  Again,  the  50  bushels  of  P^in  may  be  said  to  contain  50  to  60  lbs.  of  nitrogen,  and  the 
100  lbs  live-weight  of  animal  4  lbs.  of  the  same  substance  It  is  seen,  then,  that  while  the  soil 
would  be  exhausted  in  two  years  of  40  to  50  lbs.  of  salts  of  phosphoric  acid,  and  of  a  still  larger 
quantity  of  nitrogen,  the  amount  of  salt  removed  in  the  same  period,  and  bv  the  same  oouraef 
would  scarcely  reach  a  pound.  Some  writers  have  said  that  farmers  do  not  xnow  their  own  in- 
terests when  they  purchase  the  expenmve  foreign  guano  rather  than  the  cheap  salt  of  home  re- 
source, and  employ  the  bones  of  distant  countries  instead  of  the  sulphate  of  soda  manufactured  in 
our  own  towns ;  but  no  one  who  will  carefullv  consider  the  statements  given  above  can  be  at  a 
loss  to  understand  wh^  salt  and  sulphate  of  soJa  cannot  be  substituted  for  phosphates  and  ammo- 
nia. It  is  worth  consideration,  also,  that  in  many  parts  of  England  Uiousaads  of  acres  have  been 
brouglu  from  a  barren  waste  into  the  highest  slate  of  fertility,  by  the  importation,  in  some  fiorm  or 
other,  of  phosphates  and  ammonia,  without  any  direct  supply  whatever  of  common  salt 

The  employment  of  salt  as  manure  cannot  then,  1  think,  be  advocated  as  providing^  an  im- 
portant constituent  of  the  ordinary  exports  of  a  farm,  but  only  to  be  of  limited  necessity,  and 
Siplicable  with  economy  to  a  small  extent  or  in  special  and  occasional  cases.  It  is  considered 
at  when  com  is  used  for  com  crops  the  straw  is  brighter  and  the  grain  of  finer  quality ;  but 
perhaps  no  one  wiU  maintain  that  it  would  increase  the  number  of  bushels  upon  a  com-exhauste4 
soil ;  and  if  this  be  the  case,  but  a  low  rank  can  be  claimed  for  it  by  the  side  of  manures  which 
are  known  to  enhance  the  produce  of  the  land  I  fully  admit  some  beneficial  influence  upon  the 
elaborative  actions  in  the  iuices  of  plants  under  the  agency  of  common  salt  but  it  is  probaole  that 
such  an  effect  will  generally  be  observed  only  in  highly  manured  soils,  where,  under  certain  con- 
ditions of  season,  vegetation  would  be  too  luxuriant ;  and  It  may  be  doubted,  indeed,  whether 
even  in  these  cases  an  eonivalent  supply  of  soluble  saline  matters,  more  essential  as  ccmatituenta 
of  the  fixed  products  of  the  plants,  might  not  with  advantage  substitute  the  salt 

On  the  other  hand,  however,  the  r^y  solubility  of  common  salt  itself,  as  well  as  that  of  com- 
pounds which  may  result  firom  its  reactions  on  the  contents  of  the  soil,  is  a  property  which  may 
render  it  of  real  service  in  cases  of  over-luxuriance,  arishig  from  an  otherwise  too  prominent  sup* 
plv  of  organic  constituents  to  the  plant  There  are  other  instances  than  that  aflbrded  in  aalt  or 
mmeral  substances  being  of  apparently  great  use  in  the  Juices  of  plants,  without  seeming  to  con- 
stitute portions  of  the  fixed  products  of  ue  plant;  and  we  must  be  careful,  therefore,  not  to  deny 
the  importance  of  the  presence  in  the  soil  of  any  substance,  merely  because  it  does  not  exist  ia 
the  exporu  of  tlie  farm ;  but  at  the  same  time  it  should  be  borne  in  mind  that  unless  a  snbatance 
be  either  sold  off  the  farm  or  diminished  in  quantity  by  drainage  or  actual  waste,  the  renewal  of 
a  supply  once  provided  can  very  seldom  be  needed.  i      i 

(uoa) 


40  •  THE  TALUE  OP  SALT  AS  A  MAHURB. 


Tbe  solobilUy  or  nit  ■Iready  referred  to.  mistit  ho  Mid  to  be  a  canm:  of  its  rapid  exhmmti 
IKmb  a  moH  by  ormiiMire.  bat  aoch  low  will  be  fii'«|«emlv  ooapesMled  for  br  tbe  incidental  inpoit 
of  Mk  for  caltle,  and  by  tbe  small  smoant  contaiued  in  artificial  food.  Again,  it  may  be  orieed 
tint  a  large  proportioB  of  farms  export  other  article*  beside  com  and  mmt ;  b«t  ttie'aame  local 
ctrcamrtaaeea  which  lead  to  MMh  a  caoae  Keoendlr  at  tbe  aaoae  tiaie  aflbrd  aoorces  of  manara 
Bol  at  the  cooinMUKi  of  ihoae  circanaaiaiiced  as  oor  case  sopposesL  Indeed,  where  towv  manvrea 
■re  need,  the  amoant  of  salt  provided  mn4  always  be  eooKiderable.  The  discrepancies  ia  tha 
•Dooants  that  are  paUished  of  the  effects  of  sail  as  a  Bnaaore  need  not  lead  as  to  dnnbt  the  eor- 
vaetnnss  bat  ooIt  tna  eoaipleteness  of  the  statement ;  and  if.  as  I  have  shown  above,  this  sabataaoa 
is  not  rrqnired  in  any  asaterial  qoaatity  as  a  constttncnt  of  the  expiirts  of  a  fmrm.  and  if  it  be  alaa 
trae  that  when  naefa'l  as  an  afcent  it  is  so  only  onder  panicniar  ciframstancea  of  exeem  of  soaaa 
aobsiaDoes  sappli«Hl  to  the  plant  over  others,  the  difiercncea  in  resolt  are  what  we  rfmahl  expect 
In  tllaslratioa  of  this  point  I  may  observe  that  a  few  years  aco  some  experiments  were  carried  oai 
vpoa  aeriealtural  plants  at  the  frardeos  of  the  Horticaltaral  Society,  at  Chiswich.  onder  the  direo> 
tioD  of  Ur  Solly,  and  on  companne  the  resolts  which  he  obtained  bv  the  application  of  variooa 
aobstaoces  to  a  carden  soil  (pmbably  already  in  a  sute  of  futility  (ar  exreedinff  that  which  ia 
«8oa]  ander  a  high  condition  of  Ihild-caHnre')  with  those  obtained  by  the  aame  sobstasKes  npoa 
exhaostfed  land  on  my  farm  at  Rothamsied.  I  Ibond  that  in  many  important  inotaoces  the  ei»ct 
aecmcd  to  he  verv  bnieficial  in  tbe  one  ca>«.  and  not  at  all  so  in  the  other.  Snch  fi^ts  aa  these 
yfauoly  show  as  tftat  opoo  soils  where  the  essential  elements  of  plants  are  wanting,  no  benefit 
can  be  derived  from  the  use  of  salt  or  any  otlicr  sabsiance  which  docs  not  become  a  conf«i]taeat 
af  the  prodnce.  ^'  here,  however,  in  the  erowth  of  grain,  all  other  easenlials  ar«  provided,  the 
«ae  of  salt  may  be  advantsceoas  by  givinip  a  healthy  tone  to  the  vital  actiona  of  the  phut,  and 
thereby  improving  the  quality,  aiid  even  to  a  small  extent  increasing  the  qoantity  of  the  produoo 

The  eflhct  of  sah  is.  however.  BDoch  more  marked  apoo  the  greea  produce  of  a  fann  than  opos 
com  cTDpa.  and  tbe  large  qusntitv  of  it  which  is  iuniid  in  some  plants  of  llie  fiMrmer  kind  might 
vefl  lead  as  to  question  whether  tt  be  not  an  essential  element  of  such  piodnce.  at  well  as  a  nsa- 
fal  agmit  in  the  pnwgsacs  of  vegeution  in  such  cases.  Mangel-worsel.  for  insanoe.  coataiaiv 
comparatively  speaking,  a  large  amoant  of  salt«  and  the  effect  of  its  application  b  perhaps  moro 
•vidrat  in  the  case  of  this  plant  than  in  that  of  any  other  When,  however,  we  bear  in  mind  dia 
■■all  amoant  of  acicctive  action  which  is  exercised  bv  the  roots  of  plants  npon  tlie  solnble  oott> 
tents  ot  the  soil ;  that  in  the  ash  of  the  mangelwoniel.  as  well  as  in  that  of  all  other  ereen  pr»- 
doce.  we  have  the  saline  matter  of  the  juices  mixed  with  those  of  the  parts  formed  from  thooa 
jaioes;  and.  farther,  that  this  planL  more  particulariy  when  fresh  gathered,  and  before  fermenta* 
thm  to  some  degree  has  taken  place  in  its  fluid  contents,  is  knou  n  to  act  as  a  purgative  to  animals 
ibd  unoo  it.  we  cannot  lUl  to  admit  the  presence  of  a  large  amoant  of  as  yet  onOTganizerl  nmtter. 
■ad  toe  probabilKy  also  that  some  of  it  is  extraneous  and  nnnecesrary  to  the  growth  oi  the  plant; 
and  in  this  latter  supposition  tbe  existence  of  ssh  in  the  produce  would  show  an  ample  rrwiarce 
of  k  fai  the  soil,  ratlier  than  prove  Hs  importance  to  the  plant.  Reasons  of  this  kind  arast  noC 
however,  be  taken  as  saiisfactorilv  proving  the  non  esse.Hialness  of  ssit  as  a  anaaare  to  thosa 
■lants  wherein  we  usually  find  it,  out  they  slMmld  be  considered  more  as  pointimr  out  the  diree 
Ooa  and  the  necesshy  of  farther  experiment  on  the  sabject  and  especially-  ao  when  we  find  ia 
the  animal  economy  Insuncea  of  a  very  analogous  kind.  Thaa  it  is  found  tliat  ahlioagh  the  bkiod 
af  animals,  which  may  be  comi  ared  to  the  juice  of  vecretables.  contains  a  lari^e  amount  of  commoa 
aalt,  which  cauaot  be  suppored  to  be  unessential  to  the  healthy  act  one  f  f  the  body,  yen  its  prea> 
ence  appear*  doubtful  In  any  of  the  resohinir  products  of  the  processes  of  the  animal.  The  quea> 
thm.  then,  of  the  ure  and  importance  of  salt  to  some  fow  plants,  and  ander  cena'n  particular  ciiw 
cvmstances.  is  still  open  lo  investiiratioo,  and  shoald  it  be  decided  aflramtively,  we  should  yet 
have  to  determine  wliethcr  or  not  it  was  necessary  in  soch  cases  10  employ  it  in  any  larae  qnaa- 
thies.  or  even  directly  as  a  manure  at  all.  For  the  reamns  I  have  adduced.  1  cannot  hot  fully 
concur  in  the  general  opioioo  expressed  by  Professor  Dnmaa.'more  especially  as  applicable  ta 
the  Mate  of  Atrricalture  in  France  at  tlie  present  time,  and  I  wiU  venture  to  assume  tl«  following 
poshicms :  I .  That  sah  ran  never  be  a  substitute  for  the  constituents  ammonia  and  phosphoric  acid, 
t.  That  no  soils  exporting  ctirn  and  meat  can  be  rrsiorcd  to  fertility  without  the  application  of 
these  two  substances.  3  That  moch  of  the  monev  now  expended  in  purchasing  fult  for  agri* 
cahoral  parposes  would  he  aaore  profltablv  employed  in  procurii^  ammonia  aad  phosphalcaL 
4.  That  aah.  althooah  apparently  essential  la  the  aniaml  economy,  and  perhapa  ia  thai  m  plaata 
■hnk  is  exported  from  a  form  hi  sach  Mnatl  qaandtiea  that  arany  roils  will,  under  an  ordinary  sy» 
of  cahivatiaa.  Devar  iwaira  ita  direct  appHealha^  and  athara  will  do  n  seldom,  and 
aidj.  J.B.LAWRa~ 
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—  food  giren  to  Dairv  Cowa,  L  510L 
tnmip-aUoera  for  them,  L  511. 

eftctof  diflbrent  kfadt  of  food  on  l3benJL$l» 

Diaeaaea  to  which  aabjeet,  L  599: 

—^  aidmals  infening  them,  L  593. 
^—  Choking,  and  remediea  for  it,  L  583. 
•— —  the  HoTon.  L  594. 
— ^  dm  Faidleboond,  L  595. 

odier  diaeaaea  of,  L  595. 

Drirlng  and  Slanghtoring  them,  L  598^  StlL 

—  precaattona  on  letttog  them  looaa^  L  896. 

aaiaitoa  of  their  Vtorer,  L  596. 
pping  them,  L  597. 

rato  of  tfaefa'  tnTcling,L  097. 

—^  Ihrir  beat  aiato  for  the  BHurfcet,  L  997. 
mode  of  jodglng  of  then,  L  598. 

for  dughtoring,  L  581-ft. 
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Cattle.  Yaricms  modes  of  drag^tering,  i  532. 
mode*  of  cattmg  ap,  L  533,  534. 

1>ropoitioii  of  onml,  ^o.  L  537. 
OM  muMained  by  modes  of  Cooking,  1. 537. 

—  nlting  their  carcaawB,  i.  537. 

—  aaei  of  the  hide,  hooii^  horni^  &a  L  538. 
^—  Feeding  them  on  Turnips,  L  495. 

times  of,  L  50S. 

on  Potatoes,! 510.~On  Otl-€a]be,L511 

on  Linseed  Oil,  L  516. 

on  Oreen  Malt,  L  516. 

on  Linseed  Heal  and  Barley,  L  516. 

Experimenu  on  the  Cost  of.  i.  517. 

comparison  oC  hammols,  &o.  i.  590. 

treatment  of  in  spring,  iL  S66. 

fattening  of,  iL  967. 

—  aalcnlatmg  their  weight,  IL  968. 

—  fallacy  of  tnese  modes  of  calcolation,  ii.  969. 
-— » their  diatribation  over  the  pastnre,  iL  969-70 

grazing  them  daring  sommer,  iL  974. 

sheds  lor  sheltering  them,  iL  976. 

watering*pool  for  them,  iL  975*6. 

—  advantages  of  Pastaram  and  Hay,  IL  983. 
•— —  Points  to  be  caltlvated  by  the  breeder,iL497 

—  examples  of  the  different  Breeds  t 
— ^  the  Short-Horn,  iL  449. 

—^  the  Long-Horn.  IL  444. 

the  Hereford  snd  West-Highland,  il.  445. 

the  Ayrshire,  iL  446. 

— —  Teeth  of;  their  development,  iL  454. 

—  indications  of  age,  iL  455. 
Cattle-man,  duties  (£l  504-6. 
suitable  dress  ibr.  L  504. 

necessity  of  his  regQlariqTf  L  505. 

arrangement  of  his  tijue,  L  506. 

—  loss  throogh  irrmlarity,  L  506. 

—  Qsaat  wages  oC  u.  49. 

Chaff-hoase,  position,  &a  on  the  steading,  L  89. 
Charibory  saosoil-^low,  description  oC  L  418. 
Cheese,  making  oC  iL  314. 

preparation  of  the  Eennet,  iL  314. 

— —  breaking  and  straining  the  Cnrd,  iL  31& 

• machine  for  this  purpose,  iL  315. 

Tat,  the,  iL  316. 

pressmg  ot,  machines  ibr,  IL  316. 329,  330. 

making  of,  from  sweet  milk,  iL  316. 

Cream,  iL  391. 

^—  drying  and  coloring,  iL  316-17. 

—  Insects  infesting,  iL  391. 
Cheese-pres%  the  stone,  iL  399. 

— the  Compound  Lever,  iL  330. 

Cheese-rack  or  turner,  iL  339. 
Cheese-vat,  description  o(  iL  315-16. 
Chemical  Constitution  of  Soils:  see  S&iU. 
Chemistry,  connection  ot  with  Agricultore,  L  99 

—  its  importance  overrated,  L  93. 
-——value  of  an  acquaintance  with,  to  the 

Farmer,  L  69. 

Profeewr  Law  on,  L  95. 

its  true  value.  L  25. 

Cheviot  breed  of  Sheep,  iL  449. 

Cbeyae,  Captain,  mixture  oC  for  his  horses^  L548 

Chickens,  management  of,  iL  996. 

Childers,  Mr.,  on  feeding  Sheep  on  Tamips,L457 

Chine-felloo,  a  disease  in  oattk;    oansee  and 

remedies,  iL977. 
Choosing  the  kind  of  ftrming,  L  68.— And  a 

Tutor  for  it,  L  69. 
Churning  of  cream,  iL  309-10. 

—  of  sweet  milk,  iL  313. 
Chum,  various  forms  of,  IL  389. 
the  barrel,  iL  399. 

Wedgewood's  ubie,  iL  393. 

the  box.hand,  iL  394. 

the  Irish  box,  iL  395w 

— -  the  plunger,  iL  396. 

—  the  same,  by  power,  iL  897. 


Chum,  the  oscillating.  iL  398. 

comparison  of  the  various  kindsi  U.  307. 

Cirencester  Agricultural  Institute*  L  95, 141. 

Cistern  for  rain-water,  L  134. 

Classification  of  corn-plants  by  the  ear,  gnln 

Ac.  iL  95. 
Clay  soil,  the  pure;  cfaaracteristios^  L  914. 

effect  of  sand  on  it,  L  915. 

Clay-kMun.  L  915. 

Climates,  great  varieties  oC  L  198. 

—  general  causes  of  these,  L  90L 

local  causes  which  modify,  L  903. 

in  Great  Britain,  L  904. 

as  shown  in  the  distribution  of  plants  and 

animals,  L  906. 

recent  chan^  of,  in  Great  Britain,  L  908. 

causes  of  this,  L  909. 

of  the  United  States  L  198. 

Dr.  Forry  on,  L 198,  90L 

Jefferson  on  the  differences  of,  L  903. 

—  geographical  distribution  of,  L  900. 
Closed-boiler  steaming  a|)paratus,  L  566. 
Clouds,  various  forms  of,  L  175. 

—  weather  indicated  by,  L  175. 

—  prevalent  forms  ot,  m  summer,  IL  946. 
m  autumn,  il.  362. 

Coach-house^  position,  Ac.  on  the  steading,  i  98. 

— fireplace  in,  L  98. 

Collar  for  the  plow-horse,  various  forms,  L  388. 
Colman,  Blr.  ooservations  of,  in  Europe,  L  SI5. 

on  Chemistry  and  its  application,  L  95w 

Colom  of  Soils,  L  919. 

Comparative  Anatomy,  valoe  of  to  Farmen^  1. 61 

Composts,  preparation  of,  ii.  66, 185. 

various  substances  used  for,  iL  66-7. 

Concrete,  for  steading  floon,  L  199. 
Conduits  for  drains,  buildin^^  of,  L  396. 

various  forms  oC  in  drams,  L  341. 

Constimtion^  importance  of  attention  to,  iL  431. 
Contracts  for  building  steadings^  L  199. 
Cooked  ibod,  advantages  of,  to  the  horse,  L  546. 
Com,  ouantity  consumed  by  form-horses.  iL  978. 

advantages  of,  to  young  honea^  ti.  979. 

see  Wheatt  OeUi,  and  the  various  Ghraina. 

Com-bam,  position  of,  on  the  steading,  L  86. 

size,  form,  ftc,  L  86. 

its  floor,  L  87,  88. 

—  its  door,  L  87. 

Com-hox  for  sheep,  deserlptfoo  d^  L  483. 

another  form  of  it,  L  476. 

Com-brainr  for  horses,  L  559. 

hand,  i  550. 

power,  L  560-1. 

Com-cheat,  best  form  oC  L  90. 
Com-fodder,  iL  40. 
Cora-markets,  iL  59. 

stock  and  sample.  iL  59*53. 

advantages  ana  dlsadvantage%iL53,54 
—-  -~—  firauds  perpetrated  in,  iL  54. 

measure  used  in,  iL  55-56. 

laws  relating  to  them,  ii.  56. 

Corona  round  the  Sun,  L  189. 

weather  indicated  by,  L  189. 

Corrosive  sublimate,  to  prevent  Dry  BoC,  L  141. 

Cost  of  materials,  L  146-7. 

Conlter  of  die  Bast  Lothian  pbw,  L  856, 960. 

of  the  Lanarkshire,  L  969. 

of  tiie  Mid-Lotiiian,  L  967. 

— —  nature  of  its  action  on  the  soil,  L  971. 
Couru  for  Cattle,  positfono^  L  109. 
•^—  their  size,  Ac,  1. 109, 
Coventty,  Professor,  L  40. 
Cow-cabbage^  culture  oC  L  44L 
Cow-bouse,  its  position,  siae»  Jco.,  L  99. 

iu  flooiv  L  100. 

mode  of  fixing  cattle  in,  L 101. 

fonn  and  iise  of  whidow,  L 105. 
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Cow-pox.  the.  ii.  277. 

Cows  treatment  of  iu  Winter,  i.  496,  49B. 

— —  feedttig  of.  t.  499  ;  it.  84.  85. 

— —  treutiiieut  oC,  wliile  with  calf.  ii.  82. 

•^^  to  aitcenaiu  wht* ti  iu  calf,  ii.  h:<,  104. 

— ^  diHt'OMfl  to  which  titeu  wjbject,  ii.  04. 

—  6nngvr  of  alipptiig  the  calf,  ii.  W. 

—  trcaimeiit  of,  to  prevent  tiiis,  ii.  87. 

•^— (luring  parturition,  it  89. 

•^—  the  add-r,  ii.  99. 

—  reckoning  table  for  calving  time,  ii.  104. 
•^—  diiteanea  after  calvioj^.  i  105 

— their  reuiediva.  ii  105. 

'        eflbctii  of  i(payiug  on  ibein,  ii.  107. 

-^—  Serving  tliem  with  the  Bull,  it.  107. 

•— -  in  doDitner.  diseaaei»  then.  ii.  277. 

*-—  cauat*«  adecting  their  milk,  ii.  317. 

•—  Go^^noira  Treat iae  on,  ii  99,  100. 

Cradlcacvtbe.  deacri^tion  of,  ti.  386. 

Cream,  cnurniug  of.  li.  310. 

*-—  ita  chemical  com]  oaitioo,  ii.  318. 

-^  cbecae,  making  of,  iL  321. 

Creaming  of  milk,  the,  ii  3U9. 

Croall,  Mr.,  hi^  mode  of  feeding  horaea,  i  548. 

Cropa  r    ace   WJtettt,  Beanx^  Peusf,  Otds,  Rye. 

Cruaaing  liveaiock.  ii.  437. 

Cmaakin'a  clud  cruahing  roller,  ii.  35S. 

Crona-pkiw  iug,  objecta.  &c.,  ii.  111. 

Coltivalor:  ace  Grubber. 

Cuuuiogham'a  plow :  aee  Mid-Latkian  Plom, 

Curd  of  milk,  compoaition  of,  ii.  319-20. 

Curd-cnuer.  deacripiiou  of,  ii.  316. 

—  breaker,  it  328. 

Carl  in  poiatoea.  cauaea  and  pivvention,  ii.  SOS. 
Carrie  Plow :  aee  Mid  Lolktan  PioK. 
Cvrtia,  Mr,  modea  of  feeding  cattle,  i.  516. 
Cylinder  atraw<uticr,  i.  551. 

—  tarnipalicer,  i.  475. 

D 

Dairy,  general  management  of,  i.  510. 

— —  operationa  in  mixed  hoabandi^,  ii  305. 

Dairy-farm,  genisral  arrangementa,  i.  67. 

— ~ modified  ateading  for,  i.  124. 

— —  — -  erazlng  cattle  on,  ii.  30i5, 

Dairy-maid,  dutiea  uf,  i.  162;  ii.  308. 

Dale'a  hybrid  turnip,  culture  of,  i.  437.— Ita  ori- 

Stn,i.'44U. 
rymple.  Mr.,  on  the  profit  of  draining,  i.  376. 
Damaged  wheat,  delecting,  it.  28. 
Davy.  Sir  Humphry,  hia  agri.  chemiitry,  L  93. 

—  bia  theory  of  irrigation,  ii.  74. 

—  on  fermentation  of  dong,  ii.  191. 
Dcanaton  aubaoil-plow ;  ita  action,  i.  408. 419. 
Deep  plowing,  advantai^ea  ot.  I  402. 

Dew,  theory  of.  and  ita  lufloencea,  ii.  341. 

De  Hhaiu  on  unka,  i.  153. 

Dibbling,  aowin^  wheat  by,  ii.  419. 

Dick,  Prufeaaor,  i.  43. 

Difficoliiea  of  the  yoon^  farmer,  i.  S. 

—  meana  of  overcoramg,  L  7. 
Diak  airaw-cuiter,  i.  554. 
Diaeaaea  of  Sheep,  i  476 ;  IL  408. 
—^  of  Cattle,  i.  528. 

— —  of  tioraea,  i.  568-69. 

of  dwiue.  ii.  12,  13. 

of »  alvea,  and  their  treatment,  ii  104. 

of  Cowa  after  eaJving,  ii.  105. 

—  of  Potatoea  ii.  203. 

of  Poaltry,  it  223. 

Dialribotion  ot  labor,  L  5, 17. 
of  pknta.  i.  806. 

-—  of  animala  over  the  eartb,  l  800,  807. 

Docking  draagbt-colta^  how  done,  ii.  817. 

uoddennr  aheep,  ii.  297. 

Dof,  the  drover'a.  i.  481. 

— *  the  abepherd'iv  traininf  oi;  ii  in. 


Dog,  ▼arietii'aof  the.  ii.  173. 

Double  niouId-lHiard  Plow.  ii.  332. — A  font  «C 

altered  into  a  Scofller.  ii.  333. 
Drafting  aliefp,  &c.,  t.  404. 
Drag-log.  tlie,  it.  147,  353. 
Draining,  winter  the  aeaaon  lor,  L  74. 

paatoral  farma.  importance  of.  i  459. 

of  the  ateading,  i.  323. 

Draina  and  draining,  definition  of,  i  30SL 

—  untverral  necewity  ibr  them.  L  306L 

—  iudicatiuna  ^liere  wanted,  L  306. 
— ~  connection  of  Geok^y  with  i.  SOiL 

— —  importance  of  knuwiug  principlei^  L  909 
Draina  lor  the  farm-buildinga,  i  116. 
—'  grating  for  them,  i  119. 

for  liquid  mannre,  1.  190. 

field.  variooH  kinda  of,  i.  310. 

open  ditrliea  and  gaw-^ou^  L  311. 

— —  old  mode  of.  i.  31 1. 

ayatem  iutrodnced  h^  Slkiagtoa,  L  311 

~—  aubacqoent  modificalioua.  i.  312. 

varioua  aiiurcea  of  water,  i.  313. 

plan  of  altet'p-drainB  on  a  hill,  i  317 

— —  the  open  drain  in  graaa^  i.  317. 

the  cloaed,  i.  318. 

•  application    of  Elkington'a  ayalcan  to  m 

pool,  i.  316. 
'^—  and  to  boga  and  marabea,  i.  390. 

example  of  thia,  i.  320. 

mode  practiced  in  Ireland,  L  390l 

— —  bog'drainiug,  t  390. 

—  tonia  OHed  iu  making,  i  321.  331. 

deacription  of  £lkiiagton*0  ayairm4-393,331 

>—  mode  and  coat  of  catting.  L  394. 

—  guage  ibr  tbem,  i.  326. 
building  the  condoita^  i.  396. 

filling-op,  and  aubatancea  aaed,  i.  397. 

—  aection  of  one.  with  well  and  bore,  L  997. 

principlea  on  which  Ibonded.  L  331. 

TItoroagh,  i.  333. 

objccia  aoaabt  to  be  attained,  i  333. 

——  neoeaaary  depth,  i.  333. 

neceaaity  of  dncta  in,  i.  337. 

tile-ducta,  i.  338. 

the  main  draina.  i.  340. 

regaiaiion  of  the  fiill.  L  340. 

poaitiou  of  the  aroall  draina  i 

tlieir  depth,  i  343, 359.  «•. 

I.  344. 

diatance  between  the.  i  345^  368. 

evila  of  too  great  a  diatance,  I.  346. 

poaition  of.  with  tlie  main  draina^  L  347 

proper  direction  of  the  run,  i.  347. 

mode  of  catting,  and  the  look^  L  351. 

tilling  in,  1 353.—  Maieriala  oaed  for.  i.  333. 

atonea  for,  L  353.—- Mode  of  preparing  tbo^ 

i.  354. 

Implementa  for  filllng-in.  i.  354. 

view  of  a  atone-drain  complied,  i  357.— 

Ita  dimen^na,  i.  357. 

time  required  for  making  a  stone,  L  399. 

— —  plan  of  a  thoroagfa-drained  field,  L  372. 

beat  period  for  execotiog  droibin^,  L  37X 

amelioratioQ  of  the  land  oy  druuiag,  L37i. 

— *  ha  influence  in  improving  lieakb,  L  375» 

—  examples  of  the  profit  oC  i-  376. 
Drainbig  iu  America,  i  303. 

in  the  Eaatem  Statea.  i.  305w 

letter  on,  from  an  AgricoUoril  InA,  L 

Drain,  the  flat  alone.  L  377. 

the  peat  tile,  i  377. 

the  clay  land  aboolder,  L  379. 

the  plug  or  wedge^  L  379. 

theaod.  i  380. 

by  the  OBoie-pJow,  L  381. 

with  larcb-tabea^  L  389. 

^^  with  btaahwiMd,  L 
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Drain,  brick,  its  durability,  i.  389. 

employment  of  U)<*  |jiow  in  cntting.  i  3^3 

— —  vftHouH  plowtt  for  tlim;  McEwau's,  L  383. 

Green's,  and  Peamou'ri.  i  38.1. 

Kcieutific  priiiciplea  in  draining,  L  384. 

Drain-gaage,  i.  326. 

Draia-plown,  various:  see  Drains. 

Drain-tilea  for  msin  drains,  I.  35.4. 

neceasity  for  the  sole,  i.  359. 

-^ size  and  form.  i.  360. 

-^—  •— — >  number  required  jier  acre,  i  361. 

junction  of  small  and  main  ones,  I  362. 

•laying  iliem  down,  i.  363. 
plumb-level  for,  i.  36.) 
mode  or  fixing  and  covering,  i.  365 

joining  with  the  main  drains,  l  366. 

— -  tlie  MID  main  drain,  posh  ion.  &c  .i.367. 

— —  size  of  for  the  small  drains,  i  3G8 

the  soles  lor,  i.  368  •  Pulling  them  In. 

i  368. 

filling  up.  t  369. 

view  of  a  tile  and  sole  drain,  i  371. 

Drain-stone  screen,  or  harp,  i.  354 

rake,  beater,  &c  ,  i.  355-6. 

Draught  of  the  plow,  i  285. 

Draught- Horses,  breakb^  them  in,  ii  212. 

shoeing,  ducking.  &,c  ,  ii  216 

points  desiruble  lo  cultivate,  IL  439. 

the  Horse,  ii   439. 

the  Stallion,  ii  440. 

— tlie  Mare,  ii.  441 

Drawing  turnips,  carrots,  &c .  L  421. 
Drill  sowing-machines,  ii  153 

Turnip,  ii  258 

Grubber,  description  of,  ii.  334. 

Harrow,  ii.  334 

— —  unsuited  to  America,  ii.  258-9. 
DriUiag,  single,  objects,  io.,  ii.  117. 

double,  ii   121 

Drive  work,  or  it  will  drive  you.  i  17. 
Driving  and  slaughtering  cattle,  i  525. — Sheep, 

I  478  —Swine,  ii  5, 6 
Dryness  of  American  soil,  i  226 
Dry-rot  in  limber,  prevention  of.  i.  141. 
Dry  stone  dykel^  building  of.  ii  353 

their  varieties  in  hi^ht.  ike ,  ii  353-4 

—'  openings  and  stiles  w,  ii  357. 

-^ expedients  to  increase  the  hight,L357. 

Duck-mire  pool,  drainage  of.  i  318. 
Ducks,  management  of.  iL  16, 233 

gatliering,  &o.,  of  their  eg^a,  iL  422,  424. 

Dudgeon,  Mr ,  on  feeding  pigs,  li  12. 
Dung,  (arm-yard,  in  the  fields,  ii  56. 
-~—  position  of  the  heaps,  iL  57. 

removal  from  the  cattle  courtSk  iL  60. 

laying  down  the  heaps,  ii  60 

— -^  spade,  for  cutting  and  lifting,  iL  61. 

preparation  ol  for  potatoes,  li   180- 

proportfon  needed  for  them,  ii.  194. 

Its  distribution.  iL  195 

turning  the  heaps,  ii  181. 

preparation  offer  turnips.  iL  183. 

— ~«  neceasity  of  its  fermentation,  ii  191. 

asoal  quantity  on  fallow  land,  iL  349. 

Dung-hawk  or  drag,  ii  193. 

Dunghills  and  composts,  management  of,  ii.l80. 

Dutch  clinkers,  pavements  of,  i  132. 

plow,  description  of.  i.  253 

Dntcltess  Agricultural  Institute,  i  306 ;  iL  69. 
Dykes,  stone,  building  oC  ii  353 

—  openings  for  sheep  in,  iL  357. 

stilea  in,  ii  357. 

means  to  increaae  the  bight,  iL  357. 

£ 

Earning  for  clieese-making.  iL  314. 
Bast  Lothian  or  Bmall'a  plow  L  255. 


East- Lothian  drill  sowing-machiue.  ii.  153. 
Eccalcobion.  descrijMion  of   ii  *237 
Edinburgh  University,  a^ri  ciiair  in.  L  40. 

Veieriuarv  College  of.  i.  43. 

Education.  agricnhuraL  t  9.  59. 
Egg,  chrnges  while  hairhiii).'.  ii  237. 
Eggs,  treatment  oC  &c.,  iL  422. 

gathering  them.  ii.  422 

modes  of  keeping  them.  ii.  423. 

-^—  composition,  analyaes  of,  &c  ,  iL  425- 6L 

trade  in  them,  ii  427 

Egypt,  artificial  hatchingof  fowls  in,  ii  236. 
Electricity,  relations  of  to  Agriculiur**,  L  SO. 

value  of  a  knowledge  of.  lo  farmers,  L  60 

influence  of  on  the  weather,  L  180. 

iu  foarces.  1  180, 181. 

Electrometer  and  Electroscope,  i.  183. 
Elkinglon,  Mr.  new  system  of  Draining,  L  312 

application  of  his  sysiom.  i  312,  318. 

lo  bogs  and  marslies.  L  320. 

detailed  description  of  the  system,  L323. 

principles  on  which  founded,  i  332. 

Its  applicability  to  Scotland,  i  333. 

Engine-house,  position  of,  i  89 
England,  artificial  tn:atment  of  stock  in,  iL  105w 
'  more  diseuse  tliua  induced,  ii  105. 

the  Agricnliure  of.  i  201. 

Entomology,  value  of  to  the  farmer,  i  22. 
Establishment  of  Scientific  Institutions  of  Prao* 

tical  Agriculture,  i  35.  46. 
Ethrioscope,  tlie,  i.  205 
Evans.  Mr.  plug-drains  of.  L  380. 
Evaporation  as  a  source  of  electricity.  L  181. 
Evils  of  not  studying  Agriculture,  i  49. 
Ewe  house.  Burnett's,  h  170. 
Ewes.  Drafting  oC  in  Autumn,  ii.  403. 

Tupping  of.  ii.  404. 

Bathing  of.  ii  406  8. 

Ewea.  lambmg  of,  iL  155. 

accommodation  for,  when  lambing,  iL  157. 

—  their  delivery,  ii.  157,  158. 

their  subsequent  treatment,  ii.  160. 

pasturing  them,  ii.  166. 

difierences  in  the  treatment  of  breeds.  iLl67 

Diseases  mi  lambing :  Remedies,  iL  170. 

after  lambing,  ii.  170. 

advantages  of  shearing  them  last,  iL  294. 

mode  of  milking  them.  ii.  295. 

Experience,  advantages  of.  to  the  farmer.  L  6. 
Experimental  farms,  their  advantages,  L  55. 


Factors,  evils  of  ignorance  of  Agricuhnre,  i.  52. 
Facts,  observation  of,  and  its  importance,  L  210. 

kind  of.  to  be  recorded.  L  211. 

Failure  of  the  Potato  crop  ;  its  causes,  iL  203. 
Fallowing,  objects  of.  ii.  346. 

bare,  and  soils  requiring  it,  ii.  347. 

nature  of  its  action.  iL  351. 

Falfow-land,  weeding  it,  ii.  347. 

manuring,  li.  348. 

liming,  ii.  349. 

Fardlebound,  a  disease  of  cattle :  remedie8,i.525. 
Farm,  employments  on.  in  winter.  L  74. 

duties  of  various  persons  employed,  L  158 

— -  steward,  duties  ot,  L 159. 

plowman,  i.  160. 

shepherd,  L  247. 

field-worker,  L  162. 

—  dairy-maid,  L  162. 

see  also  Farm  S^rvantt, 

Farmer,  the  young,  education  raited  to,  L  59. 
Farm-house,  form  of,  L  153. 

—  ground-plan  of  its  kitchen.  L  154« 

the  cheese-room.  &c.  L  156. 

its  position  relative  to  steading,  i  19T« 

Farming,  different  kinds  of,  L  64. 
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Fuming,  fiore,  L  64. 
«^—  cane,  or  gnin,  L  Mw 

—  in  the  neigfalxjrliood  of  towni.  L  M. 
-^—  dvby,  L  67. 

— —  mizied  hiubandry,  L  68. 

— —  choodng  the  kind  ot,  L  68. 

«^—  selecting  a  tntor  for  teechiag»  i.  68. 

dealing  with  the  details  at,  L  71. 

F«nn-«enrant%  wages  oC  iL  46. 

«^— the  plowman's  wages^  ti.  46. 

—  -^—  in  holhies,  iL  47.  48. 

—  —  the  steward,  iL  48. 

— — the  riiepfaerd  and  hedger,  fi.  48. 

-^- the  catue-man,  iL  48. 

the  field-worker,  U.  51. 

—  —  comparison  of  their  eoodidoB,  B.  51. 
Farm-steading:  see  Sieadimr. 
Farm-siewara,  daties  oC  L  158. 

— wages  oCii  48. 

Farm«work,  modes  of  descriUogp  L  IS. 
Farm-yard    dung,  for    potatoea   and   CandpSr 

tt  160.    See  also />iiii^. 
Farqoharsoo,  Dr.  on  hoar-fros^  L  184. 
Farrowing  of  sows,  ii  817. 
Fattening  of  ibeep.  effect  on  the  wool,  iL  308. 
Feathers  of  fowls,  nses  oC  iL  83. 
— >—  how  formed,  ii  238. 
Feering  ridges»  liow  done,  L  980. 
«^—  for  crois-plowing,  U.  113. 

for  drilling,  iL  117. 

Fellenberg,  M.  de,  agricaltnrd  inslitntfoii,  L  44. 
Felting  power  of  wool,  ii  303. 
Fermentation  of  (arm-yard  dong,  iL  181. 
— —  necessity  for  it,  ii  180. 
•^—  opinions  relative  to,  iL  181. 
Field-gates,  oonstmction  of.  H  960. 

their  posts,  u.  960,  961. 

modes  of  oonstraeting,  iL  969. 

iron,  iL  964. 

wira,  iL  965. 

their  pillan,  and  ftstealnpa,  tt.  965. 
Field-work,  advsntages  of  forwaidmg,  IL  106. 
Field'Workers,  doties  of,  L  169. 

— their  wages,  ii  50. 

FInlaTson's  grabber,  description  oC  iL  907. 
Fireplace  in  the  ooach-lioase,  L  88. 
Flail,  description  of  the,  iL  345. 
Flat  stone  drain,  how  made,  L  377 
Flax,  palling  of.  Slc  iL  365. 

—  weeding  of,  iL  365. 

steeping  and  drying.  iL  366. 

«^—  avera^  value  of  tlie  crop,  tt  368. 
•— —  botanical  classification,  ii  371. 

—  importation  of  the  seed,  U.  379. 
Fleeee%  rolling,  packing,  a^c  iL  988. 
•^~  average  weight  o£  li  304. 
Floor  of  the  oorn-oam,  i  86,  68. 
materials  ibr,  L  88. 

»—  of  tlie  lublest  i  83. 

•^—  of  the  ridiog-horse  stable^  L  88. 

-— —  of  the  byres.  L 100. 

Flottebeck,  Flanden,  ag.  institatkn  at,  L  48 

Floor,  grindnig  wheat  into^  iL  98. 

-^-  how  to  Jadge  of  its  qaality.  iL  98. 

'-^—  vsrioos  adolterations,  iL  30. 

—  DMde  of  detecting  these,  iL  30. 
— — >  analyzing  it,  iL  31. 

-^—  its  chemical  compositioD,  U.  31. 
fermentatkm  of  it,  iL  39. 

—  mixing  poutoes  with  it,  B.  39. 
Fly,  the  Hessian,  L  94. 
Fly-wheels  misapplied,  L  553. 

— — trae  oses  of,  L  554. 

the  theory  oC  L  554. 

FoaLhfathoCU  979. 
Fogs,  canses  ot  f  ■  187. 
FooM^  tnatment  oC  L  477. 


FnrrM'elit.  oecenlty  oC  L  4L 
Fom'.  Dr.  on  Climate,  iL  90^. 
Fowls,  arcommodation  for,  L  118L 

treatment  of  tliem  in  winter,  tt.  19,  19. 

-"^  general  neglect  of,  ii  13, 14. 
— '  vsrioos  kinds  on  a  form,  iL  14. 

Hens,  treatment  oC  it  14, 15b 

Tarkeys. «.  15. 

Geese,  iL  15. 

Docks,  ii  16. 

Pigeons,  ii.  16. 

"— -  Prices  m  different  ooaBtiie%  IL  16 

modes  of  jnd|[bg  of  them,  iL  17. 

their  booses,  ti  17. 

daily  treatment  u  18. 

food  for  them,  tt  90. 

breeding  of,  in  winter,  tt.  9L 

cramming,  n.  29. 

oses  of  their  featfaera^  iL  93. 

—  Hatching  of  them.  iL  9S3. 

season  ibr  it,  tt  gW. 

by  artificial  heat,  tt.  936-7. 

development  of  tlie  egg;  tt.  93T 

Management  of  bens.  IL  994. 

of  toikeys.  iL  997. 

of  geese,  iL  930. 

•^—  of  qocIls,  iL  933. 

— of  pca-fofwl,  iL  5B4. 

of  pigeon%  tt.  934. 

—"  in  towns,  their  treatment  u.  935w 
Diseases  to  whkA  sobjeet,  fi  9354. 

—  castrating  them,  iL  938. 
Frenchlaw,  drunage  at,  L  390 
Frost,  definitfon  of  L  185. 

G 

Oabetl's  sobsoil  pfow,  L  419. 
Oalu^  setting  op  oats  in.  tt.  378. 
Oalactometer,  description  and  oses  oC  tt.  818 
Garget  in  ewes,  treatment  of,  iL  168. 
Gates  of  the  steadhi^,  L  ISO. 

field,  oonstroctiOB  of,  iL  960 

their  posts,  iL  961. 

varioos  kinds  oC  iL  969. 

iron,  iL  964. 

wire,  iL  965. 

pillars  and  iastenings,  iL  965. 

Gaw-cots,  draining  by,  L  31L 
Geese,  general  treatment  d,  iL  15. 
—-  management  while  hatching,  iL  930. 
Geographical  distribotion  of  climatn,  L  900l 

-^ of  the  Human  Famtty,  L  900. 

Geological  relations  of  soils,  L  918. 
Geologv  connected  with  Agricoltore,  L  90 

vaioe  of  a  knowings  oC  i*  61. 

Germination  of  seeds,  IL  177. 

eflbcu  of  water  and  air,  iL  177. 

effects  of  plowing  and  sowing  mw  VL  1781 

of  wheat,  prooeas  oC  IL  49L 

Gimmera.  Ismbmg  of,  iL  163. 

drafting,  for  sale,  IL  40X 

Glazing  of  the  steading,  L  145, 15L 

Glaten,  Pro£  Johnston  oiw  L  SL 

Good  and  bad  plowing  and  sowing,  eieelscC 

on  germinating  seeds :  see  Qermmatiom. 
Gore-tarrow,  mode  of  forming,  L  98& 
Gfoin,  steaming  of,  for  horses,  L  556. 

apparatos  for  broi^ng  it,  L  558. 

— —  coendcal  oonstitotion,  iL  41. 

disposmg  of;  the  markets^  iL  58. 

its  sale  by  balk  or  sample,  IL  531 

-~—  measores  for  it,  tt  56. 

laws  relating  to  its  sale.  iL  56. 

comparative  statements^  IL  178. 

reaping  o€  iL  373-388. 

carrying  in,  stacking,  &c.  IL  388-408. 

wd9  9laoBaH€f,  Wheat,  O0t$,t^ 
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Orftnary,  proper  podtion  OfC  L  80. 
^—  plan  ana  dMorip^n  of,  !.  106. 

form  of  window  for,  1. 107. 

— -  ■ecarmg  it  from  Termiii,  i  117. 
GrtH  for  horses  in  summer,  ii.  281. 
^—  land,  or  lea,  plowing  of.  L  74. 

—.. clearing  of  from  stones,  ii  S50. 

I  ._—  summer  management  o(  ii  S74. 
—.  ~— .  see  also  Pastures. 
Grass-parks,  season  for  letting,  ii  89. 
Grass-seeds,  sowing  with  spring  wheat,  iL  139. 
.^^  _  and  by  sowing-machme,  ii  134. 

harrowing,  ii  142. 

Grating  for  drains,  l  119. 
GrareUy  soils,  definition  of,  i  916. 
— —  loams,  i.  916. 
Gracing  cattle,  ii  974. 
Gray,  Mr.  on  moor-band  pan,  i  418. 
Gray  slates,  not  good  for  roofing,  i  144. 
Ckeen,  Mr.,  drain-plow  Invented  by,  i  383- 
Green  malt,  feeding  cattle  on.  i  516. 
Grieve,  or  steward,  daties  of,  i  159. 
Grignon,  agrtcaltnral  institation  at,  i  47. 
Grinding  wheat  processes  of,  u.  29. 
— -  barlev.  ii  35. 

oats,ii  37. 

beans,  ii  39.  «_     ,  «• 

Groond  plan  of  an  existmg  steadfaig.  i  83. 

of  a  proposed  steading,  i  85. 

Grub,  the  oat :  its  ravaxes:  prevention,  ii.  15L 
Grubber,  Finlayson's,  ii  207. 

Kirkwood's,  ii  209. 

•^—  the  common  Drill,  ii  335. 

Wilkie's  ii  335. 

Gu<non*s  Treatise  on  Milch  Cows,  ii  99. 
... highly  esteemed,  ii  99, 100. 

Hail,  phenomena  attending,  ii  245. 
Halos  around  the  sun  and  moon,  i  185. 
— -  indications  of  weather  from,  i  185. 
Hammels  for  feeding  live-stock,  i  108. 

—  their  position,  size,  ftc.,  i  108,  195. 
— -  their  advantages  over  byres»  i  590-9L 
Hams,  curing  of,  ii.  11. 

Hand  draw-Doe  for  drains,  i  384. 
Hand  stubble-rake,  the,  ii.  388. 
Hannam,  Mr.,  on  wheat,  ii  383. 
Harness,  position  of,  in  the  steading,  L  93. 

—  of  the  plow-horse,  i  386. 

—  its  weight  and  cost  i  387. 
— —  cleaning  of,  i  564. 
Harrow,  varfous  forms  of,  ii  138. 
the  wooden,  ii  139. 

•^-~  the  iron,  ii  141. 

i— -  the  grass-seed  and  iron^web,  ii  149. 

the  brake,  ii  142. 

the  drill  or  potato,  ii  210. 

Harrowing  sowed  land,  ii  132, 135. 

advantages  of  in  spring,  ii  119. 

Harvest-bug,  the,  ii.239. 

Hatching  of  the  various  fowls*  n.  293. 

season  for  it,  ii  223. 

of  Hens,  ii  225. 

.  of  Turkeys,  ii  227. 

of  Oeewe,  ii  230. 

Ducks,  ii  233. 

Pea-fowl,  ii.  234. 

Pigeons,  ii  234. 

—  house  for  it,  described,  i  115. 
by  artificial  heat,  U.  236. 

—  poenomenm  of  its  stages,  ii  937. 
Hatherton,  Lord,  results  of  draining,  i  376. 
Haulm,  or  straw,  of  the  potato,  ii  66. 

— —  as  manure,  ii  66. 
Hawthorn  for  hedges,  i  231. 
Hay,  for  sheep  in  whiter,  i  195. 


Hay,  cutting,  for  horses,  ii  978. 

from  different  grasses,  ii  336. 

making,  by  manual  labor,  ii.  337 

with  hOTBe  labor,  ii  337. 

thatching  of  the  stacks,  ii  339. 

calculating  their  weight,  ii  340-1. 

— —  average  weight  per  acre,  ii  341. 
— ->  chemical  constitution,  ii  341. 

value  of  the  crop,  ii.  342. 

Implements  in  making,  ii  342-4. 

— —  Tedding-machine,  ii  342. 

Rake,  the  hand,  ii  342-3. 

the  American  horse,  ii  344. 

Hay  and  Straw  Cutters,  forms  of,  i  549. 

the  Canadian,  i  550. 

the  CyUnder,  i  551. 

the  Disk,  i  555. 
Hay-house,  position,  sise,  Ac  i  90. 
Hay-knife,  description  oC  ii.  978. 
Hay-racks,  forms  of,  i  91. 

for  the  riding-horse,  i  96. 

for  sheep,  i  449. 

Havrakes:  see  Hay. 
Hay-stacks,  building,  See.  ii  338. 

thatching,  ii  339. 

calculating  theur  weight,  ii  341. 

Health,  beneficial  efiect  of  Draming  on,  L  87S. 
Hedges  in  America,  i  926-7. 

Mr.  Downing  on,  i  227. 

the  hawthorn  for.  i  226. 

the  Osage  Orange  for,  i  298, 

— —  expensiveness  o^  i  fsis. 
Hedges,  Thorn,  planting,  i  226,  236. 

proper  season  for,  i  227. 

moae  of  making,  i  228. 

Implements  made  use  of,  i  930. 

choosing  the  plants^  i  931. 

marking  out  the  Ime,  i  232. 

bed  for,  i  233. 

S reparation  for  planting,  i  934. 
tying  the  plants,  i  234. 

best  weather  for  planting,  i  938. 

dimensions  of  the  ditch,  i.  935. 

view  of  a  finished  hedge-bank,  i  987. 

obstacles  to  be  encountered,  i  937. 

water  lodging  m,  i  238. 

bad  effect  of  the  scarsement,  i  940. 

planting  in  shrubberies,  i  949. 

planting  in  curves,  i  242. 

turf  fences  to  them,  i  242-3. 
Hemp,  steeping  and  drying,  ii  368. 

natural  history  of,  ii  372. 

classification  o^  ii  372. 

Henderson,  Mr.,  on  Swine,  Ii  229. 

on  preparing  Flax,  ii  366. 

Hens,  management  oi,  ii  11, 12. 

houses  for  them,  ii  17. 

treatment  while  setting,  ii  17. 

Hepburn,  Mr.,  snow-harrow  and  plow  oC  iilTl* 

Hereford  oz,  the,  U.  445. 

Hessian  fiy,  the,  i  22. 

Highland  and  Agi  Soc.,proposed  steadings  o^ 

il25. 
Hill-shepherd,  qualifications  of,  ii  168. 
Hoar-frost,  h^unons  effects  of,  i  193. 
Hoe,  the  hand,  i  364. 
Hofwyl  agricultural  institutioin,  i  44. 
Hogs:  see  Sioine. 
Hog's  lard,  properties  of,  ii  19. 
Hohenheim  agncnltural  institution,  L  49* 
Hop,  cultivation  of,  ii  369. 

picking  of,  ii  370. 

drying  and  packing,  ii.  370. 

— -  uncertainty  of  the  crop,  ii.  370. 
— —  duty  on  the,  ii  371. 
—  amount  of,  per  acre,  ii  371. 
— —  acientific  claasiflcation,  ii  373. 
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Bop,  natBra)  bimory  of.  ii.  373. 
•— —  exporu  aoW  iinportH  ot,  U.  3ld. 
Hopetouo  oai,  the,  ii.  148. 
Horns  of  Cmtile.  ii.  446. 

of  Sheep.  II.  480. 

Horae,  the.  iu  New- England,  i  807. 

teclinlcaiitiefl  of.  i.  546. 

development  of  ihe  teelh.  ii.  453. 

indioUiOQfl  of  lis  age.  ii.  45-J-3. 

Hones.  Farm.  acconnn]o«latioo  of.  i.  90. 

■ treatment  daring  winter,  i.  539. 

the  aUblea.  i  99.  539. 

day'a  feeiling  and  v^  ork  of,  L  539. 

cleaning  titcm,  I.  542. 

— —  warm  niasb  for  ihero.  i.  543. 

— —  allowanoe  of  oau«,  i.  543. 

-~—  breeding  them  on  ihe  farm.  i.  545. 

-  treatment  of  the  mareii,  i.  545. 
the  younff.  i.  545. 

— ^  names  of  dtflV-rent  ages.  i.  546w 
..—  cooked  food  for.  I.  .'>46. 

danger  of  too  natritivo  food,  1 546. 

varioas  mixtaivs  for,  i.  547. 

regalar  allowance  of  food.  i.  548. 

snperionty  of  prepared  food.  L  548. 

■>—  hay  and  straw  cutters,  i  549. 
•>—  alesminff  apparurns,  i  556. 

cnm-broisers.  i.  5.59. 

choice  of  names  for.  i.  561. 

Riding  and  Harness,  i  97. 

—  treatm*;nt  in  winter,  i.  .*i63. 

befiire  riding  out.  i.  .563. 

cleaning  their  hnmem.  i.  561. 

Diseases  to  vi  hich  subject,  L  564. 

Bl<t<*diug  them.  i.  564. 

Blistering,  i.  56.5. 

Physicking,  i.  565. 

Fomentations,  other  remediea,  L  566. 

Pulse  of  the  horse,  i.  UBS. 

animals  infesting,  L  566. 

the  BatL".  i.  566. 

Inflammation  of  the  Bowels,  L  567. 

Colds,  i   ,5C7. 

Grease,  i.  567. 

— — the  Stanrgcrs.  i.  567. 

Throsh  and  Corns,  i.  568. 

Broken  Wind.  i.  568. 

Saddle- Oalls  and  Crib  biting,  i  568. 

Wind  sucktns'.  \.  569. 

Dost  ball  and  Worms,  i.  569. 

Specks  in  the  eve,  L  569. 

of  its  Offals,  i.  .569. 

Grazing  them  in  Sommer,  ii  274. 

Feeding  them  then.  !i  281. 

Diseases,    and   Insecu   infestiBg,   L  566; 

ii   283-4. 

Breaking  in.  ii.  213,  359. 

age  for  this,  ii.  360. 

Point*  to  be  coliivated.  il.  430,  439. 

Horae,  Drangbt.  points  of.  ii  439. 

the  Stallion,  ii.  440. 

the  Mare,  ii  441. 

Horse-clotba.  the,  i.  98. 

Horw-chesnoL  feeding  sheep  on  the,  ii.  297 

Horse- hot.  ii.  284. 

Horaeboe.  Wilkie's.  descriprion of,  ii-  335. 

Hone-tome,  description  of,  i.  566. 

Horse-ponds,  pcisition  and  aize  of.  i  136. 

Honaehold  bread,  baking  of.  it  31. 

Hoven,  a  disease  in  caillo.  care  of.  i.  524. 

Howdeo.  Mr ,  on  the  proBt  of  Draining,  i.  376. 

' experinnents  bv,  oo  ibeding  Cattle^  I  518. 

• on  the  Potato,  li.  205. 

Hardies  for  sheep  on  tamips.  1.  466-7. 

implements  for  making,  i.  467-8. 

-; — setting  them  np.  i  443.  469. 

Hnsbuidry,  Mixed,  in  the  United  States,  L  68. 


Hydrography,  valoe  of  a  knowledge  oC  i-  U. 
Hygrometer,  desoription  o(  i.  171. 

I 
Ice.  properties  oC  I  196 

evaporation  from  it,  i.  196. 

its  cooling  iiowers,  L  196 

Imperial  bushel,  standard  capacity  oC  ii.  SSw 
Impleaient-liottse,  postiioii.  &c .of,  L 90. 
Implements  of  the  fanner,  i  1& 

importance  of.  i.  18. 

deficient  varieties  o£  i.  12, 18. 

Importaibns  of  cattle,  i  207. 

Imlustr^*  in  America,  ii  374 

Insecu  infesting  Horses,  i  566 ;  iL  384. 

Cheese,  ii  391. 

Institutkms  of  Practicai  Agricohore,  i  25, 33^  4i 
Ireland,  AgriculiamI  ScIkmJs  in.  L  25.  43. 

Dr  Kane  on  her  Beaoarce%  L  191. 

Irish  boxchum,  ii.  3*25. 

Iron,  its  use  on  fiurms,  i.  97. 

Iron  Held  gates,  examples  ot,  ii.  263. 

Iron  web-harrow,  ii  142. 

Irrigation,  begun  during  winter,  L  75. 

theory  of  its  effects,  ii.  7X 

Isometrics]  views  of  sieadinga,  i,  891,  83. 
Italian  iye>graas,  pecoiiaritiea  o(^  L  39. 


Jacob,  Mr.,  on  the  Moeglin  Agl.  Xait,  i  4d. 
Jefferson  on  diflerenoes  of  climate,  i  303, 309. 
Joint-felfon,  a  diaease  in  cattle,  ii  277. 

causes  and  treatment,  il  277. 

Johnston,  Prof,  on  Gluiea,  iL  31. 
—  on  Bariey,  ii.  34. 

K 

Kane.  Dr.,  on  the  Besonices  of  Ireland,  i.  m. 

Kelso  effect  of  Drainiitg  on  iu  liodth,  L  375. 

Kildrummie  oat,  the,  ii  l^g. 

Kirk  wood's  grubber,  ii.  209. 

Kyao's  prooeas  to  preTent  dry-ro^  L  148. 


Labor,  variety  of  on  a  farm,  L  5. 

distribution  of,  L  5 

Laboring  population  of  the  United  Stately  ii  45^ 
Laing,  Mr,  on  subsoil  plowing,  i  413. 
Lamb.  extractk>n  of.  from  tlie  mother,  iL  158. 

treatment  of.  after  birth,  iL  166. 

bringing  op  by  band.  iL  163. 

castrating  ot,  Il  165. 

diseasea  when  young,  ii.  169. 

weanung  of,  iL  295 

marking  and  boiiiting,  iL  296. 

instrumenu  for  theae,  iL  296. 

Lambing  ewea.  ii.  155^ 
Lambing-park,  proposed.  iL  167. 
Lanarkniire  or  wiikie*s  plow,  i  355. 

deuiled  description  of,  L  263. 

Landowners^  evils  of  tiseir  ignorance  of  Agxi» 

culture,  L  49. 
Land-rollers,  varioas  forms  of,  it  146. 
Lantern  for  tlie  iUble,  i  544. 
Larcb-tube  drains,  i.  383 
Larae,  Ireland,  Agricoharal  School  at,  L  35^  43. 
Law,  Profesaor,  on  Chemistiy,  L  25. 
Law  of  the  oom-market  iL  56. 
Lawna.  pastaring  sheep  on,  iL  866. 
Lawtown  turnip,  L  437 

iu  origin,  i.  440. 

Lead-work  of  the  steadinf,  L  143.  148. 151. 
Lea-ground,  plowing  oC  !•  394. — Modea  of  plow 

ing,  in  different  soils,  L  395. 
Le  Couteur.  Colonel,  on  wheat,  iL  85>. 
Leicester  breed  of  Sbeep.  iL  447. 
Lever  ofaeeee-prea%  iL  330. 
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Lever  tamip-slicer  for  sbe^^p.  I.  470. 
Iiifiiog  potaioen.  time  for.  ii.  409. 

by  the  plow,  ii,  410. 

— — >  by  LawHUD'a  braiuler,  ii.  411. 

by  the  graip,  ii.  412. 

Lime,  preservaiioa  of,  i.  137 

preparation  or.  for  the  land, !    137 ;  iL  349. 

qoautity  for  varioaa  noils,  ii  350. 

naiare  of  its  action,  it  351. 

Liming  or  laud  ii.  349. 
Liod'a  anemometer,  i  173. 
Lindley.ProfcMor,  on  ihc  Potato,  ii.  S15L 
Liuaeed.  feediuK  cattle  on.  I.  516 ;  ii.  372. 

imported  into  Great  Britain,  ii.  372. 

— ^  expreiuiin^  tJie  oil,  Ii.  372. 
Liqaid-nianore  drain,  i.  120.  1.52. 

—     tank,  ita  position.  &u.  L  120 ;  ii.  63. 

farms  where  tanks  are  wanted,  ii.  64. 
exponse  of  the  tanks,  JL  65. 
applicatiuu  of,  ii  65. 
bust  cart  for.  ii.  68. 
cistern  and  pump  for,  n.  69.  70. 
Littering  cattle,  i.  495. 
Littering  of  sows.  ii.  217. 
Little,  Mr.,  on  tlie  hill-shepherd,  ii.  168. 
Live-Bifick  treatment  of.  i.  13. 

Importance  of  attention  to,  1. 75. 

accommodation  for,  i.  79. 
their  proper  pOMiiiun,  i.  80. 
nmvidiutf  winter  food  for.  i.  421. 
FoiutM  or.  tu  be  caltivated.  ii.  427. 
'  s\  mmeiry  or  shape  of,  ii.  428. 

rubuslnoHs  of  constitution,  Ii.  431. 

■early  matnriiv.  Ii.  432 
selection  of  parents,  ii.  433. 
breeding  in-anil  in,  ii.  436. 
Crossing,  ii.  4.17. 
examples  of  Horses,  it  439. 
Calllu,  ii.  442. 
Swme,  ii.  451. 

see  h1i«o  CaWe,  Hontrn,  Sheep,  &c 
Loam.  defiiiitiiiQ  of  ilie  term,  L  213. 

clay.  I  215. 

sandy  and  gravelly,  i.  216. 

London  VcU«riuary  College,  i.  43. 
Long- Horn  breed  of  caille.  ii.  444. 
Loose  box  in  llie  nlablu.  i.  96. 

its  imporiani:e.  i.  96. 

London.  Mr.,  siea^ling  arrangement  oC  i  12S. 
Low,  Pn>fe.Hsi>r.  i.  41. 

hisarruu^einent  of  steading,  i.  125. 

theory  of  irrigation,  ii.  73. 

M        . 

ITEwan,  Mr.  bin  drain-plow,  I.  383. 

Mac!key  br»>ed  ofhoini.  ii.  8. 

Machines  reaping,  ii!  3fl.V 

Madden,  Dr.,  on  the  f?erminat{oDoraee<ts,ti.l77. 

— —  on  the  nitrate  of  soda  as  raannre,  IL  189. 

on  lite  fermentation  of  dnng,  Ii.  191. 

—  corofMirirtOh  of  mannrea  bv,  ii.  206. 
Magnetism,  vakie  of  a  kuowleiige  of»  i.  60. 
Maltinv  of  barie^^,  ii.  34. 

Man,  his  sascepiibility  to  social  pleasnrea,  i.  77. 
Mangelwnrzei.  drewlng  and  storing  oC  L  431. 
Maagerp  for  cows,  fiirm,  Ac.,  \.  100. 
-—  supplying  with  foofl.  I.  100. 
llanurett.  larm  vant,  ii.  ItfO. 

—  compost,  rf.  184. 

• artiKcial  and  rompoond.  fl.  ISB-T. 

lim  of  these,  prit-es  &r,.  ii.  190. 

oompariiHMi  of  various,  it  806. 

bone-dust  H.  3.>3. 

liqniil.  I.  |.V2-n. 

Manu's  n*apinv-macliine.  ii.  384. 

Mares,  treatment  of.  1.  .54.5. 

management  wlille  In  fcal,  ft  JTH 


MarpB,  treatment  after  partnrition.  ti.  280. 

covering,  by  tlie  stsllion.  ii.  280. 

points  to  be  caltivated,  H.  441. 

Market,  the  Cattle,  i  527. 

the  Sheep,  i.  482. 

the  Com,  ii.  .52. 

the  Stock,  li.  52. 

Sample,  ii.  53. 

comparison  of.  ii.  53-4. 

frands  in.  li.  54. 

lawB  relating  to.  ii.  56. 

Marketing,  winter  the  season  for.  i.  76. 

Markini?  sheep,  and  the  instmments.  i.  479. 

Marshall,  Mr,  on  the  influence  of  wuids,  iL  S4f 

Marslies.  drainage  of.  i.  320. 

Mashes  for  farm -horses,  i.  543. 

Mason- work  of  the  steading,  i.  148, 150. 

Mathematics,  value  of.  to  the  farmer,  L  60. 

Measores  for  grain,  ii.  .55.  iSH. 

Mechanics,  imporunoe  of  a  knowledge  ol^  L  M 

application  of.  to  Agriculture,  i.  18. 

Melvin.  Mr.  on  aobsoil.plowing,  i.  413. 

on  trench mg.  i.  416 

Merijo  sheep.  hiHior>-  of.  ii.  304. 

ditliculty  of  fattening  ihem.  ii.  309. 

Meteorology,  value  of  a  knowle«ige  of.  i.  61. 

Meteorological  tables,  use  of,  i.  1.52. 

Mice,  preventwn  of  tlie  ravaires  of,  1. 117. 

Mjd  Lothian  or  Currie  plow,  L  255.— Detulod 

description  of.  i.  2«7. 
Migrations  of  animals.  1.208. 
Milk,  chuniing  of.  ii.  307. 

vield  and  quality  of.  ii.  317. 

its  constiiuentN.  ii.  317-18. 

various  kmds.  composition  of.  ii.  318-19. 

cougnlatioo  of.  for  cheese- making,  ii.  3I4» 

— ^  various  preparations  for  tlie  table,  iiSSOL 
Milk-house,  situation.  &c.  i.  1.5.5. 
its  fumishinirs,  ii  306. 
the  vessels,  and  materials,  ii.  306L 
nefessity  of  cleanliness  in,  tl  307. 
Milking  the  row.  modes  of.  ii  94. 

vessels  for  it.  ii  R.5.  96. 

Milking-pail.  best  form  of.  ii  308. 
Miats.  phenomena  attending,  i.  197. 
Mixed  farming,  i.  68 

in  the  rjnirod  States.  I.  68. 

Moeglin  Agricultural  Institution.  I  45. 
MiMsture  in  land  considen*d.  i.  303. 
Mole-plow,  description  of.  I  381 

formation  of  drains  by,  i.  381. 

Moon,  effects  of  its  changes,  i  191. 
M  tor-band  pan,  destroy  ing,  i  418. 

"— — cnemical  <*omposition  of,  i  420. 

canse  of  its  iiijuri«MM  effects,  L  490L 

Mortar-cart  the  Swedish.  I  137. 
Mould-board  of  tlie  plow,  i.  2.54. 

of  the  East  Lothian  plow,  i  tSt. 

Lansrksliire  or  Wilkie's.  i  969. 

Mid  Lotiiian  or  Currie.  i.  267. 
nature  ol  its  action,  i.  274. 
scientiflc  principles  of.  i.  278. 
formation  of.  i.  278 
mode  of  analyzing  ii,  1.  278. 
eharacters  ofthe  varioua,  i  980i 
mo4le  of  constructing,  i  889. 
Slicht's  new,  i  281. 

pattern  for  It.  1  284. 

building  th-»  block  for,  I  984 

Mountain  snow  plow,  li  17 1 

Movable  sheds  for  sheep,  I  456. 

Mucilage  of  linseed,  ii.  372. 

Mud-boe.  it.  63. 

Modie,  Mr  Characteristica  of  Winter  by,  L  IT. 

-I — 00  Spring,  ii  76 

on  Summer  It  240. 

Mutton,  modea  of  catting  np,  L  487. 
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Napier,  Lord,  on  the  lambioff  ofewee,  ii.  167. 
Net  for  oonfinin^  abeep,  i-  444. 
— —  toob  naed  in  aettrng  np.  L  444. 
New-Jemy  icholars  at  Ayr,  i.  34. 
New-Enguud.  first  cattle  in,  i.  907. 
New-Tork,  tbermometrical  obaerratiiiiie  tt,  iHr 
35  yeara.  i.  209-10. 

— wheat  in.  ii.  35. 

Nitnte  of  K>da  as  manare,  it  189. 

o 

Otta»  lowing  and  coltaps  of,  ii.  148. 

Tarietiea  of,  ii  36,  148. 

«^—  sowing  broadcast  it  150. 

— —  driU-sowing,  iL  150. 

— —  diseases  to  which  snbject,  it.  151. 

— —  average  crop  of:  iti  value,  it  37. 

•^— weight  of  straw,  grain,  &c  1143,383. 

— »  daily  allowance  to  farm-horses,  L  543-4. 

— — ~  quantity  consamed,  ii  878. 

advantage  of,  to  yonng  horses^  Ii  879. 

-— —  grinding,  into  meal,  ii  37. 
— — -  natural  history  of,  ii  36. 
-— >  claasiScation  of.  ii.  36. 

—  chemical  oonstitation,  iL  37. 

Crop  of,  in  the  United  Btaies,  IL  38. 

Observing  and  reoordtng  facta,  L  810. 
^—  metmNl  to  l>e  puraiMd,  L  911. 
Ohio,  wheat  in,  L  85. 
Oil-cake,  mannfactaring,  ii  373. 

—  feeding  cattle  on.  i  511 ;  ii  378. 
— — ~  machine  for  breaking.  1  514. 

—  advantages,  forcalving-oows,  ii  85. 
— —  for  sheep  on  turnips,  1  458. 

box  for,  i  453. 

Open  ditches,  draining  by,  L  311. 
Osage  Orange  for  hedges,  i  886. 
Oxen  t  see  Cattle,  4r^ 
Ox-louse,  description  oC  i  588. 

P 

Packing  wod.  ii  300. 
Painting  the  steading,  1. 146, 151. 
Parasitic  anhnals  infesting  cattle,  1 538. 
Paring-pk>w,  descriptioa  of,  ii  184. 
Parsnips,  drawing,  ac.  i  431. 

—  best  varieties,  i  441. 
Pastoral  (arming,  i  65. 
Pastoral  districts  of  the  U.  8.  i  65. 
Pastoral  farms,  steading  for,  i  183. 

importance  of  shelter,  i  459. 

breeds  of  aheep  for,  i  458  9. 

drainage  of,  i.  459. 

manasemeut  of  sheep  on,  i  459-60. 

stells  for,  forms  of,  i  461-3. 

erection  of  sheep-cots,  i  463. 

Hill  i  464.— Stells  for,  i  465, 466. 
Pasturage  for  cattle,  ii  874. 
Pasturing  and  soiling,  comparison  o    Ii  883. 
Pea-fowl,  treatment  of,  ii.  83,  834. 
Peanon,  Mr ,  dnun-plow  by,  i  363. 
Pea  crop  in  the  United  States,  ii  41. 
Pease,  botanical  classification  ol^  ii  40. 

—  average  crop,  ii.  40. 

*—  chemical  composition,  ii.  40. 

—  uses  to  which  applied,  ii  41. 
^—  their  straw,  or  haohn,  ii.  43. 
^—  reaping  and  stooking  oC  ii  379. 
— —  carrying  in  and  stacking,  ii  400-1. 
Peat  tile  dnitn,  how  made,  i  377. 
Pennock's  improvement  on  the  English  sowing- 
machine,  i  31. 

—  revolving  rake,  ii  344. 
Pennsylvania,  wheat  in,  Ii.  85. 
Pet  lambs,  rearing,  ii  163. 

Pby»cal  sciences,  importance  to  Agricnlture4*18 


Physickbg  horses,  i  565w 

Physiofogy  of  plants,  value  of  knowledge  oC  i  80 

Picking  bops,  ii  370. 

Pickling  seed-wheat,  obiecu  oC  ii  186. 

Pigeons,  management  of.  ii.  16. 834. 

houses  for  them,  i  117 ;  ii  18. 

Pigs,  mana^ment  of,  ii.  319,  381. 

Pig-sties,  dimensions.  &c.  i  114. 

Pittmg  Potatoes,  ii  413. 

—  forms  of  pit,  ii.  413-14. 

the  conical,  Ii  413. 

the  prismatic,  or  kmg,  8.  413. 

ventilation  of  these,  u.  414. 

Planting  Potatoes,  ii  193. 

Plants,  geographical  distribution  o^  L  906^ 

their  req>iration,  i  180. 

Plaster-work  of  the  steading,  i  145. 

specifications,  i  149. 15L 

Plow,  the :  its  uses,  i  845. 

expense  of,  i  249. 

advantages  of  iron  and  wooden,  i  849. 

defecU  of  its  working,  i  849. 

remedies  for  this,  i.  850. 

proper  tempering  of  the  iron,  L  851. 

— —  its  early  history,  i  353. 

the  oaachn>m,  a  primitive  form  of,  L  8S8. 

rude  kind  still  in  use,  i  353. 

its  gradual  improvement,  i  353. 

flnt  introduction  of  Small's,  i  853. 

—^  view  of  its  land-side,  i  854. 

general  description  ot,  i  855. 

its  general  characteristics,  i  856. 

the  East-Lothian,  i  855-6. 

the  Lanarkshire,  i  3.55,  369. 

its  peculiarities,  i  363. 

the  Mid  Lothian,  i  355. 

detailed  description  of  thli^  L  867. 

——  its  general  action,  i  871. 

action  of  the  coulter,  i  87L 

the  share,  i  873. 

the  mould-board.  1 874. 

principles  and  formation  of  ihli^  L  978. 

Its  degrees  of  drauKfat,  i  885. 

Ransome's  Bedfordshire^  I  404. 

the  Two-furrow,  i  405. 

the  Mole,  for  cuttiiig  drains,  L  381. 

various  othera  for  drain-cutting,  i.  388. 

the  Double  Mould-board,  ii  338. 

•— —  the  scufBing  or  cleaning,  ii  333. 

Smith's  subsoil,  i  408,  418. 

other  subsoil,  i  413. 

Yoking  the  horns  to,  i  386. 

•^—  harness  for  it,  i  386-7. 

ordinary  weight  and  cost,  i  387* 
working  with  two  horsei^  i  388. 
guidance  of  the  horses^  i.  389. 
swing-trees  for  two  horses^  i  390. 
calculating  their  strength,  ko»  L  390-L 
making  tne  swing-trees  of  iron,  i  391* 
swing-trees  for  three  horses,  L  391. 
and  for  four,  i  393.  394. 

slowness  of  its  improvement,  i  408. 

disadvantages  of  wheeled,  i  408-403. 

various  makera  oC  in  JSngland,  i  40Sb 

application  to  lifting  pot^oes.  Ii  410-11. 

Plowing,  winter  the  season  when  don6,i  74. 

contrasted  effects  of  good  and  bad,  ii  178» 

Bidges,  modes  of,  i  889,  396 

•^—  various  breadths  ci,  I  889. 

feerin§|[.  or  striking  them,  i  990. 

gadienngup  from  the  flat,  i  898, 

— ~-  casting,  yoking  or  coupling,  i  894^ 

the  gore-furrow,  i  995. 

two-out-and-two-in,  i  897. 

hibreaks,  i  998. 

twice  gathering-np,  L  899. 

— deavittg  with  and  without  goiie-fhziow,i.308 
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Plowing,  CnM^  L  301. 

•^—  Angle,  bow  done^  L  301. 

B4b.  L  301.2. 

— —  Btnbble  and  let  ground,  L  394. 
-— ~  ^—  order  in  wbich  done,  1.  395. 
ways  of,  and  aoU,  i.  39S. 

—  beed-ride^  i.  396. 

cbaractenadcs  of  correct,  L  397. 

'—  examplea  of  bad.  1.  399. 

weigbt  of  eartb  tnmed  over,  L  400. 

— — •  time  oocapied  by,  i.  400. 

Table  of  time  lost  in  taming,  i  401. 

^—  advantage  of  long  ridges,  L  401. 

—  proper  lenstb  on  steep  ground,  L  401 
o^—  chemical  cnanges  forwarded  by,  L  409. 
Deep,  advantages  of,  i.  402. 

^—  Shallow,  when  admissible,  i  402. 

Trench  and  Sabsoil.  L  408. 

Mr.  Smith's  plow  for,  L  408,  418. 

— ~>  necessity  of  previona  drainage,  L  410. 

other  forms  of  plows,  i.  411. 

advantage  derivable  from,  L  412. 

general  remarks,  i.  419. 

Gross,  its  obiects,  &c.  ii.  111. 

—  for  barley-seed,  iL  174. 

«— — for  aatamn  wheat,  ii.  416. 

Flowing-matches,  advanta^  of,  L  406. 

ordinary  way  orcondacting,  L  406. 

errors  in  Jndging,  L  406. 

Plowman,  duties  of,  L  160. 

best  education  for,  i.  398. 

waffes  and  allowances  of|  Ii.  46. 

Plug-drains,  description  oC  i.  378. 

section  of,  L  379. 

Plumber- work  of  the  steading,  L  143.       • 

measurement  and  cost,  L  149, 151. 

Plumb-level  for  the  drain-cutter,  1. 365. 

Plunger-chum,  ii.  326. 

Pneamadcs,  value  of,  i.  60. 

Poles  for  hops,  iL  369. 

Politics  detrimental  to  the  farmer,  L  9. 

Pond,  the  horse,  position.  6tc.  i  136. 

—  for  sheep- washing,  it  287. 
Pork,  pickling  of,  ii.  10. 

fiutening,  11.  8. 

see  also  Swine. 

Postsoffleld-^atfifB,it  260. 

Potato,  the,  mixing  with  wheat  flour,  ii.  32. 

as  food  for  Cattle  and  Pig^a,  i.  510, 511 ;  iL  6. 

Potatoes,  preparing  dung  for,  iL  180,  183. 

plantmg  of;  iL  192. 

plowing,  harrowing,  Ac.  for,  iL  192. 

dunging,  planting,  and  plowing  in,  ii.  194. 

width  of  the  drills,  ii.  199. 

best  varieties  of;  iL  199.  200. 

efibcu  of  soil  on,  11  199-200. 

-^->  various  modes  of  cultivating,  IL  901 

—  harrowing  after  planting,  11  202. 

Diseases  to  which  subject,  iL  203. 

the  curl,  iL  203. 

the  taint,  iL  203. 

natural  history  of  the  plant,  iL  205. 

claasificatton  of,  iL  206. 

introduction  into  Great  Britain,  iL  206. 

^—  damage  done  bjr  rooks,  ii.  206. 
-— —  Pailun,  Prof.  Lindley  on,  iL  312. 

Lifting  and  Pitting  them,  iL  409. 

by  the  Plow,  ii.  410. 

by  Uie  graip,  iL  412. 

storing  of,  iL  412. 

forms  of  Pits  for,  iL  413-14.. 

tiie  oonical  pit,  iL  413. 

the  prisnado  or  kmg,  iL  413. 

necessary  precantions  against  beaUDg,IL414 

oomparison  wiUi  Wheat,  iL  414. 

Cobbetf  s  assertion,  ii.  414. 

No.  penoDt  supported  by  tn  aera  of,  IL  415. 


Potatoes,  Analyses  of,  iL  415. 

changes  of.  by  boiling,  &  415. 

Starch  and  Tapioca,  manufiu;ture  oC  iL  414 

average  value  of  the  crop,  ii.  410. 

Potato-brander,  or  raiser,  iL  411. 
Potato-graip.  ii.  412. 
Potato  or  drill  harrow,  the,  iL  210. 
Potato  haulm,  or  straw,  for  manure^  IL  6flw 
Potato-oat,  peculiarities,  iL  148. 
Potato-raiser,  the,  iL  411. 
Potato-store,  position,  Sm.  L  117. 
Poultry  on  tbe  steading,  L  115. 

management  of  in  winter,  ii.  13. 

genenl  neglect  oC  iL  14J 

kinds  kept  on  tiie  form,  iL  14. 

Hens,  iL  14. 

Turkeys  and  Geese,  iL  15. 

Ducks  and  Pigeons,  iL  16. 

Prices  of,  iL  16. 

how  to  Judge  of,  H  17. 

-<-^~  their  Houses,  iL  17, 18. 

dailv  treatment,  iL  19,  22. 

food  for  them,  iL  19,  22. 

breeding  tiiem  in  winter,  iL  21. 

remarks  on  cramming,  iL  22. 

uses  of  their  feathen^  ii.  23. 

Diseases  of,  ii.  24.  223,  235. 

Indigestion,  iL  223-4. 

Shell-less  Eg^^s,  iL  224. 

Egg-bound,  ii.  224. 

Remedies,  iL  224. 

Caponixing,  iL  2.')9. 

Hatohfaig  them.  ii.  223,  236. 

of  Hens,  ii.  224-7. 

of  Turkeys,  iL  227. 

of  Geese,  ii.  230. 

of  Ducks,  ii.  233. 

of  Pea-fowl  and  Pigeon^  IL  234 

treatment  in  towns.  iL  236. 

Castrating  of.  iL  239. 

Poults,  management  of,  iL  229. 
Practical  Agriculture,  teaching,  L  38^  4C 
Practical  Husbandry,  learning,  L  28. 

necessity  of  attention.  L  29 

commence  in  youth,  L  34. 

Presserroller,  objects  off  iL  136. 

described,  ii.  146. 

Produce,  transporting,  by  steam,  L  67. 

Profit  from  draming,  L  375. 

Pulling  flax  and  hemp,  iL  365. 

Palse  of  the  horse,  L  566. 

Pulse  crops:  see  Beans,  Peaee,  ^e. 

Punching-nippen,  for  marking  lambi^  H  99C 

• mode  of  using,  ii.  296. 

Pupilage,  time  for  commencing,  L  70. 
first  emplqymenti^  L  71. 

anadrangular  steading,  origin  of,  1. 125. 
Onarterfll,  a  diseaas  of  cattle,  VL  277. 
—  treatment  o^  iL  277. 

R 

Bain,  appearances  oC  L 186. 

causes  of  its  foil,  L  186. 

Tftbles  of  quantities,  &a  L  187. 

connection  of,  with  winds^  1. 190. 

effect  of  tiie  phases  of  the  Moon,  1 191. 

ibreign  matters  brought  down  by,  L 191. 

Bain-water,  cistem  for,  L  134. 
Bain-guage,  description  of,  1  174  . 
—  ^—  mode  of  usfang,  L  174 
Bake,  die  hand  hay,  U.  343. 

the  American  hone,  iL  344. 

tiie  scnbble,  iL  38& 

Pennock's  revolving  horse,  IL  344 

Bami^  aepante  feeding  oC  L  458. 
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Ram«,  aenrtiig  the  ewes  by.  ii  404. 

lUimnie,  MeflMm..  plow  tmproveineiits,  t.  403. 

— ~  ilicir  F  F  or  BedfordiaiirB  pkiw,  I  403. 

Rape,  feeding  i4ieep  oo.  t.  455. 

Raus  preveuiioD  of  their  mvageii  L  117. 

ReadingH  agricaltoral.  i.  4ii\. 

Reaptug  of  grain.  ini|Kirtance.  &c.  11. 373. 

——  iiroper  ripctieMs  of  tlie  crop.  ii.  375. 

— ~-  Mr  Haotiam'ii  experiments,  ii.  382  3. 

—  saperintendenoe  of  the  reapers,  ii.  376. 
<^—  mode  otcuitiu^  with  the  tcytbe.  ii.  376. 

—  nrraogenieat  with  the  workera,  ii.  377. 

—  Gsiim  formation  of.  ii  378 

Rye,  BeaoH,  and  Pease,  ii.  379. 

— —  and  Mowing  rontrasted.  ii.  379. 

—  greater  cheapness  of  Mowing,  ii  379. 
— —  otlier  silvaiiiagcs.  ii.  380. 

—  |>ro|iortion  ofittraw.  grain  and  roots,  11.381. 
Reaping  machiueM:  ii  384-6. 

Smith's,  ii.  384. 

BcH'*,ii.    84. 

Msnu'a  ii.  384-5. 

— —  — —  compare*!  wiili  hand-reaping,  IL  385. 

Reaping-ftickltis.  fitmis  of.  ii.  383  6. 

Reapiiig-iwythos,  ii.  386. 

Rennet  for  cheese- making,  ii  314. 

Renuie.  Prof,  on  Irrigaiiou,  iL  73. — The  proper 

theory',  ii.  74. 
Repairing  fences,  it  259. 
RcHpirstion  of  iilsnts.  eflTect  on  the  air,  L  181. 
Ribhiug.  plow  fur,  i.  309. 

mndo  of  executing,  ii  195. 

Ricks,  hay,  buildineof.  ii.  338. 
Ridges,  modus  of  plow  inff.  i.  289. 

ditfureiil  breadths  of.  i  289. 

— —  mode  of  fecriiig.  i,  290. 

gatlieriug  np  Irura  tlie  flat  i  293. 

—  csMtiug,  yoking  or  coupling,  L  294, 
— -  llie  gore-fiirrciw,  i.  29a. 

— —  two-out-cnd  two  in,  i.  297. 
>—  inhriHiks.  i.  298 

—  twice  gntheriiur-ap.  299. 

—  cleaving  with  and  without  gor»-farrow, 

i  300. 

—  ccpKM  plowing,  i  301, 
angle-plowing,  i.  301. 

—  rib  plowing,  i.  302. 
Ring  for  tlie.  all.  ii  297. 

—  lliu  fixing  of  ii.  ii.  298. 
River- water,  peculiarities  of.  i  135. 
Rolierton,    Mr.,    preparing   stones  for  drain% 

i.  354. 

on  tlie  mlatiTC  expenses  of  drainan.  1.383. 

RohaKtncssoftnHiHtiiution:  see  Live  alock. 

Rtiller  corn-bniiKcr,  i.  ."Ml. 

Roller.  CroHskill's  clod  cmnhing.  Ii.  3.t2. 

common,  forms,  and  mnterials  for,  11   146 

Rolling  al'ti'r  sowing,  ii    132. 

■         ffrass- fields,  ii  259. 

Rolling,  storing  and  packing  fleeeea.  iL  298. 

Rooitiinsr-placcs  for  fowls,  L 115. 

Ropes,  rem.  ii  391. 

for  the  cart,  ii    399. 

Roping  l<»r  staciks.  varieties  of,  Ii  396-399. 

Rot  in  sheep,  i.  477  :  ii  408. 

— —  alleged  cure  of.  by  salt.  i.  453 

Rotheriiam  plow,  i  253 

Ravi  He  atn'icultnral  nistitation,  L  47. 

Raskv.  or  si^erl  bai>ket,  ii  128 

Rye,  ^lotsnifal  clasHlHcatiou  of.  Ii  38. 

— —  chfinical  composition  oC  ii.  38. 

—  its  straw,  ii  42 
— —  msnnre  for.  ii  39. 

—  reapinu*^  of.  ii  379 
Rye  cnip  of  liie  Uuite«l  States,  fi.  38. 
Rye-grsKs.  ciiltivniion  fiir  sihnI.  ii  3.'M. 
— Italian,  peculiaritfesof;  I  82: 


Saddle-horsec  treaimeat  of,  i  968. 

breakiugin,  ii  3.'»9. 

proper  aae,  ii.  360 

Salt  for  the  rot  in  sheep,  L  453. 

mode  of  purifying,  ii  318 

Baiting  batter,  ii  311 

6ainpte  grain -market  ii    52  — Advantsges 

disadvai:tages,  ii  52-3 
Sandv  soils,  definition  of,  i  215. 

loams,  i  216 

Scab  in  sltcep,  treatment  of,  i  457. 
Scarsemcnt  on  hedge-bank,  1  240. 
Scarifier  or  grubber,  ii  207. 

Finlay son's  ii.  20'. 

Kirkwood'a  ii.  209. 

the  common  Drill,  il.  324. 

Wilkie's.  i.  335. 

Schools,  Affricaltural.  i.  25.  41,  42. 

Sciences,  the  Physical,  and  Agricaltnreb  L  ISw 

value  of,  to  the  farmer,  L  59. 

Scoop,  the  bog-drain,  i.  322. 

the  eanli  drain,  i.  3>i. 

Scot  Mr.,  on  larch  tnbe  draining  L  388. 
Scotland,  Agricnltaral  Society  of;  L  85 
Scott  Mr .  on  feeding  liorstis,  i  548 
Scuffling  plow,  ii  333. 
ScytJie,  tlie  patent  for  hay,  ii.  288. 

catting  giuin  with  the,  ii.  376. 

advantages  over  tlie  sickle.  IL  379. 

various  forms  of.  ii  3^6.  386. 

Seasor.a  fall  of  rain  in  llw,  i.  189. 

the  Agricnharal.  i  15, 16. 

Sea-ware  for  manure,  ii  66. 

— — its  com  position,  ii.  67. 

way  in  wiiich  applied,  IL  67. 

Sea- water,  freezing  of  i.  196. 
Seed-wheat  preparation  fur  sowing,  iL  188. 

— choosing,  ii.  28. 

marks  of  good.  iL  28. 

preparation  for  auiamn-aowing.iL4t8 

saving  effected  by  dibbliog.&c..iL4  L9 

- —  - —  process  of  germinatiou  in,  ii  421, 
Seed-basKet,  the  English,  ii.  128. 
Seeds,  germination  of.  ii.  177. 

necessity  of  water  and  an*,  ii.  177-8. 

■  effects  of  good  and  bad  ploa'ing.  ii.  178. 

effects  of  good  and  bad  auw  ing,  ii.  178. 

Selection  of  parenu  in  breeding   live-alock 

ii.  4.33. 

Selles.  Maroel  de,  on  the  UlgraUon  of  Aniiiia]& 
i.  208.  ^^ 

Shallow  plowing,  when  admissible.  L  408. 
Share  of  tlie  Kast  Lothian  plow.  i.  256,  858. 

of  the  Lanarksliire.  i.  262,  264. 

of  the  Mid  Loilitan.  i.  267, 269. 

nature  of  its  action,  L  273.     Jf 

Shearing  sheep,  ii.  2»*9.  ^ 

Shed  for  cans.  form.  &c  L  114. 
Sheep,  providing  winter  food  for,  1.  48U 

cost  of  feeding  on  turnips.  L  436. 

Tamip  slicers  for,  L  470,  472»  475w 

Diseases  in  Winu*r,  1.  476. 

in  Summer,  it  297. 

in  Ajjitiimn.  ii.  408. 

Pilling,  i.  476. 

Parasites,  i.  476. 

Scab,  i.  477. 

^—  Foot-mt  L  477. 

' Wildfire,  L  477. 

Braxy  i  477. 

Scald  head.  iL  C97. 

Rot.  iL  408. 

Pining  IL  409 

■— — •  Feeding,  on  toroifis,  L  448 

—— on  rafw*.  i  4.Vi, 

tlie  ewes  i«  lamb,  i.  454i 
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tkeop,  Hordlei  for  oonflniog.  L  443. 

—  Nel%  and  seitiiig  tbem  ap.  L  444. 

—  pfrecaution  to  be  obserred.  1.  446. 

—  aelecUoii  for  potting  od  tomipa,  L  447. 

—  explanation  of  names  ^iveo  tbem,  L  448. 
--^  atfaw  or  hay  raok  for,  u  449. 

tamip-trougii  fur.  i.  450. 

—  mode  of  arrangingAc.  on  tiimip-fie1d,L45l. 
aoparate  feeding  of  the  taps,  L  452. 

oil-cake  or  grain-box  for,  t.  453,  478. 

alleged  benefit  of  aalt  I  453. 

tbelter  for,  while  on  tomlpa,  L  455. 

— —  movable  aheda  for.  i.  456-7. 
fixed  iheda  at  the  nteadiog,  i.  457. 

—  advantages  of  these  modes,  i  457. 

breeds  for  different  localities  L  458. 

on  pastoral  and   hill  farms.  L  460. 

rarious  forms  of  Stella  for,  L  461, 469,  465. 

Driving  and  Slanghtering.  i.  478. 

best  time  for  driving,  i.  478. 

way  of  marking,  i.  479. 

proper  length  of  day's  journey,  kc  i  480. 

qaalifications  of  the  drover,  L  461. 

Marketing  them.  I.  482. 

— ~  roles  of  the  market,  i  482. 

deposition  of  fat  on.  i.  483. 

—— Judging  of  their  condition,  L  484. 

—  Slanghtering  tbem,  i.  486. 
modes  of  catting  np,  i.  48 

merits  of  the  varioos  pvts,  1. 488. 

characteristios  of  the  flesh,  1.  489. 

best  age  for  killing,  i.  489-90. 

kinds  preferred  at  different  market^L  490. 

shipping  them  to  cities,  i.  490. 

saperionty  of  steam  convevanoe  for,L  491. 

Meat  and  Ofial.  qaantiiy  of,  i  498. 

loss  snstained  in  cooking,  L  499. 

oaring  into  Hams,  1.  493. 

preparation  of  the  Soet,  L  493. 

^—  nses  of  its  parts,  1  493. 

constitntkm  of  its  skin,  L  494 

Grazing  of,  iL  974. 

Feeding  them  in  Snmmer,  it  S85. 

Washing  them.  IL  987. 

pool  for  it,  11.  387-8. 

Shearing  them.  It  289-93. 

appearance  ot,  when  new-dlipped,  tt.  994. 

Weaning  the  Lamb.  li.  S9S. 

Marking  and  bnistbg  them,  IL  296. 

Maosgement  of,  in  Antnmzw  U-  403. 

Drafting  ewes,  &.C.  for  sale,  iL  403-404. 

Tapping  of  the  ewes.  IL  404. 

TottJ  number  oC  In  Great  Brinlfi,  IL  904. 

the  Merino  breed,  11.  304. 

Points  to  be  cultivated,  IL  447. 

— — >  examples  of  these,  U.  448. 

the  Leicester.  iL  448. 

die  Chevfot.  iL  449. 

tiie  Soath-Down,  H.  449. 

the  Black-faced.  IL  450. 

inieep-cota,  disadvantages  of,  L  469. 
Sheep-farms:  see  Pastoral  .FbrsM. 
Sheep-flakes,  making  of,  L  466. 
Sheep-hordles,  making,  L  443,  467. 

•^—  setting  op.  1  468. 

Sheep-nets,  working  of,  L  470. 
Shelter,  Importance  of,  L  243,  468. 

advantage  oC  in  grasing,  fl.  976. 

Shepherd,  dndes  of  the,  L 161. 

Us  general  qnaJIflrations^  iL  168. 

--»  ordmary  wages  and  aJlowmnoes,  IL  49. 

duties  tn  the  lambfaig-season,  IL  155. 

tiie  skfllfnl  and  tiie  ondtUlfal.  U.  155. 

—  namber  of  ewes  he  can  attend,  IL  167. 

die  Hill,  qnalifloadoDa  of,  IL  MS. 

Shepherd's  crook,  nses  of,  IL  164. 
Shephflfd'a  dog,  trMul^,  fto.U  171. 


Shepherd's  dog,  varieties  ofl  IL  173. 

•^— instractfoci  of,  IL  174. 

Shirreff,  Mr.  on  the  Potato  failors,  IL904. 
Shoeing  draught-colts,  iL  316. 
Shoalder-dratn.  the,  i.  378. 
Shovel  die  ditcher's,  i  231. 

the  broad-moathed,  I  391. 

the  lime  or  fryioR-pan,  L  356. 

Sickle,  forms  oC  ii.  385-6. 

Sinclair,.Sir  John,  breeding  stock  inhisriiiftiyH 

Skinner  breed  of  lx)gs,  die,  IL  9. 

Slatmg  of  the  steading,  L  143. 

specifications  of,  cost,  Ac.  L  15L 

Slaughtering  cattle,  L  486. 

sheep,  1.  533. 

Slight  Mr.,  his  new  mould-board.  L  984. 
Slinking  or  slipping  the  calf|  iL  86. 

its  caases,  il.  86. 

prevention  of  it.  IL  87. 

Smaira,  or  Easi-Lothian  pk>w,L  353-35B. 
Smith.  Mr.,  his  subsoil  plow,  i  40d^  418. 

his  reaping-machine.  iL  364. 

Smith-work  of  the  steading,  i  )  49,151. 
Smithy,  advantage  of.  on  toe  steading,  L'ttL 
Snow,  nature  of,  1  192. 

Its  various  forms,  L  193. 

storms  daring  spring,  ii.  76. 

Snow-harrow  and  plow,  ii  171. 
Sock  of  plows :  see  Short, 
Sod-draioing,  L  380. 

tools  ased  for.  I.  380. 

Soiimg  and  pasturing  cattie,  iL>389. 
Soils  and  subsoils,  i  313. 

Importance  of  anacqpahitan^  wld^jL919 

Characters  of  die  diflbrant,  L  3l4r816. 

the  pure  clay,  L  314. 

the  sandv  clay,  i  315. 

—  the  clay-loam.  L  215 

—  the  pure  sandL  i  315^ 
the  gravelly,  i  216 

sandy  and  gravelly  loams,  L  Sli. 

Definition  of.  I.  217. 

effects  of  the  subsoil  on  the  soil,  L  tlT. 

Terms  applied  to  them,  L  218. 

their  cofors,  L  219. 

— ~  geological  relation^  L  220, 921. 

—  agencies  by  which  produced.  L  290. 
— -—  causes  preventing  accumulation,  i.  ftHL 
scientific  deflnltfon  of.  L  222. 

— -—  mechanical  analysis  ot  L  223. 

—  Stones  in,  their  purposes.  I  393. 
Ghemkad  constituents,  I  924. 

—  Liebig's  analyses  of^  L  295. 
Sole-shoe  of  Small's  plow.  I  260. 

of  die  Lanarkshire,  L  96S. 

—  of  the  Mid- Lothian,  L  969 

South-Down  sheep,  iL  449. 

Sow,  forrowhig.  u.  217. 

sty  for  her,  U  218. 

necessity  of  attending  in  partaritioii«  |^  till 

food  for  tier  after  it,  B.  220. 

-^—  Diseases  of;  treatment,  iL  291. 

—^  number  m  be  kept  on  the  form*  iL  ttSL 

Insects  infesting.  IL  13. 

Sowing  spring^wheat  and  grua-aeed^  IL  Iflf^ 

of  oats  IL148. 

of  barley  seed,  IL  174. 

bydrilLI  150. 

by  hand,  how  done,  L  130. 

eflbcta  of  good  and  bad  on  aBed,>i'I7i» 

of  Tumipa,  mangel-wnrsel,  Imu  iL  Ml; 

Sowing-sheet  and  basket,  IL  199. 
Sowlng-machhie  for  grasa-seed%  IL  194^ 

fergrain,  il  142. 

In  the  tTnited  Statea,  L  31. 

Penaock'a  improved.  L  31. 
♦Sown  and  aatnralgrawwaipcwagaipd^.aWL 
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oCiLlW. 
gyujibwuiwlii  inprorciaentof  bytoiaaig,L375 

and  WtDtier:  oootraaled,  ii  7C. 
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Applicabifity  of  the  Book  or^rni 
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Wagea  of  fonn-aervaiita,  iL  49. 
<—  of  the  plowman.  H.  46. 
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West  Highland  ox.  iL  448. 
Wheat,  spring,  aowing  ot,  H  19&. 

claartfication  bv  the  enr,  iL  9ft. 
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WflUe's  drill-gniVber  and  harrow,  ii.  335. 

bone-hoe,  iL  338. 

plow,  i.  855,  S69. 

Wilaon,  Dr.  on  Drainage,  L  375. 
Windows  for  atablei»  1 105. 

Ibr  brrea,  L  105. 

for  ine  granary,  1 107. 

Windi,  rehuion  of  to  rain,  L 190. 

inflnenoe  on  weather  in  Bummer,  iL  240. 

Wlnabon>',GoT.,and  the  cattle  of  NJIngUi  907 
Winter,  form  operationi  in,  i  74. 

importance  of  these,  i  74. 

uncertainty  of  weather  in,  i.  70. 

arrangement  of  field-work,  i.  301. 

wheat,  sowing.  &o.  ii  410. 

Wire  field-gates,  iL  965. 
— ^  tnmip-baaket,  i  499. 
Womb  of  the  cow,  the,  iL  84. 
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Wood-pa^g,  advantages  of,  L  130. 

Tanons  kinda»  L  130. 
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Wood-work  of  the  staadhig,  L  138. 

measurement  and  ooa^  113B,  148»150 

Wool,  washing,  IL  898. 

clipping,  n.  898. 

— >  storing,  weighing.  Ito.  iL  998. 

—  qoalities  oC  iL  301. 

eifects  of  fattening  on  its  qoaUlj,  IL  308. 

chemical  analysis  of,  ii,  303. 
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eaoses  of  its  leltinff,  IL  303-4. 

Wool-room,  phm  and  deaoiiption  oC  L  108-T 
Wool-shears,  iL  989. 

Working  the  shepherd's  dog,  iL  179. 
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Tear,  agricnltoral,  dirisloDsoC  L  IS. 

Yeast  for  baUng,  IL  31. 

Yoking  horses  to  the  plow,  L  386. 

the  yoong  draogbtFOolt,  iL  915. 

to  the  cart,  ii.  916. 

Yooat^  Mr.,  obsenratioos  on  wool,  iL  303. 
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Zino,  emptoyment  for  ruoflng,  L  143. 
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